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Abstract

Background Superior labral anterior-posterior (SLAP)

lesions are a common cause of pain and disability in ath-

letes. Individual studies have suggested low patient

satisfaction with SLAP repairs in throwing athletes in

particular and it is unclear how frequently athletes return to

their previous level of competetion.

Questions/purposes We systematically reviewed the lit-

erature to determine (1) patient satisfaction and (2) return

to play at previous level of competition among throwing

athletes compared to all athletes who underwent repair of

Type II SLAP tears using various types of fixation.

Methods We searched databases for English-language

articles in peer-reviewed journals from 1950 to 2010

reporting Type II SLAP repairs with 2-year followup for

our systematic review. A total of 506 patients with Type II

SLAP tears were reviewed from 14 studies; of these, 327

had SLAP lesions repaired by anchor, 169 by tacks, and 10

by staples. Of the 506 patients, 198 were overhead athletes

with a pooled subset of 81 identified baseball players.

Results For the entire patient population, 83% had

‘‘good-to-excellent’’ patient satisfaction and 73% returned

to their previous level of play whereas only 63% of over-

head athletes returned to their previous level of play.

Anchor repair in overhead athletes resulted in a higher

percentage of ‘‘good-to-excellent’’ patient satisfaction

(88% versus 74%) and a slightly higher return to play rate

(63% versus 57%) compared with tack repair.

Conclusions Repair of Type II SLAP tears leads to a

return to previous level of play in most patients. Overhead

athletes appear to have a lower rate of return to level of

previous of play. Anchor fixation appears to be the most

favorable fixation in both subjective scores and return to

previous level of play.

Introduction

The shoulder is a mobile ball-and-socket joint with both

static and dynamic stabilizers, including the glenoid with

its concave surface, labrum, capsule and its ligamentous

thickenings, negative intraarticular pressure, and adhesion-

cohesion of synovial fluid [18]. The glenoid labrum is a

fibrocartilaginous tissue with the superior labrum primarily

triangular in cross section, allowing for deeper seating of

the humeral head relative to the glenoid socket [16].

Andrews et al. [4] first reported these superior labral

injuries. They were labeled superior labrum anterior-to-

posterior lesions (SLAP) by Snyder et al. [30, 31] in 1990

and grouped into four basic types. A Type I tear is the most

common, comprised of a fraying and degeneration of the
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superior labrum without biceps detachment. Type II tears

can be described as a detachment of the superior labrum (or

biceps anchor) from the glenoid. Since these tears include

detachment of both the labrum and biceps, they are ame-

nable to surgical fixation. Type III tears are bucket handle

in shape with an intact biceps anchor, while Type IV tears

extend into the biceps tendon. The precise mechanism of

superior labrum tears is still not completely understood; it

has been hypothesized repetitive overhead throwing may

cause undue stress on the structure [14].

Previous attempts to treat these injuries with débride-

ment alone were ineffective [3]. Fixation devices have

evolved through the years, ranging from metal staples [35]

to bioabsorbable tacks [25] to modern suture anchors [20].

The main outcomes studied have included patient satis-

faction as measured by multiple validated scales (including

UCLA [10], American Shoulder and Elbow Society

[ASES] [27], and L’Insalata [19] scores), which ranges

from 40% to 94% ‘‘good-to-excellent’’ results [5, 7], and

ability to return to sport at a similar level of competition,

which ranges from 22% to 92% [7, 17]. Although early

studies showed patient satisfaction of greater than 90% in

all athletes [29], overhead throwing athletes appeared to

have less satisfaction after SLAP repair. Overhead or

throwing sports include baseball, tennis, handball, bad-

minton, softball, swimming, volleyball, and squash.

We therefore systematically reviewed the literature to

determine (1) patient satisfaction and (2) return to play at

previous level of competition among throwing athletes

compared to all athletes who underwent repair of Type II

SLAP tears using various types of fixation.

Search Strategy and Criteria

We conducted a systematic Internet search of PubMed,

Ovid, and Cochrane database for Type II SLAP repairs

between January 1, 1950, and December 31, 2010. Data-

base search terms included ‘‘SLAP’’ OR ‘‘superior labrum

anterior and posterior’’ OR ‘‘Type II SLAP’’ OR ‘‘SLAP

outcome’’. The initial search generated a total of 83 studies

(Fig. 1). A supplemental hand search of American Journal

of Sports Medicine, Arthroscopy, Journal of Shoulder and

Elbow Surgery, Journal of Bone and Joint Surgery

(American and British Volumes), and Clinical Orthopae-

dics and Related Research was performed.

Two authors (CCD, WMS) independently reviewed all

abstracts. We included articles with the following criteria:

(1) minimum 2-year followup, (2) reporting patient satis-

faction and/or return-to-play rates, (3) Level IV or higher

level of evidence per Centre for Evidence-Based Medicine

criteria (CEBM) [24], (4) involving Type II SLAP tears

without concomitant pathology, (5) English language, and

(6) published in peer-reviewed journals. We excluded

69 articles that did not meet the inclusion criteria, leaving

14 studies [5–8, 11, 12, 15, 17, 20, 23, 25, 29, 35, 36] that

met the inclusion criteria for this systematic review

(Appendix 1; supplemental materials are available with the

online version of CORR). The two reviewers were in

complete agreement on the excluded and included studies.

