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Comparison of Minimum 2-Year Outcomes
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Background: It remains unclear if young overhead athletes with isolated superior labrum anterior-posterior (SLAP) type 2 lesions
benefit more from SLAP repair or subpectoral biceps tenodesis.

Purpose: To evaluate clinical outcomes and return to sport in overhead athletes with symptomatic SLAP type 2 lesions who
underwent either biceps tenodesis or SLAP repair.

Study Design: Cohort study; Level of evidence, 3.

Methods: A retrospective analysis of prospectively collected data was performed in patients who underwent subpectoral biceps
tenodesis (n¼ 14) or SLAP repair (n¼ 24) for the treatment of isolated type 2 SLAP lesions. All patients were aged<35 years at time
of surgery, participated in overhead sports, and were at least 2 years out from surgery. Clinical outcomes were assessed with the
American Shoulder and Elbow Surgeons (ASES) score; Single Assessment Numerical Evaluation (SANE) score; Quick Disabilities
of the Arm, Shoulder, and Hand (QuickDASH) score; and the 12-Item Short Form (SF-12) physical component score. Return to
sport and patient satisfaction were documented. Clinical failures requiring revision surgery and complications were reported.

Results: Preoperative baseline scores in both the tenodesis and SLAP repair groups were similar. There were no significant
differences between the groups on any postoperative outcome measure: For biceps tenodesis versus SLAP repair, the ASES
score was 92.7 ± 10.4 versus 89.1 ± 16.7, the SANE score was 86.2 ± 13.7 versus 83.0 ± 24.1, the QuickDASH score was 10.0 ±
12.7 versus 9.0 ± 14.3, and SF-12 was 51.2 ± 7.5 versus 52.8 ± 7.7. No group difference in return-to-sports rate (85% vs 79%;
P ¼ .640) was noted. More patients in the tenodesis group (80%) reported modifying their sporting/recreational activity postop-
eratively because of weakness compared with patients in the SLAP repair group (15%; P ¼ .022). One patient in each group
progressed to surgery for persistent postoperative stiffness, and 1 patient in the tenodesis group had a postoperative complication
related to the index surgery.

Conclusion: Both subpectoral biceps tenodesis and SLAP repair provided excellent clinical results for the treatment of isolated
SLAP type 2 lesions, with a high rate of return to overhead sports and a low failure rate, in a young and high-demanding patient
cohort. More patients reported modifying their sporting/recreational activity because of weakness after subpectoral tenodesis.
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Superior labrum anterior-posterior (SLAP) lesions were first
described by Andrews et al2 in 1985 and classified by Snyder
and colleagues28 in 1990. Over the last decades, more atten-
tion was paid to the SLAP region and associated lesions as a
pain generator, especially in the overhead athlete.

Based on the classification of Snyder et al,28 type 2 SLAP
lesions are the most common type, characterized by fraying

and detachment of the biceps anchor from the superior
glenoid. In case of a symptomatic SLAP type 2 lesion and
failed nonoperative management,15 surgical treatment
options mainly include SLAP repair or biceps tenodesis
(or tenotomy). Controversy exists about which procedure
is superior in terms of clinical outcome. Boileau et al3 found
biceps tenodesis to be superior with 80% satisfaction in
patients with a mean age of 37 years (range, 19-57 years)
compared with SLAP repair, with only 40% patient satis-
faction for the treatment of type 2 SLAP lesions. Comparing
return-to-sports rates, 87% returned to their previous sport
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in the tenodesis group compared with only 20% in the SLAP
repair group.

While the age of patients in this study included those up
to 57 years, it can be assumed that these patients had a
more degenerative lesion, which may result in inferior out-
comes for SLAP repair when compared with biceps
tenodesis.

