CiSE

ORIGINAL ARTICLE

Clinics in Shoulder and Elbow Vol. 20, No. 2, June, 2017
https://doi.org/10.5397/cise.2017.20.2.77

Return to Play of Elite Overhead Athletes with Superior Labral
Anterior Posterior Tears only after Rehabilitation

Jin Young Park, Kyung Ho Hong ™, Jae Hyung Lee, Kyung Soo Oh', Seok Won Chung', Seung Hyub Jeon’,
Myung Joo Cha’

Neon Orhopaedic Surgery, 'Department of Orthopedic Surgery, Konkuk University School of Medicine, “Now Orthopedic Surgery, *Gem Fitness Center, Seoul,
Korea

Background: Although there have been multiple reports on surgical outcomes of superior labral anterior to posterior (SLAP) lesions in
overhead athletes, only a few reports exist in the literature about the results of nonoperative treatment in elite (collegiate or professional)
overhead athletes. To determine the clinical outcomes of nonoperative treatment of SLAP lesions in elite overhead athletes.

Methods: Between January 2006 and December 2011, 69 patients were selected. Initial arthroscopic SLAP repair was performed in 19
patients and of the 50 patients who underwent nonsurgical treatment, such as range of motion gain and periscapular muscle strengthen-
ing, 14 patients were converted to surgical treatment; 5 patients were lost to follow-up. Medical records of 31 elite overhead athletes
who underwent nonsurgical treatment were retrospectively reviewed. Four clinical outcome measures were used: visual analogue scale
(VAS) for pain, VAS for satisfaction, American Shoulder and Elbow Surgeons (ASES) score, and subjective feeling of recovery.

Results: The average follow-up period was 35.9 months (range, 24-62 months). The VAS for pain decreased from 6.5 to 2.2 (p<0.01)
and VAS for satisfaction was 7.6. The ASES score increased from 54.1 to 85.9 (p<0.01). The overall average value of subjective feeling of
recovery was 72%. Twenty-three out of 31 elite athletes (74.2%) returned to play after rehabilitation; these 23 athletes performed at the
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same or higher levels after rehabilitation.

Conclusions: Nonsurgical treatment in elite overhead athletes with SLAP lesion should be considered as a treatment option.

(Clin Shoulder Elbow 2017;20(2):77-83)
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Introduction

Shoulder injuries in overhead athletes are becoming more
prevalent in the field of orthopaedic surgery as participation
in throwing sports at an early age continues to grow at a rapid
rate.” Superior labral anterior to posterior (SLAP) lesions by Sny-
der et al.” are a common cause of pain and disability, particu-
larly in the shoulders of overhead athletes.”

In SLAP lesions, it has previously been reported that when
nonsurgical treatment is unsuccessful in relieving symptoms,
surgical repair may be necessary to successfully return these
patients back to their sports activities, particularly overhead

athletes.”” Recently, various surgical treatments for SLAP lesions
have been reported, ranging from debridement of the lesions (for
types | and 111)” to surgical repair (for types Il and IV lesion).””'”
Moreover, the surgical treatments of these various types of SLAP
lesions differ from each other in terms of the fixation methods
and operative devices, such as staples, metallic and absorbable
suture anchors or tacks.”"""?

To date, there have been multiple reports documenting
successful outcomes using surgical treatment for SLAP le-
#5910 Although literature review revealed that SLAP
repair provides biomechanical stability and achieves excellent
clinical results, the outcomes in the ability of these overhead ath-

sions.
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letes to be able to return to pre-injury level of play remains con-
troversial."'*"¥ Some authors reported substantially high rates of
return to sports, while others found that arthroscopic SLAP repair
does not provide consistent return to overhead sports.*'"'*'*'?

Most previous studies did not keep a consistent definition
of overhead athletes; they enrolled a mixed patient population
(athletes/nonathletes or elite/recreational) that can cause dif-
ficulty in understanding the postoperative course of elite over-
head athletes undergoing SLAP surgical treatment. Until recently,
there have only been a few studies that reported the results of
nonsurgical treatment of SLAP lesions in elite (collegiate/high
school or professional) overhead athletes. Therefore, there are
limited information available regarding the treatment methods
(surgical /nonsurgical) of SLAP lesions in elite overhead athletes.
The purpose of this study is to determine the clinical outcomes
of nonoperative treatment (rehabilitation) of SLAP lesions in elite
overhead athletes.

