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Summary of Evidence

	Clinical question: What is the best evidence for prevention and treatment for common shoulder injuries in overhead athletes?

	Author/Year
	Purpose
	Study Design 
	Level of evidence*
	Outcomes/Conclusions

	Lin (2018)
	To describe the phases of pitching and the underlying biomechanics that may predispose an athlete to injury, to explain imaging for shoulder injuries in this patent population, emphasize particular sites of injury in the throwing athlete. 
	Narrative review 
	5
	From their review of the literature and clinical experience, the authors suggest that the greatest risk for shoulder injury occurs in late cocking/early acceleration rather than in the deceleration phase. However, they allow that eccentric stress on soft tissue during deceleration may contribute to shoulder injury as well. Due to demands of increased velocity in pitching, the shoulder develops an adaptive increase in external rotation through both soft tissue and osseous changes. These changes may in part contribute to pathologic injuries. Imaging studies may assist in diagnosing these injuries however partial-thickness rotator cuff tears and superior labrum anteroposterior tears are often seen in asymptomatic athletes.

	Liu (2018)
	To review the etiology, classification, presentation, evaluation, treatment strategy, and outcomes in overhead athletes with partial thickness rotator cuff tears.


	Narrative review
	5
	Overhead athletes are at risk for rotator cuff pathology due to extreme demands on the tendon (particularly the supraspinatus tendon) during throwing motion and mechanical stress due to contact with the glenoid. Conservative treatment with physical therapy can be effective using a combination of: anti-inflammatory medication to control pain; emphasis on restoring ROM and rotator cuff strengthening; sport-specific training programs along with interval throwing programs. When conservative management fails, surgery should be considered. Careful discussion with the athlete is necessary given high likelihood of inability to return to pre-injury level of performance. Most of the studies in this review involved professional or “elite” level athletes. The authors note that return to prior function/performance rates for these higher level athletes was lower (usually less than 50%) than that of amateur or recreational athletes. 

	Michener (2018)
	To present recommendations for the diagnosis, management, outcomes, and return to play of athletes with superior labral anterior-posterior (SLAP) injuries.


	Systematic review

The authors performed a systematic search of English-language articles using the MEDLINE, CINAHL, OVID, and SPORTDiscus databases as well as Cochrane Registry. They searched the reference list of reviewed articles for additional sources. 2 reviewers performed the review. Inclusion criteria for article selection is listed below:

Level 4 evidence or higher based on CEBM criteria and published in peer-reviewed journals for all categories

Diagnosis:

· Reported diagnostic accuracy of history or physical examination tests in patients with SLAP lesion

Management: 

· Management of SLAP lesions in overhead athletes or active populations and associated ganglions to the lesions were not excluded

· When appropriate, included report of patient satisfaction or return-to-play rates or both

Outcomes and Return to Play

· SLAP lesions repaired with anchors

· Included athletes or a physically active sample


	2a
	Summary of relevant recommendations by category:

Diagnosis – mechanisms for injury include repetitive overhead activity that impart eccentric/torsional forces on the biceps-labral complex; pain may present in a variety of areas and intensities in the shoulder; posterior shoulder tightness is a risk factor; combination of compression-rotation, apprehension and Yergason tests may be able to diagnose labral tears; MRI is the gold standard for diagnosis but results should be interpreted in with respect to patient symptoms

Management - recommend 3-6 months of conservative treatment with goals of decreasing pain, improving shoulder function, and returning to previous activity levels; anti-inflammatory drugs and cortisone injections may be warranted; surgical repair may include debridement, repair and/or capsular release

Outcomes and return to play – 67% satisfaction rating in overhead athletes after surgery; need 70% strength compared to other side before return to sport-specific program; non-operative return varies from 40%-95% (2 studies); independent of intervention, ~75% return to some level of sport activity



	Stone (2018)
	To summarize the current literature regarding the non-operative treatment options for these common injuries, and to present a treatment plan to safely return these athletes to the field of play.