Schroder et al,25 Ek et al,12 and Chalmers et al7 have
shown that both procedures result in similar clinical out-
comes when compared with each other in patients in their
30s and 40s; however, there was a significant difference in
favor of biceps tenodesis, with 81% of patients treated with
biceps tenodesis and 64% of patients treated with SLAP
repair who returned to sport. Reoperation rates have been
reported to be 7% in patients treated with biceps tenodesis
and 14% in patients treated with SLAP repair, as summa-
rized by Hurley et al18 in a systematic review and meta-
analysis. While the literature indicates that patients in
their 30s and 40s benefit more from biceps tenodesis in
terms of higher rates of patient satisfaction and return to
sport, it is still unknown which procedure is superior in
patients aged 35 years and younger. Isolated SLAP type
2 lesions are particularly observed in young overhead ath-
letes, who rely on the stabilizing effect of the long head of
the biceps tendon with limitation of anterior and superior
translation during abduction and external rotation (throw-
ing motion).4,5,13,17 Whether equal or better results can be
achieved in this age- and activity-selected patient collective
with biceps anchor–preserving SLAP repair remains
unknown.

The purpose of this study was therefore to analyze clin-
ical outcomes, return-to-sport rates, and failure rates in
overhead athletes aged 35 years or younger treated with
SLAP repair or subpectoral biceps tenodesis for isolated
SLAP type 2 lesions with a minimum follow-up of 2 years.
It was hypothesized that SLAP repair in this young popula-
tion would result in similar outcomes when compared with
subpectoral biceps tenodesis.

METHODS

Patient Selection

This study was a retrospective review of prospectively col-
lected data for patients who underwent either arthroscopic
rotator cuff–sparing SLAP repair or arthroscopic long head

of the biceps tendon tenotomy with extra-articular mini-
open subpectoral tenodesis between October 2005 and
December 2017. Institutional review board approval was
received for the study protocol.

All patients were treated by a single surgeon (P.J.M.).
Patients were included in this study if they (1) showed
clinical (positive O’Brien and Yergason tests) signs of
an isolated type 2 SLAP lesion, (2) showed radiological
signs of an isolated type 2 SLAP lesion21 (and confirmed
during surgery), (3) were at least 2 years out of surgery,
(4) participated in overhead sports defined by using the
upper arm and shoulder in an arc overhead, and (5) were
treated with one of the aforementioned procedures.
Excluded were patients with type 1, 3, or 4 SLAP lesions
or with pathologies of the long head of the biceps tendon,
such as tendinitis or hourglass deformity. In addition,
patients who had concomitant procedures such as rotator
cuff repair or anterior or posterior labral repairs were also
excluded.

Surgery was indicated for persistent pain, loss of
strength, and impaired function of the affected arm that
did not resolve under physical therapy for at least
3 months. Both procedures were performed in the beach-
chair position. The indication for either SLAP repair or
subpectoral biceps tenodesis was predominantly based
on the tissue quality of the superior labrum by the treating
surgeon. In case the bucket-handle–type configuration
of the superior aspect of the labrum impressed solid, a
repair was conducted. In the presence of degenerative
multiple fraying of the superior labrum, a biceps tenodesis
was preferred (in case of an unstable superior labral tear,
an additional SLAP repair was performed, as mentioned
below).1

Arthroscopic SLAP Repair Technique

The SLAP repair technique10 involved first establishing
standard portals and performing a thorough evaluation of
the SLAP and bicipital root to classify and confirm the type
of labral tear.

Before anchor placement, the upper glenoid rim between
11 and 1 o’clock was debrided both the labrum and under-
lying bone by the help of an oscillating shaver and bur. The
first of 2 single-loaded suture anchors was placed just ante-
rior to the biceps tendon at the 1-o’clock position (for the
right shoulder) on the apex of the glenoid rim via the ante-
rosuperolateral portal. Similarly, the placement of the
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second anchor at the 11-o’clock position (for the right shoul-
der) on the apex of the glenoid rim was performed. The
repair was finalized in a knotless fashion as illustrated in
Figure 1.

After surgery, the patient is maintained in a sling for
4 weeks. Full passive range of motion is allowed as toler-
ated. Biceps loading is avoided. At 4 weeks postopera-
tively, the patient can begin full active range of motion,
and at 6 weeks, the patient can start resistance training.
When the patient is pain-free and full strength is
restored—typically by the 4- to 5-month mark—unre-
stricted return to sport is allowed.

Subpectoral Biceps Tenodesis Technique

The subpectoral biceps tenodesis technique23 involved cre-
ating posterior and standard rotator interval midglenoid
portals and performing a thorough arthroscopic evaluation
of the SLAP and bicipital root to classify and confirm the
type of labral tear.