Methods

Patient Selection
After obtaining approval from our institutional review board,
a study population was recruited through a retrospective review

of the Konkuk University Hospital-Orhopaedic Surgery database
system. Subjects were included in the study if they were elite
(collegiate/high school or professional) overhead athletes, had
clinical diagnosis of SLAP lesion based on a positive O'Brien test,
underwent a compression rotation test performed by one senior
author (JY Park), and had documentation of SLAP lesion on mag-
netic resonance imaging or magnetic resonance arthrography or
computed tomography arthrography by one specialized muscu-
loskeletal radiologist with 10 years of experience in our institu-
tion.

Patients with previous surgery, glenohumeral instability, par-
tial or complete rotator cuff tears, acromioclavicular arthritis,
Bankart lesions, glenohumeral arthritis, or impingement were
excluded. Moreover, patients were excluded from the study if
the clinical follow-up period after rehabilitation was less than 24
months, and if they underwent surgical treatment (arthroscopic
SLAP repair).

All patients (69 patient), who were treated for SLAP tears at
our institution between January 2006 and December 2011, met
the inclusion criteria. Nineteen patients (19 of 69 patients) un-
derwent initial arthroscopic SLAP repairs; 13 of these patients (13
of 19 patients) (patients or team officials) had strongly desired
and 6 of these patients (6 of 19 patients) were recommended to

Total 69 patients
Inclusion criteria were selected
1) Elite overhead athletes

2) Clinical diagnosis of SLAP lesion based on a positive O'Brien test and compression rotation test

3) Documentation of SLAP lesion on MRI or MRA (CTA)
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pre-injury after the rehabilitation period (an average of 5.7 months)

Fig. 1. Flow diagram showing disposition of
patients in the study.
rec: recommend.
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undergo surgery for concomitant paralabral cyst extension to the
spinoglenoid notch. The other 50 patients underwent nonsurgi-
cal treatment; of which, 14 patients (14 of 50 patients, 28.0%)
underwent surgical treatment after nonsurgical treatment failure.
Of these 14 patients, 3 patients (3 of 14 patients) underwent ar-
throscopic SLAP repair after rehabilitation for one month due to
worsened should pain, 8 patients (8 of 14 patients) underwent
repair after three months, and the remaining 3 patients (3 of 14
patients) underwent repair after six months; 5 patients were lost
to follow-up within 2 years.

Finally, the medical records of 31 elite overhead athletes (31 of
50 elite overhead athletes, 62.0%), who underwent nonsurgical
treatment (rehabilitation) were retrospectively reviewed (Fig. 1).
If patients did not visit the outpatient clinic for routine regular
check-up, we contacted them by telephone to complete the
outcome measurement questionnaires.

Clinical Assessments

Four clinical outcome measures were used in this study: the
visual analogue scales (VASs) for pain, VAS for satisfaction, Amer-
ican Shoulder and Elbow Surgeons (ASES) score, and subjective
feeling of recovery. The VAS score is a horizontal line, 10 cm in
length, anchored by word descriptors, ‘no pain’ or ‘not satisfied’
on the left side (score 0) and ‘very severe pain’ or ‘very satisfied’
on the right (score 10). The ASES score involves a score sum-
mation on a 100-point system (50 points for daily function, 50
points for pain). To evaluate the subjective feeling of recovery,
patients were asked to describe the degree of recovery of shoul-
der function when performing athletic activities as compared
with the pre-injury state."*” For evaluation of return to play,
each athlete was asked, in a yes or no question, whether he or
she resumed athletics as an elite athlete.

Post-treatment performance was estimated by asking whether
the athlete (1) returned to the original team or moved to another
team (promotion, release, or relegation) and (2) whether the
athlete had any achievements, such as winning awards.””