	Narrative review
	5
	The most common shoulder injuries relate to pathology of the rotator cuff, the biceps-labral complex, and the shoulder capsule. Glenohumeral internal rotation deficit (GIRD), rotator cuff weakness and scapular dyskinesia are major risk factors for shoulder injury. The follow guidelines are suggested in regards to increased risk for shoulder injury: GIRD greater than 18 degrees relative to non-throwing arm; isometric ER:IR ratio less than 75%; general rotator cuff strength of throwing arm less than 110% of non-throwing arm; eccentric ER strength is less than isometric IR strength; less than 10 % increased strength of peri-scapular musculature on the dominant side; obvious scapular dyskinesia, pectoralis minor tightness. 

A rehabilitation program for shoulder injury should consider the kinetic chain for throwing, be multi-phased, and sequential, with a gradual reintroduction of sport-specific demands.

Phase 1 – address pain and inflammation, normalize ROM, impede muscle atrophy, restore proprioception and begin kinetic chain exercise.

Phase 2 – strengthen rotator cuff and periscapular musculature, maintain phase 1 gains in ROM and flexibility, progress kinetic chain program, begin conditioning

Phase 3 – aggressive strengthening, enhance power and endurance, sport-specific functional drills, aggressive kinetic chain program and conditioning

Phase 4 – return to sport-specific functional demands on athlete



	Cools (2015)
	To create a scientific basis for prevention of recurrent injuries on overhead athletes by: identifying risk factors; establish cut-off values based on a normative data base for risk factors to develop return-to-play criteria; select reliable, valid assessment tools and procedures; design a preventative training program. 
	Narrative review
	5
	Glenohumeral internal rotational deficit, rotator cuff strength and scapular dyskinesia are risk factors for shoulder injury in overhead athletes. The authors suggest goniometry to measure GIRD, hand held dynamometry to measure rotator cuff strength and a combination of inclinometry and strength assessment protocols to measure scapular dyskinesia. The authors report a lack of evidence for developing normative values. In regards to intervention should cut-off scores be established, the authors suggest: stretching of the posterior shoulder capsule, strengthening of the posterior cuff, and restoration of flexibility and muscle balance of the scapular muscles.

	Clarsen (2014)
	To determine whether rotator cuff strength, glenohumeral joint range of motion and scapular control are associated with shoulder injuries among elite male handball players.


	Prospective cohort study (n=206) 

Participants:

Male Norwegian elite hand ball players at various positions.

Avg. Age: 24 yrs old

Avg years played: 14 

Players were tested at the beginning of the 30-week season and followed throughout the season. They were tested at baseline for: glenohumeral internal and external rotation range of motion; isometric internal rotation, external rotation and abduction strength; assessment of scapular dyskinesis. Shoulder problems were assessed bi-weekly using the Oslo Sports Trauma Research Center Overuse Injury Questionnaire.


	2b
	Significant associations were found between shoulder injury and: scapular dyskinesia (Odds ratio: 8.41, 95% CI 1.47 to 48.1, p<0.05), total rotational motion (OR 0.77 per 5° change, 95% CI 0.56 to 0.995, p<0.05) and external rotation strength (OR 0.71 per 10 Nm change, 95% CI 0.44 to 0.99, p<0.05) and shoulder injury. The authors conclude that these three impairments (scapular dyskinesia, reduced total range of motion in glenohumeral external rotation/internal rotation, and reduced external rotation strength) are risk factors for shoulder injury in elite male handball players – a sport that involves repetitive, high velocity overhead throwing. 


	Edmonds (2014)
	To examine risk factors for shoulder injury in the overhead athletes and summarize examination and treatment of three common injuries in the overhead athlete. 
	Narrative review
	5
	Posterosuperior labral tears, partial articular-sided supraspinatus tendon avulsion (PASTA injury) and scapular dyskinesia are the most common conditions in the overhead athlete. These each have different clinical presentations with PASTA injuries and labral tears occurring primarily due to internal impingement and scapular dyskinesia occurring due to abnormal muscle and soft tissue around the scapula. Each can be effectively treated conservatively with individualized physical therapy programs focused on stretching shortened soft tissue and strengthening weak musculature. However, PASTA injuries and labral tears may require surgical intervention depending on severity and impact on function.