Next, the long head of the biceps tendon tenotomy was
performed directly at the superior labral insertion, and
the SLAP region was debrided by the use of a radiofre-
quency ablation device. Then, the arm was positioned in
90� of abduction and 90� of elbow flexion with the volar
aspect of the forearm pointed downward and parallel to
the floor. An incision was made extending from approx-
imately 1 cm superior to 2 cm inferior to the inferior
border of the pectoralis major tendon in the line of the
axillary crease. The biceps tendon was identified and
removed throughout the incision. The tendon was whip-
stitched with No. 2 nonabsorbable high-strength suture
(FiberWire; Arthrex) beginning 2 cm proximal to the
musculotendinous junction, and the excess tendon prox-
imal was cut to the last suture stitch. The humeral fix-
ation point was marked and freed from soft tissue with

the use of an electrocautery. A 7-mm (female patient) or
8-mm (male patient) reamer was used to create a unicor-
tical bone tunnel for a polyether-ether-ketone (PEEK)
tenodesis screw (Figure 2). The suture limbs were cut
flush, and the wound was irrigated and closed in a lay-
ered fashion.

Postoperatively, sling immobilization for 2 weeks with
immediate full active and passive range of motion was
allowed. Patients were restricted from performing resisted
elbow flexion maneuvers for at least 6 weeks after surgery.
Overhead strengthening and heavy lifting were delayed for
approximately 3 months.

Clinical and Functional Outcome Assessment

Preoperatively and at final follow-up, patients completed
questionnaires (electronically or by paper) for the American
Shoulder and Elbow Surgeons (ASES) score; Single Assess-
ment Numerical Evaluation (SANE) score; Quick Disabil-
ities of the Arm, Shoulder and Hand (QuickDASH) score;
12-Item Short Form (SF-12) physical component score; and
patient satisfaction (on a 1-10 scale, with 10 representing
“very satisfied”). Additional optional questions assessed
patient participation in sports, both preoperatively and
postoperatively.22 These questions evaluated the functional
ability to perform sports with the following possible
answers: “unable,” “very difficult,” “somewhat difficult,”
and “normal.” All answers except “unable” and “very
difficult” were defined as able to return to sport. Patients
were also asked to grade their sports participation level
compared with their preinjury level, with “significantly
below” or “cannot compete” considered as unable to return
to the same level, while “moderately below” or “equal” to
preinjury level were considered as successful return to
sport. Questions specific to pain during sporting activity
had the following possible answers: “none,” “mild,”

Figure 1. Right shoulder: viewing via the dorsal standard por-
tal visualizing the final repair construct of a knotless SLAP
repair.

Figure 2. Right shoulder: view onto the axillary crease with
the removed and whipstitched proximal biceps tendon
placed on a tenodesis screw for later placement in a unicor-
tical bone tunnel in the humeral shaft.
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“moderate,” or “severe.” Finally, any complications and
clinical failures (defined as progressed to revision surgery)
were reported.

Statistical Analysis

Continuous numerical data are presented as mean ± stan-
dard deviation, and categorical values are presented as per-
centages. Data were tested for normal distribution using
the Kolmogorov-Smirnov test. An independent or paired
t test was used for univariate analysis of normally distrib-
uted variables. For nonparametric data, Mann-Whitney
tests were performed between the 2 groups. The Wilcoxon
signed-rank test for the paired t test was used to compare
baseline and postoperative scores. The chi-square test was
used when comparing bivariates. Statistical analyses were
performed with SPSS Version 11.0 (SPSS). Assuming an
alpha level of 0.05 and a 2-tailed Mann-Whitney U test to
compare postoperative patient-reported outcome scores,
the known group sizes (n ¼ 14 for patients who underwent
biceps tenodesis with complete follow-up; n ¼ 24 for
patients who underwent SLAP repair with complete fol-
low-up) were sufficient to detect an effect size of Cohen
d ¼ 0.99 with 80% statistical power.