A total of 506 patients underwent arthroscopic fixation of

Type II SLAP tears. Of these patients, 327 were fixed by

anchors, 169 by tacks, and 10 by staples. A total of

198 overhead athletes and a subset of 81 baseball players

were included in the studies.

Data extraction included type of fixation, patient subsets

(specifically overhead athletes and baseball overhead ath-

letes), patient satisfaction (graded as ‘‘good to excellent,’’

‘‘fair,’’ or ‘‘poor’’ based on specific outcome scale used),

and return to previous level of play (Table 1). The outcome

measures used most often in these studies were the UCLA,

ASES, and L’Insalata scores (Table 2). Levels of evidence

were measured by two authors (CCD, WMS) using CEBM

[24] (Table 2). We determined differences in patient sat-

isfaction and percentage returning to previous level of play

between types of athletes and types of fixation using

Wilcoxon rank-sum test to compare these nonparametric

continuous variables.

Results

With regard to patient satisfaction, 83% of all athletes had

a ‘‘good-to-excellent’’ result on postoperative question-

naires (Table 1). Subset analysis revealed the ‘‘good-to-

excellent’’ satisfaction rates were higher for anchor fixation

(86%) than for tack fixation (74%) (p \ 0.003) but not for

staple fixation (80%) (p = 0.115). Anchor repair in over-

head athletes resulted in a higher (p = 0.003) percentage of

‘‘good-to-excellent’’ patient satisfaction (88% versus 74%)

compared with tack repair.

For all athletes, 73% were able to return to their previ-

ous level of play, whereas only 63% of overhead athletes

returned to their previous level of play (Table 1). In

comparing fixation devices for all athletes, there was no
Fig. 1 A flowchart illustrates the method for selection of articles in

this review.
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difference among anchors, staples, and tacks with regard to

return to previous level of play. Anchor repair in overhead

athletes resulted in a slightly higher (p [ 0.05) return to

previous level play rate (63% versus 57%) compared with

tack repair.

Discussion

SLAP lesions are a common cause of pain and disability in

the throwing athlete. Some studies [7, 17] have suggested

low patient satisfaction with SLAP repairs in throwing

athletes in particular. We therefore systematically reviewed

the literature to determine (1) patient satisfaction and

(2) return to play at previous level of competition among

throwing athletes compared to all athletes who underwent

repair of Type II SLAP tears using various types of

fixation.

The literature and our specific review are subject to a

number of limitations. First, the assessment of patient

satisfaction via questionnaire and return to previous level

of play are not sufficiently rigorous to definitively evaluate

surgical fixation of Type II SLAP tears due to the hetero-

geneity of study outcome scales used (eg, UCLA, ASES,

and L’Insalata scores). Patient questionnaires by definition

are subjective and studies used different validated forms to

generate an excellent/good/fair/poor outcome measure for

ease of reporting. Combining the heterogeneous data of

these studies in a systematic review introduces measure-

ment bias, as the various scales measured patient

satisfaction outcomes differently and do not have high

intraobserver reliability [26]. Similarly, return to previous

level of play as a surrogate outcome measure (as was used

in the majority of reviewed studies) takes into account

more than simply the successful repair of a labral tear.

Concomitant pathology that was not identified and/or

addressed during surgery would have obvious deleterious

effects on an athlete’s recovery and return to sports, adding

a different bias to the data. In addition, we did not perform

testing to check for heterogeneity between the reviewed

studies, nor did we utilize a standard measurement of study

quality. These additional calculations could have led to

stronger evidence and a better ability to extrapolate the

data analyzed in this study.

We reviewed 14 studies regarding the repair of Type II

SLAP tears in athletes. It appears overhead athletes have a

more difficult time recovering from this lesion compared

with other athletes. Although all 14 papers were retro-

spective in nature with small sample sizes, they were

together fairly consistent in exemplifying difficulty with

this subset of patients that needs to be addressed. The

authors of these studies provided some explanations as to

why overhead athletes seemingly did worse in comparison

with their nonoverhead counterparts, including concomi-

tant pathology and problems with throwing mechanics.

Recently, Neuman et al. [22] retrospectively analyzed

30 overhead athletes with Type II SLAP tears and followed

them for an average of 3.5 years. Twenty-one of these

athletes played baseball or softball, and nine athletes were

in other overhead sports, such as tennis and javelin. The

authors used the ASES scoring system [27], as did the

majority of the studies included in our review. However,

they also included the Kerlan-Jobe Orthopaedic Clinic

Shoulder and Elbow score (KJOC), which has been pro-

posed as a more specific score for overhead athletes [2].