	Economopoulos (2012)
	To explain the mechanisms behind rotator cuff tears and examine the literature regarding conservative and surgical treatment for rotator cuff tears in overhead athletes. 
	Narrative Review
	5
	The rotator cuff is at high risk for injury in overhead athletes due to the high demands of angular velocity and increased external rotation. Three mechanisms (or combination of the three) contribute to rotator cuff injury: tensile overload, internal impingement and primary impingement. Conservative management should be the primary option of rehabilitation but for some tears (typically those greater than 50% partial thickness) surgery is indicated. A variety of surgery techniques exist depending on location and size of tear ranging from minor debridement to full reconstruction. Return to sport and prior level of performance is largely dependent on size of tear, with full thickness tears have poor prognosis for return to pre-injury levels of performance. The authors note a paucity of evidence on surgical outcomes in overhead athletes. 

	Wilk (2011)
	To determine whether GIRD and a deficit in total rotational motion (external rotation + internal rotation) compared with the nonthrowing shoulder correlate with shoulder injuries in professional baseball pitchers.


	Case series (n=170)

Patient characteristics:

-Age: 25.6

-Right-handed: 126

-Left-handed: 44

- Yrs as pro: 5.2

-Height (cm): 189.3

-Weight (kg): 91.9

Pitchers were assessed over 3 seasons within one professional baseball organization. ROM was measured with bubble goniometer by the same examiner each year. ROM assessed with the player supine and arm abducted to 90 degrees in the plan of the scapula and the scapula stabilized anteriorly at the coracoid process. 
	4
	Pitchers with GIRD (defined as >20 degree deficit in the throwing shoulder) were nearly twice as likely to be injured as pitchers without GIRD (p=0.17, odds ratio=1.9). Pitchers with a total range of motion difference greater than 5° were two and a half likely to be injured (p=0.03, odds ratio=2.5). Minor league pitchers were 2.5 times more likely to be injured than major league pitchers (p=0.04, odds ratio=2.5) but major leaguers missed more games per injury (68.3) compared to minor leaguers (35.2)



	McClure (2009)
	To determine the inter-rater reliability of a new test designed to detect abnormal scapular motion.


	Correlational design (n=142)

Participants:

-Water polo (n=89)

-Swimming (n=19)

-Baseball/softball (n=28)

-Volleyball/tennis (n=6)

-Male (n=111)

-Female(n=31)

-DI athletes (n=93)

-DIII athletes (n=49)

Exclusion criteria: a current pain rating of 7/10 or greater on a numeric rating scale; a history of rotator cuff or glenoid labral tear; shoulder dislocation, fracture, or shoulder surgery within the past year; history of direct contact injury to the neck or upper extremities within the past 30 days; allergy to adhesives; or body mass index ≥ 30.0. 

Each participant performed 5 repetitions of bilateral, active, shoulder flexion and bilateral, active, shoulder abduction (frontal plane) while they were videotaped from the posterior and superior views. Tests were performed with either a 3-lb or 5-lb weight depending on body weight. 6 raters (2 certified athletic trainers and 4 licensed PTs observed the test and rated the scapular motion as “normal”, “subtle dyskinesia”, “obvious dyskinesia” independently. 
All examiners/raters underwent standardized training via a self-instructional slide presentation including operational definitions, photographs, and embedded video examples 


	4
	Percentage of overall agreement (amongst all 6 raters) was between 75% and 82%, and κw ranged from 0.48 to 0.61 indicating satisfactory inter-rater reliability according to the authors. 


	Burkhart (2001)
	To successfully diagnose, surgically manage, and rehabilitate labral injuries in the throwing athlete.


	Narrative review 
	 5
	Main conclusions of the review include: classification of SLAP lesions and descriptions of clinical and anatomical features, Jobe relocation test is an appropriate clinical test to diagnose SLAP lesions, surgical repair of SLAP lesions may be required to return an athlete to full overhead function, tight posterior capsule may predispose a overhead athlete to labral injury, rehab should include the entire kinetic chain.


* Based on Portney & Watkins Table 16.1 (2009)
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