RESULTS

Patient Characteristics

Overall, 16 patients who underwent mini-open subpectoral
biceps tenodesis (mean age, 28.6 years; range, 18-35 years)
met the inclusion criteria, and 14 (87.5%) of these patients
obtained minimum 2-year follow-up outcome scores (mean
follow-up, 39.3 months; range, 24-71.9 months) (Table 1).
Of those who were not included, 1 patient experienced
shoulder dislocation and was treated with a Latarjet proce-
dure before the 2-year follow-up, and 1 patient had a
humeral shaft fracture at 1.2 years (classified as a postop-
erative complication), with 2-year data included in the
analysis.

A total of 28 patients who underwent arthroscopic SLAP
repair (mean age, 28.6 years; range, 17-35 years) met the
inclusion criteria, and 24 patients (85.7%) obtained mini-
mum 2-year follow-up outcome scores (mean follow-up,

60.8 months; range, 24-120 months) (Table 1). Of those who
were not included, 2 patients experienced shoulder disloca-
tion without 2-year follow-up, 1 after trauma and the other
after seizure. One patient refused to participate, and 1
patient died before the 2-year follow-up.

All patients in both groups actively participated in over-
head sports before their injury (Table 2).

Clinical Outcomes

At the time of latest follow-up, patients in both groups saw
significant improvement on most outcome scores when
compared with the preoperative state. Patients who under-
went tenodesis improved significantly from 72.1 to 92.7 for
mean ASES score (P ¼ .001), 68.9 to 86.2 for mean SANE
score (P ¼ .034), 26.9 to 10.0 for mean QuickDASH score
(P ¼ .028), and 49.2 to 51.2 for mean SF-12 (P ¼ .084).
Patients who underwent SLAP repair improved signifi-
cantly from 70.6 to 89.1 for mean ASES score (P ¼ .001),
66.1 to 83.0 for mean SANE score (P ¼ .012), 28.9 to 9.0 for
mean QuickDASH score (P ¼ 002), and 45.3 to 52.8 for
mean SF-12 (P ¼ .001).

When outcome scores of SLAP repair were compared with
subpectoral biceps tenodesis, no significant differences
between both procedures in terms of any subjective outcome
score were detected (all P > .05). The results of the group
comparison of postoperative outcomes are given in Table 3.

Return to Sport and Patient Satisfaction

At the time of final follow-up, 19 patients (79.2%) in the
SLAP repair group and 12 patients (85.7%) in the tenodesis
group had returned to their previous level of sporting activ-
ity. There was no significant difference between the 2
groups with respect to participation in sports preopera-
tively and return to sport postoperatively (P ¼ .64 and
P > .99). More patients in the tenodesis group (80%)
reported modifying their sporting/recreational activity
postoperatively because of weakness compared with the
SLAP repair group (15%; P ¼ .022). The sports participa-
tion level for the tenodesis group improved from a median of
3 (range, 2-5) to 2 (range, 1-6; P ¼ .048), and for the SLAP
repair group, it improved from a median of 5 (range, 1-6) to
2 (range, 1-5; P ¼ .004). The mean patient satisfaction with

TABLE 1
Summary of Patient Baseline Characteristicsa

Tenodesis Group, n ¼ 16 SLAP Repair Group, n ¼ 28 P

Age at surgery, y, mean ± SD 28.6 ± 6.1 24.4 ± 5.7 .030
Sex, female/male, n 4/12 4/24 .434
Surgery on dominant arm, n (%) 11 (68.9) 17 (60.7) .748
Sports level at time of injury, n .803

High school 1 1
Recreational 9 18
College 4 7
Professional 2 2

Time from injury to surgery, mo, median (range) 4.2 (0.5-218) 14.9 (0.2-138) .367

aBoldface P value indicates a statistically significant difference between groups (P < .05).
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postoperative outcomes was 9 (range, 1-10) for the SLAP
repair group and 10 (range 3-10) for the tenodesis group.
Results of the pre- to postoperative comparison of sports
participation level for both study groups are shown in Table 4.

Complications and Clinical Failures

Postoperative complications occurred in both groups. One
patient in each group was evaluated with postoperative
stiffness, and both patients were revised with arthroscopic
arthrolysis and ended up with satisfying postoperative

clinical outcomes. There was 1 patient in the biceps tenod-
esis group who experienced a humeral shaft fracture at
1.2 years that was classified as a postoperative complica-
tion due to drilling for interference screw placement within
the fracture line.