Nonsurgical Program (Rehabilitation)

Nonsurgical treatment (rehabilitation), including rest from
provocative activities, consisted of nonsteroidal anti-inflamma-
tory drugs and physical therapy protocol focused on endurance
and strength training of the rotator cuff and scapular stabilizer
muscles, as well as posterior shoulder stretching/mobilization of
capsular and cuff tightness. Exercises to improve the strength and
endurance are not initiated until the resolution of pain. Rest from
provocative activities has been known to decrease inflammation
and associated symptoms so that stretching and strengthening
can begin sooner."” The goals of rehabilitation include restora-
tion of muscle strength, endurance, and normal glenohumeral/
scapulothoracic motion. Moreover, proprioception, stability, and
neuromuscular control must be emphasized. Nonsteroidal anti-

inflammatory drugs, massage therapy, and passive- or active-
assisted range of motion exercises can be incorporated.”"

Strengthening exercises includes a core strengthening pro-
gram, periscapular muscular strengthening exercises, and a rota-
tor cuff strengthening program. Posterior shoulder stretching/
mobilization includes the “‘sleeper stretch”” and cross-body ad-
duction stretches.

The “’sleeper stretch” is performed with the patient lying
on his or her side, flexing both the elbow and shoulder to 90°,
while the shoulder is passively internally rotated.” It is thought
that stretching to attain full, symmetrical internal rotation may al-
leviate pain and symptoms associated with SLAP lesions.

Statistical Analysis

Paired t-test was used to compare the pre- and post-treat-
ment outcome scores.

The results were compared between the two groups with
Mann-Whitney test for continuous data and chi-square test for
categorical data. Statistical analysis was performed using SPSS
software ver 16.0 (SPSS Inc., Chicago, IL, USA). All tests were
analyzed with a 95% confidence level. The level of significance
was set at p<0.05.

Results

Demographics

All patients were males, with a mean age of 20.3 = 4.43
years (range, 15-34 years) at presentation. The mean follow-
up was 35.9 = 12.3 months (range, 24-62 months). All patients
were elite overhead athletes, at various levels: collegiate or high
school (n=18) and professional (n=13). The majority (28 of 31
patients) were baseball players, and the remaining 3 consisted of
1 basketball player, 1 volleyball player, and 1 badminton player.
While 11 patients (11 of 31 patients) had insidious onset of
symptoms, 20 patients recounted a traumatic event or a specific
moment of when the symptoms started.

Clinical Outcomes and Return to Play

The rehabilitation in specialized rehabilitation center brought
substantial improvement in overall pain and function. The VAS
for pain improved from 6.5 = 1.4 pre-treatment to 2.2 = 1.7
post-treatment (p<0.01), and the VAS for satisfaction was 7.6
+ 1.5. The ASES score went from 54.1 = 14.3 pre-treatment to
85.9 = 10.1 post-treatment (p<0.01).

The overall mean value of subjective feeling of recovery was
approximately 72% = 17%.

Twenty-three of 31 athletes (74.2%) returned to play after
nonsurgical treatment (rehabilitation). Twenty-three athletes re-
turned to their sports at the same or higher level than pre-injury
after the rehabilitation period (an average of 5.7 + 1.3 months;
range, 3—7 months).
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Table 1. Comparison between Players Who Returned to Play and Those Who Failed to Return