The authors found 84% of patients were able to return to

Table 2. Shoulder outcome measures used and level of evidence for selected studies

Study Outcome measures Study design/Level of evidence

Morgan et al. [20] UCLA Retrospective case series/Level IV

Kim et al. [17] UCLA Retrospective case series/Level IV

Ide et al. [15] Rowe Retrospective case series/Level IV

Enad et al. [11] ASES, UCLA Retrospective case series/Level IV

Enad and Kurtz [12] UCLA Retrospective case series/Level IV

Yung et al. [36] UCLA Prospective cohort/Level III

Brockmeier et al. [6] ASES, L’Insalata Retrospective case series/Level IV

Boileau et al. [5] Constant-Murley Prospective cohort/Level III

Yoneda et al. [35] Tibone pain scale Retrospective case series/Level IV

Pagnani et al. [25] ASES Retrospective case series/Level IV

Samani et al. [29] ASES, UCLA Retrospective case series/Level IV

O’Brien et al. [23] ASES, L’Insalata Retrospective case series/Level IV

Cohen et al. [7] ASES, L’Insalata Retrospective case series/Level IV

Coleman et al. [8] ASES, L’Insalata Retrospective case series/Level IV

Outcome measures include UCLA [10], Rowe et al. [28], American Shoulder and Elbow Society (ASES) [27], L’Insalata [19], Constant-Murley

[9], and Tibone pain scale [33] scores.
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their previous level of play after an average of

11.7 months’ recovery, and 93% of patients believed they

had ‘‘good-to-excellent’’ patient satisfaction. They found

similar ASES and KJOC scores between baseball and other

overhead athletes, but the baseball players had lower KJOC

scores compared with the other overhead group. In sub-

group analysis, the baseball players only had an 80% return

to previous level of play compared with 94% for the other

overhead athletes. The authors concluded, compared to the

ASES score, the KJOC score is a more specific scoring

system for throwing athletes and may more accurately

document the struggles overhead athletes, particularly

baseball players, have in returning to sport after a Type II

SLAP repair.

Seven of the papers reviewed hypothesized concomitant

pathology in the throwing athlete may be the reason for the

poorer patient satisfaction generally identified in the over-

head athletes. A number of papers suggested rotator cuff

tears as a potential confounder. Franceschi et al. [13] per-

formed a prospective randomized clinical trial focusing on

patients older than 50 years with diagnosed Type II SLAP

tears and a rotator cuff tear on arthroscopy. The authors

randomized patients into a group for SLAP repair and rotator

cuff repair and a group with long head of biceps tenodesis

and rotator cuff repair. At minimum 2.9 years’ followup,

there was no advantage in repairing the SLAP lesion when

comparing groups using UCLA scores [10] and ROM mea-

surements. The authors concluded, in the older population,

the SLAP lesion may not be the major pain generator it is in

younger throwing athletes, and biceps tenodesis works well

for pain relief in this patient population.

Abbot et al. [1], in a study that did not meet our

inclusion criteria, followed 48 patients with concomitant

Type II SLAP tears and rotator cuff tears with an average

age of 51.9 years. The authors intraoperatively randomized

patients to subacromial decompression and rotator cuff

repair with SLAP débridement versus repair. Using the

Tegner and Lysholm [32] and UCLA shoulder scores, the

group with SLAP débridement showed improved func-

tional scores and pain relief compared with the repair

group. However, 10 patients were lost to final followup in

this study. In direct contrast, Voos et al. [34], in another

study that did not meet our inclusion criteria, looked at a

similar cohort of patients (average age, 47.8 years) with

either a Bankart or SLAP lesion in addition to a rotator cuff

tear. At a mean followup of 2.7 years, the authors found

repairing both lesions resulted in 90% ‘‘good-to-excellent’’

patient satisfaction and a 77% (23 of 30 patients) return to

previous level of play. Finally, Neri et al. [21], in a study

that did not meet our inclusion criteria, reviewed 23 elite

overhead athletes with the ASES and KJOC scores and

found 96% ‘‘good-to-excellent’’ patient satisfaction on the

ASES but only 52% ‘‘good-to-excellent’’ scores on the

KJOC and a 57% return to previous level of play. Similar

to the conclusions drawn by Neuman et al. [22], the authors

state the KJOC score is more specific to overhead athletes

in assessing their post-SLAP repair function and pain.

After systematically reviewing 14 articles on the results

of arthroscopic repair of Type II SLAP tears, we conclude

the generally recognized favorable patient satisfaction

previously reported do not apply to the subset of overhead

athletes in terms of pain relief or return to previous level of

sport. The patient satisfaction measures in the overhead

patient are variable and may be related to concomitant

pathology, such as shoulder instability or rotator cuff tear.

The data for overhead athletes with SLAP tears are

inconclusive, and more research is required to find poten-

tial reasons why this patient population does not do as well

after this surgery compared with nonthrowing athletes. The

studies reviewed contained only Level III or IV evidence,

and as such, large multicenter prospective trials will be

necessary to clarify this problem for orthopaedists to best

guide treatment for the overhead athletes with Type II

SLAP tears.
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