DISCUSSION

The main finding of this study confirmed our initial hypoth-
esis in that biceps tenodesis and SLAP repair both result in

TABLE 3
Comparison of Patient-Reported Outcome Scoresa

Outcome Measure Tenodesis Group, n ¼ 14 SLAP Repair Group, n ¼ 24 P

ASES
Preoperative 72.1 ± 14.2 (50-93) 70.6 ± 16.5 (40-100)
Postoperative 92.7 ± 10.4 (64.9-100) 89.1 ± 16.7 (39.9-100) .830
P .001 .001

SANE
Preoperative 68.9 ± 13.3 (49-89) 66.1 ± 20.6 (0-89)
Postoperative 86.2 ± 13.7 (64-99) 83.0 ± 24.1 (19-100) .678
P .034 .012

QuickDASH
Preoperative 26.9 ± 18.4 (0-61) 28.9 ± 10.2 (14-45)
Postoperative 10.0 ± 12.7 (0-38.6) 9.0 ± 14.3 (0-43.1) .332
P .028 .002

SF-12 PCS
Preoperative 49.2 ± 7.0 (34.2-57.8) 45.3 ± 7.2 (33.8-58.5)
Postoperative 51.2 ± 7.5 (33.7-57.8) 52.8 ± 7.7 (35.0-59.2) .172
P .084 .001

aData are reported as mean ± SD (range). Boldface P values indicate a statistically significant difference between pre- and postoperative
values (P < .05). ASES, American Shoulder and Elbow Surgeons score; QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand score;
SANE, Single Assessment Numerical Evaluation score; SF-12 PCS, 12-Item Short Form physical component score.

TABLE 2
Listing of Sports by Level of Competitiona

Tenodesis Group, n ¼ 16 SLAP Repair Group, n ¼ 28

HS Rec College Pro HS Rec College Pro

Acrobatist 1
Baseball 3 2 1 4 1
Basketball 3
Climber 3 4
Fitness/Crossfit 2
Football 1 1 1 4 1
Kayaking/rafting 1 1
Lacrosse 1
MMA 1
Softball 1
Tennis 1
Volleyball 1
Weight lifting 1 2
Wrestling 1 1

Total 1 9 4 2 1 18 7 2

aHS, high school; MMA, mixed martial arts; Pro, professional; Rec, recreational.
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excellent and comparable patient-reported outcomes and
complication rates in this young and high-demanding
patient population in the short term. While biceps tenodesis
showed a significant decrease in pain during competition,
SLAP repair was superior in return to preinjury sports
level and intensity. Both procedures showed a significant
improvement in both shoulder function during throwing
and pain relief during recreational activity. However, more
patients reported modifying their sporting/recreational
activity because of weakness after biceps tenodesis com-
pared with after SLAP repair (80% vs 15%; P ¼ .022).

Some surgeons may be cautious about performing SLAP
repair in young overhead athletes, as the repair construct
experiences high loads during the arm cocking and decel-
eration phases. Walch et al31 introduced the concept of the
posterosuperior impingement during the cocking phase,
which occurs when the posterior aspect of the SLAP region
is exposed to a mechanical impingement between the pos-
terior rotator cuff and the humeral head. Burkhart et al6

further described the peel-back mechanism, in which the
biceps anchor–SLAP region refrains a twist and pull off the
glenoid. Thus, there is concern over potentially higher com-
plication rates that may occur after SLAP repair because of
the higher biomechanical load placed on this region, specif-
ically in overhead athletes. However, these beliefs were
refuted in this study, as no significant difference in failure
rates was seen between the SLAP repair and biceps tenod-
esis groups. One patient with persistent postoperative stiff-
ness was observed in each group, which may have been
caused by prolonged restrictions during postoperative

rehabilitation. Moreover, in the biceps tenodesis group, 1
major complication with a spiral humeral shaft fracture
after a fall also occurred. This fracture pattern may have
resulted from the 7- to 8-mm drilling of the humeral shaft
for interference screw placement during biceps tenodesis
and might have been avoided with use of an onlay tech-
nique for subpectoral biceps tenodesis.14,19,20,26