VAS for pain

ASES score

Variable Age (yr) VAfS f(?r Recovery (%)
Pre-treatment Post-treatment Pre-treatment Post-treatment sgifkidiion
Returned (n=23) 20.1+3.2 63+15 14+0.8 554 +15.1 90.2 +£6.5 81+1.1 80.4 +13.5
Failed (n=8) 20.8+2.8 7.1+0.9 42+21 50.4 +12.5 734 +89 59+1.1 50.6 + 8.6
p-value NS NS <0.01 NS <0.01 <0.01 <0.01
Values are presented as mean + standard deviation.
VAS: visual analogue scale, ASES: American Shoulder and Elbow Surgeons, NS: not significant.
Table 2. Comparison between Baseball Players and Other Overhead Athletes
. VAS for pain ASES score VAS for Recovery Return
Variable Age (yr) isfacti o |
Pre-treatment Post-treatment ~ Pre-treatment Post-treatment ~ Satisfaction (%) ik
Baseball (n=28) 20.4 + 4.6 72+19 23+1.8 51.4 +13.1 84.9+10.3 75+14 72.2+14.9 20 (71.4)
Other (n=3) 193+ 4.1 6.6+ 1.1 1.2+0.4 56.4+11.5 943 £6.9 8.0+1.7 78.3 £24.6 3 (100)
p-value NS NS NS NS NS NS NS NS
Values are presented as mean + standard deviation or number (%).
VAS: visual analog scale, ASES: American Shoulder and Elbow Surgeons, NS: not significant.
Table 3. Comparison between Amateur (Collegiate or High School) and Professional Overhead Athletes
. VAS for pain ASES score VAS for Recovery Return
Variable Age (yr) isfacti N 1
Pre-treatment Post-treatment ~ Pre-treatment Post-treatment  Satistaction (%) Lk
Amateur (n=18) 19.1+£3.7 6.3+1.5 1.7+14 53.2+16.0 87.0 £ 10.5 7.6+ 14 744 +17.4 14 (77.8)
Professional (n=13) 20.7+4.3 6.7+1.2 2.6+2.0 553 +12.5 84.3 +£10.1 73+1.6 70.4+194 9(69.2)
p-value NS NS NS NS NS NS NS NS

Values are presented as mean + standard deviation or number (%).

VAS: visual analog scale, ASES: American Shoulder and Elbow Surgeons, NS: not significant.

When players who returned to play were compared with
those who failed to return, statistical differences were found in
VAS for pain, VAS for satisfaction, ASES score, and recovery (%)
(Table 1). Although other overhead sports groups were too small,
when the sports were classified into 2 categories, baseball and
other overhead sports, statistical differences were not detected
in any of the outcome measurements (Table 2).

Although there was a trend toward higher clinical outcomes
and return rate in the other overhead athletes compared with
the baseball players, a comparison of clinical outcomes and re-
turn rate did not reach statistical significance.

When the sports grade were classified into 2 categories, ama-
teur (collegiate or high school) and professional, statistical differ-
ences were not detected in any of the outcome measurements
(Table 3). Although there was a trend toward higher clinical out-
comes and return rate in the amateur athletes compared with the
professional athletes, they did not reach statistical significance.

In the baseball players (n=28), amateur (collegiate or high
school) players demonstrated a higher success rate of return-
to-play (12/16, 75.0%) compared with the professional players

80 www.cisejournal.org

Table 4. Posttreatment Performances of the Athletes Who Returned to Play

T S
Returning to the original position 14 1
Promotion or achievements 6* 2!
Release or relegation 8 0

Values are presented number only.

*Six amateur (collegiate or high school) baseball players turned professional.
'One colligate basketballl player turned professional, the other one high
school badminton player was chosen to become national team two years after
the rehabilitation.

(8/12, 66.7%); however, this did not reach statistical significance
(p=0.598).
Post-treatment performances are listed in Table 4.

Discussion

SLAP lesions are a common cause of pain and disability in
overhead athletes. The precise mechanism of SLAP lesions is



Return to Play of Overhead Athletes with Superior Labral Tears |
Jin Young Park, et al. |

still not completely understood; it has been hypothesized that
repetitive overhead throwing may cause undue stress on the
structure.”” Recently, it has been suggested that forces during the
late cocking and acceleration phases of throwing may create a
“peel-back”” phenomenon, leading to SLAP lesions.”** Thus far,
there have been numerous studies examining the pathogenesis,
clinical presentation, and management of these SLAP lesions.
Advances in diagnostic imaging and arthroscopic surgical tech-
niques have improved our ability to identify and successfully
treat SLAP lesions.””""