In contrast to previously reported studies,16,27 a higher rate
of sports modification was seen in overhead athletes after
biceps tenodesis than seen for SLAP repair (80% vs 15%; P
¼ .022). This may imply that the long biceps tendon and its
stabilizing function should not be neglected, especially in over-
head athletes. When checking for numbers of baseball players
who tended to react sensitively to interventions on the prox-
imal aspect of the biceps tendon, we saw an even distribution
(5 vs 5 players) in both groups for this cohort. Despite excel-
lent return-to-sports rates even for this heterogenous cohort of
overhead athletes, including climbers, weight lifters, and foot-
ball players, SLAP repair has been shown to significantly
influence the level of previous sporting/recreational activity.
This is in line with Smith et al,27 who investigated the return-
to-play rates in Major League Baseball pitchers showing a
return-to-play rate of 62.5% after SLAP repair. Those who
successfully returned to play were able to achieve the level
of prior performance in 86.7%. Similar data were presented by
Gilliam et al,16 comparing pitchers and nonpitchers. The
authors demonstrated an overall success rate of return to
sport in 62%. When comparing pitchers with nonpitchers,
these numbers have started to differ, showing a successful
return to sport in 59% versus 76%, respectively.

TABLE 4
Postoperative Sports Participation Level Compared With Preoperative Levela

Preoperative Level, Median Postoperative Level, Median P

Tenodesis group
Level of sports participationb 3 (moderately below preinjury) 2 (slightly below or equal to preinjury) .048
Competition intensityc 4 (25%-49% of preinjury) 2 (75%-99% of preinjury) .072
Pain with competitiond 4 (moderate pain) 3 (mild pain) .088
Shoulder function in sporting eventse 2 (somewhat difficult) 3 (normal) .028
Normal shoulder function throwing a ball

overhead 20 yardse
2 (somewhat difficult) 3 (normal) .005

Pain affects recreational activityf 2 (moderate) 1 (mild) .062
SLAP repair group

Level of sports participationb 5 (cannot compete in usual sport) 2 (slightly below preinjury) .004
Competition intensityc 5 (<25% of preinjury) 2 (75%-99% of preinjury) .004
Pain with competitiond 5 (severe pain) 1 (no pain) .065
Shoulder function in sporting eventse 1 (very difficult) 3 (normal) .001
Normal shoulder function throwing a ball

overhead 20 yardse
1 (very difficult) 3 (normal) .027

Pain affects recreational activityf 3 (severe) 0 (none) .004

aBoldface P values indicate a statistically significant difference between pre- and postoperative values (P < .05).
bOut of 6 categories: 1 ¼ equal to or above preinjury level, 2 ¼ slightly below preinjury level, 3 ¼ moderately below preinjury level,

4 ¼ significantly below preinjury level, 5 ¼ cannot compete in usual sport, 6 ¼ cannot compete in any sports.
cOut of 6 categories: 1 ¼ same or better than preinjury, 2 ¼ 75%-99% of preinjury level, 3 ¼ 50%-74% of preinjury level, 4 ¼ 25%-49% of

preinjury level, 5 ¼ <25% of preinjury level, 6 ¼ no longer compete at any intensity.
dOut of 6 categories: 1 ¼ no pain, 2 ¼ pain after competition, 3 ¼ mild pain with competition, 4 ¼ moderate pain with competition,

5 ¼ severe pain with competition, 6 ¼ pain prevents competition.
eOut of 4 categories: 0 ¼ unable, 1 ¼ very difficult, 2 ¼ somewhat difficult, 3 ¼ normal.
fOut of 4 categories: 0 ¼ none, 1 ¼ mild, 2 ¼ moderate, 3 ¼ severe.
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In the evaluation of return-to-sport rate, the biceps
tenodesis group was slightly superior when compared with
the SLAP repair group (85% vs 79%; P > .64), but this was
not statistically significant and showed the restrictions/
modifications mentioned above. Despite similar return-to-
sports rates for both groups, the SLAP repair group had a
statistically significant improvement in level of sports par-
ticipation. Overall, the results of this study are encouraging
for overhead athletes hoping to return to their preinjury
level of sport.

The findings of the current study are comparable to
recent results in the literature.3,8,11,25,29,30 In 2018, Hurley
et al18 summarized in their systematic review and meta-
analysis functional outcomes after SLAP repair versus
biceps tenodesis. Among 234 patients in 5 studies, the
authors found higher rates of patient satisfaction (96% vs
76%) and return to sport (81% vs 64%) in favor of biceps
tenodesis when compared with SLAP repair.18 There was
no statistically significant difference in complication rates,
rates of reoperation, or functional outcomes. However, the
mean age of 35 to 52 years in this systematic review,18 and
previous outcome reports,3,8,11,25 is a slight limitation in the
applicability to the present study’s findings.

Interestingly, Cvetanovich and colleagues9 showed that
SLAP repair is favored predominantly in younger patients,
but that the overall trend of performing SLAP repair has
decreased in total, as shown with data from the database of
the American Board of Orthopaedic Surgery. The trend
toward performing biceps tenodesis versus SLAP repair
in SLAP type 2 lesions as patients age may be because of
the more degenerative nature of the SLAP lesions (vs a
lesion of traumatic origin), which would predict poor heal-
ing potential. This is supported by findings of Provencher
et al,24 who analyzed outcomes and factors associated with
success and failure after labral repair in a prospective eval-
uation of 179 type 2 SLAP repairs. The authors showed that
a patient older than 36 years was associated with a higher
chance of failure.24 Further, some may trend toward biceps
tenodesis versus SLAP repair because of the rates of stiff-
ness seen after SLAP repair. In the current study, similar
numbers for postoperative stiffness were observed for both
groups.

While biceps tenodesis may be superior in an aging popu-
lation, Chalmers et al7 called attention to compromised
results in overhead athletes (baseball pitchers) by finding
a reduced rate of return to professional play. The authors
assessed for rate of return to prior level of play among the
population of 17 professional baseball players, showing that
only 35% returned to their preinjury level. This may indi-
cate that especially in overhead athletes, the long head of
the biceps tendon may play a more important role influenc-
ing performance.7 Schroder et al25 impressively demon-
strated in a 3-armed randomized controlled trial (40
patients per group; mean age, 40 years) that 89% of
patients who underwent either SLAP repair or biceps
tenodesis had excellent clinical outcomes, while sham sur-
gery had the highest rates of revision (sham surgery 36% vs
biceps tenodesis 15% vs SLAP repair 10%).

Respecting the results of the current and previous stud-
ies, SLAP repair and biceps tenodesis for overhead athletes

should be considered as an option in the treatment of symp-
tomatic SLAP type 2 lesions only if nonoperative treatment
has failed. Athletes should be informed about the chances of
returning to their previous sport and level of performance.

Limitations

While the current study demonstrated interesting findings
in this age- and activity-selected cohort, there are limita-
tions that must be mentioned. No clinical examination at
final follow-up was performed to assess minor range of
motion deficits or biceps strength. No performance metrics
were analyzed to objectively assess the athlete’s perfor-
mance. The patient-reported outcome measures used in
this study may not have been the best for high-level ath-
letes. This is a short-term follow-up study, and possible
clinical differences between both groups at mid- and long-
term follow-up might exist. Also, since the patient number
is small and included a mixture of sports, statistical differ-
ences and the informative value of this study might be
clearer with a larger number of cases. All eligible patients
from a prospectively enrolled research database were
included in this study. A power calculation assuming this
study’s fixed sample size indicated that effect sizes more
subtle than d ¼ 0.99 cannot be ruled out by this study.
Moreover, there was selection bias, as this was not a ran-
domized study. Although this indicates that the groups are
not ideally comparable, this retrospective study aimed to
report a continuous and rare series of young overhead ath-
letes affected by SLAP type 2 lesions treated with either
SLAP repair or biceps tenodesis.

CONCLUSION

This study showed that subpectoral biceps tenodesis and
SLAP repair provided excellent clinical results with a high
rate of return to overhead sports and a low failure rate in a
young and high-demanding patient cohort for the treat-
ment of isolated SLAP type 2 lesions. However, more
patients reported modifying their sporting/recreational
activity because of weakness after biceps tenodesis.
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