Multiple reports have documented successful outcomes using
surgical treatment of SLAP lesions.”””™" " Although literature
review revealed that SLAP repair provides biomechanical stabil-
ity with excellent clinical results, there was still controversy re-
garding the outcomes of overhead athletes being able to return
to their pre-injury level of play."'*""

While some authors reported substantially high rates of re-
turn to sports, others found that arthroscopic SLAP repair does
not provide consistent return to overhead sports.”'*"*"*'? Ac-
cording to previous series, the rate of return-to-play at a level
similar to or higher than the pre-injury level was between 74%
to 92%.>'®"7?% Other studies, however, have shown lower
rates (22%—38%) of return to play at a similar level in overhead
197 Kim et al."” reported good-to-excellent results in
89% of overhead athletes; however, only 22% of these patients
returned to their pre-injury level. Cohen et al.”” also observed
that despite high ASES scores, normal physical examination, and
minimal pain, only 40% was able to return to their pre-injury
level. Similarly, Brockmeier et al.” reported a mean ASES score
of 92.6 in an athletic population in which only 74% returned
to their pre-injury level. Recently, Sayde et al.”® performed a
systematic review of 14 studies regarding the repair of type Il
SLAP tears in athletes. They found that for all athletes, 73% were
able to return to their previous level of play, whereas only 63%
of overhead athletes returned to their previous level of play. It
appears overhead athletes have a more difficult time recovering
from this lesion compared with other athletes. Repair of type Il
SLAP tears leads to a return to previous level of play in most pa-
tients. Overhead athletes appear to have a lower rate of return
to pre-injury level.

There have been a few previous studies assessing the results
of nonsurgical treatment in SLAP lesions. No studies have re-
ported the results of nonsurgical treatment for SLAP lesions since
2009. In 2010, Edwards et al.” showed that 10 out of 15 over-
head-throwing athletes (66.7%) in a mixed patient population
(recreational/competitive level) treated with a nonoperative regi-
men for a SLAP lesion were able to return to play at the same or
better level than before the injury.

Our results indicated that nonsurgical treatment (rehabilita-
tion) for SLAP lesions in elite overhead athletes brought substan-
tial improvements in clinical outcomes that are comparable with

athletes.

other studies using current operative treatments.

With these favorable clinical outcomes, 23 out of 31 athletes
(74.2%) returned to play after rehabilitation. These 23 athletes
returned to their sport at the same or higher level.

Our recently study”” retrospectively reviewed 24 elite over-
head athletes who underwent arthroscopic type 2 SLAP repairs.
Despite favorable clinical and radiological results, only 12 pa-
tients (50.0%) returned to play after the operation. Although
this trend did not reach statistical significance (p=0.097), we
also noted a trend toward a lower return rate in baseball players
(38%) compared with other overhead athletes (75%), in accor-
dance with other previous studies. Ide et al."” published a report
that the return rate was 63% for baseball players versus 86%
for other overhead athletes. Brockmeier et al.” noted a similar
finding: A higher return rate for other overhead athletes (76%)
compared with baseball players (64%). Our result also noted a
trend toward a lower return rate in baseball players (71%) com-
pared with other overhead athletes (100%), but this trend did
not reach statistical significance (p=0.290).

One interesting finding was that the clinical outcomes (VAS
for pain and satisfaction, ASES score) in this study lower than
the successful outcomes in other studies using current operative
treatments. However, the return rate in this study seemed to be
just as good as the results of other studies. The issue of discor-
dance between clinical outcomes and return rate has been iden-
tified as a major concern in treating elite overhead athletes with
SLAP lesions.”'**” In accordance with previous studies, our find-
ings show a high return rate of 74% and lower clinical outcomes
(ASES scores 85.9) than our previous study (ASES scores 87.1).”

Thus, successful clinical outcomes do not always guarantee
corresponding recovery of shoulder function in overhead ath-
letes. We propose some hypotheses regarding such finding. Elite
overhead athletes after operative treatment tend to consider
their lesions more seriously than after nonoperative treatment
and think their postoperative recovery was prolonged or unsat-
isfactory. Elite overhead athletes after nonsurgical treatment tend
to get harder rehabilitation and less fear of return to the game
than athletes after operative treatment.

Another advantage of rehabilitation is to be possible to return
to their previous level of play more quickly than surgical treat-
ment. Our findings show a shorter period for return to play (an
average of 5.7 = 1.3 months; range, 3—7 months) than other
studies using the current operative treatments."**” After opera-
tive treatment, athletes with high demand of overhead throwing
activities are likely to require a longer duration of rehabilitation
for full recovery.

The present study provides important information. Rehabili-
tation for SLAP lesions has resulted in substantial improvements
in clinical outcomes and favorable return rate. The present study
also provides guidance on which treatment method, whether
surgical or nonsurgical, is best suited for elite athletes with SLAP
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lesion. If elite overhead athletes had clinical diagnosis of SLAP
lesion and documentation of SLAP lesion on radiologic evalua-
tion, and identify there are other concomitant pathology. If there
are other concomitant pathologies, especially SLAP lesions with
concomitant paralabral cyst extension to the spinoglenoid notch,
which has the potential to cause compressive neuropathy, we
recommend surgery; if not, we recommend rehabilitation. Our
results indicated that in patients where there is significant pain or
functional level does not approach favorable clinical outcomes
after an initial three-month course of nonsurgical treatment
(rehabilitation), surgical fixation should be considered. In 14 pa-
tients, surgical treatment was performed after nonsurgical treat-
ment failure; and of these 14 patients, 11 patients underwent
surgical treatment after three months of rehabilitation. Thus, we
note that if symptoms do not improve within three months of
rehabilitation, SLAP lesions are likely very severe.

We recognize several limitations of this study. First, this study
was retrospective in data collection with a small (n=31) sample
size, making it difficult to interpret the outcomes precisely. Due
to the restricted study population, we evaluated only elite over-
head athletes aged 35 years or younger; hence, generalizability
to the entire, general population may be weak. Thus, the result
may not allow for statistical valid conclusions, and the return rate
and clinical outcome cannot be generalized. Second, although
using useful clinical examination tests and imaging studies, the
diagnosis and characterization of SLAP lesions is best performed
arthroscopically examination.”"******? In this study, we did not
perform arthroscopic examination; we only performed nonop-
erative treatment (rehabilitation). Therefore, the characteristics
of SLAP lesions was not verified. Third, the design of the study
was prone to selection bias. It is possible that only patients who
had a successful result or stable SLAP lesions returned for follow-
up. Fourth, rehabilitation was performed at multiple institutions
(specialized rehabilitation center or rehabilitation centers in the
team), and as such, we could not evaluate the number of physi-
cal therapy sessions and grade of physical therapy sessions per
patient. Thus, rehabilitation was not standardized, and muiltiple
physical therapists were likely used. To reduce this problem, all
patients received standard physical therapy prescriptions from
the same institution. Nonetheless, the same therapy throughout
various institutions is not possible; hence, a consistent, standard-
ized protocol of rehabilitation is necessary in a future study.

While considering the aforementioned limitations, this study
still supports that the initial nonsurgical treatment (rehabilitation)
of SLAP lesion in elite overhead athletes without other concomi-
tant pathology is still good treatment modality.

When nonsurgical treatment fails to relieve symptoms after
at least three months, surgical treatment may be necessary to
successfully return the elite overhead athlete back to their game.
Nonsurgical treatment focuses on the management of associ-
ated pathology and specific examination findings. The goals of
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rehabilitation include improving posterior capsular flexibility
as well as strengthening the rotator cuff and scapular stabilizer
muscles.””""*”

However, limited data and mid-term follow-up remain to
be the weaknesses of the current preliminary study, warranting
more research in this field. Large multicenter prospective trials
will be necessary to clarify this problem for orthopedists to best
guide treatment for elite overhead athletes with SLAP lesions.

Overall, we found that the return to pre-injury level of com-
petition for elite overhead athletes after rehabilitation is 74%
despite relative lower ASES scores and satisfaction than other

5,10,20,27,28;
results,> 0204729

Conclusion

We concluded that the rehabilitation may be an effective
treatment for isolated SLAP lesion in elite overhead athletes with
favorable clinical and functional outcomes. We showed the
return rate between patients who underwent rehabilitation and
those who underwent surgical treatment was comparable, with
a shorter period of recovery necessary in those undergoing reha-
bilitation.

Thus, nonsurgical treatment (rehabilitation) for three months
should be first attempted in elite overhead athletes with SLAP le-
sions without other concomitant pathologies. Surgical treatment
should be attempted only in those with concomitatnt paralabral
cyst extension to the spinoglenoid notch and those with nonsur-
gical treatment failure.

Therefore, rehabilitation, especially for elite overhead athletes
with the diagnosis of isolated SLAP lesion, should be considered
as a first-line treatment option.
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