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Epidemiology 

 4.5 Million Clinical Visits / Year

 Chronic Shoulder pain (2nd to knee pain)

 ~40,000 Rotator Cuff Surgeries
 Total cost per year ~$3 Billion

 United States Agency for Health Care Research
 US Dept. of Public Health
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Distribution by Age
Prevalence and risk factors of a rotator cuff tear
in the general populat ion

Atsushi Yamamoto, MD* , Kenji Takagishi, MD, PhD, Toshihisa Osawa, MD, PhD,
Takashi Yanagawa, MD, PhD, Daisuke Nakajima, MD, Hitoshi Shitara, MD,
Tsutomu Kobayashi, MD, PhD

www.elsevier.com/locate/ymse

1/3 with symptoms
2/3 NO symptoms
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 224 Patients Enrolled
 50 Control
 56 partial
 118 Full Thickness Tears

 f/u 5 years
 Ultrasound Evaluation
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Under Review

Table 2. Chronic rotator cuff patients undergoing surgical treatment, 2007-2015

Rotator Cuff Repair Reverse Total Shoulder Arthroplasty

Total 53566 10944
Age: n (%)
<40 879 (1.9) 21 (0.2)
40-60 6856 (14.6) 547 (5.0)
60-80 37062 (79.0) 8579 (79.6)
80+ 2086 (4.4) 1635 (15.1)

Sex: n (%)
Male 25668 (47.9) 6680 (61.0)
Female 27898 (52.1) 4264 (39.0)

Region: n (%)
Midwest 13842 (25.8) 3254 (29.7)
Northeast 998 (1.9) 286 (2.6)
South 32847 (61.3) 6140 (56.1)
West 5879 (11.0) 1264 (11.5)

CCI: mean, SD 1.42 (2.05) 2.09 (2.49)

CCI:  Charlson comorbidity index, 10-year survival rates.
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Figure 2
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Rotator Cuff Repair (RCR)

Reverse Total Shoulder Arthroplasty (RTSA)

The percentage of patients who receive either a rotator cuff repair or reverse total shoulder arthroplasty after 
being diagnosed with a chronic rotator cuff tear. Patients in the 40-59 and 60-79 age cohort have the highest 
rate of operative treatment. 
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AAOS - Clinical Practice Guideline
 Developed in 2006 
 Approved by the AAOS Board of Directors

 Joshua Jacob, M.D.
 Provide evidence based guidelines

 NOT consensus driven guidelines
 Pulmonary embolism prophylaxis after total hip/knee (first 

CPG)
 Carpal tunnel
 2 to 4 per year
 20 plus CPG
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AAOS CPG GOAL

 Develop Recommendations on Clinical Care

 Based on best available evidence

 Promote best practice and improve patient outcome
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CPG Method
 10 to 15 members - committee
 Experts 
 Invited from National Organization

 AAOS
 ASES
 AANA
 AOSSM
 ASSET and APTA
 AMA

 Rec undergoes peer review
 Board of Directors
 Public

 Each CPG is Updated 5 to 8 years
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Process
 2 meetings in Chicago

 PICO question with committee
 Patient population of interest, Intervention, Comparison of 

interest, and Outcome of interest

 20 full time MPH analysts (AAOS)

 Literature review

 Studies and Results based on evidence
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Work Group Defined Criteria 

1. Study must be of an <enter disease topic of interest> injury or prevention thereof.   
2. Study must be published in or after <work group selects date, not to precede 

1966> for surgical treatment, rehabilitation, bracing, prevention and MRI 
3. Study must be published in or after <work group selects date, not to precede 

1966>  for x rays and nonoperative treatment 
4. Study must be published in or after <work group selects date, not to precede 

1966>  for all others non specified 
5. Study should have 30 <work group may choose to increase the sample size if 

justified> or more patients per group 
6. For surgical treatment a minimum of N days/months/year (refer to PICO 

questions for detailed follow up duration)  
7. For nonoperative treatment a minimum of N days/months/year (refer to PICO 

questions for detailed follow up duration) 
8. For prevention studies a minimum of N days/months/year (refer to PICO 

questions for detailed follow up duration) 
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JBJS Level of Evidence
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ProcessClinical Practice Guideline Process Flowchart 
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Quality of Study
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AAOS CPG – Definition 
Prognostic Study Design Quality Key 

High Quality Study <1 Flaw 
Moderate Quality Study ≥1 and <2 Flaws 

Low Quality Study ≥2 and <3 Flaws 
Very Low Quality Study ≥3 Flaws 

 

Randomized Study Design Quality Key 

High Quality Study <2 Flaw 
Moderate Quality Study ≥2 and <4 Flaws 

Low Quality Study ≥4 and <6 Flaws 
Very Low Quality Study ≥6 Flaws 

 

Observational Study Design Quality Key 

High Quality Study <2 Flaw 
Moderate Quality Study ≥2 and <4 Flaws 

Low Quality Study ≥4 and <6 Flaws 
Very Low Quality Study ≥6 Flaws 
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Recommendations

 
AAOS Clinical Practice 
Guideline and Systematic 
Review Methodology 
 
 

 

Table 1. Strength of Recommendation Descriptions  

Strength 

Overall 
Strength of 
Evidence Description of Evidence Quality Strength Visual 

Strong 
Strong 

Evidence from two or more “High” quality studies 
with consistent findings for recommending for or 
against the intervention.  

Moderate 
Moderate 

Evidence from two or more “Moderate” quality 
studies with consistent findings, or evidence from a 
single “High” quality study for recommending for or 
against the intervention.  

Limited 

Low 
Strength 

Evidence or 
Conflicting 
Evidence 

Evidence from one or more “Low” quality studies 
with consistent findings or evidence from a single 
“Moderate” quality study recommending for against 
the intervention or diagnostic or the evidence is 
insufficient or conflicting and does not allow a 
recommendation for or against the intervention. 

 

Consensus* 
No 

Evidence 

There is no supporting evidence. In the absence of 
reliable evidence, the guideline work group is making 
a recommendation based on their clinical opinion. 
Consensus statements are published in a separate, 
complimentary document. 
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Major Issues
 All Retrospective Level IV evidence excluded
 Most Level III Excluded

 2019 AAOS CPG Recommendations
 Based on mostly Level I and II Studies
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AAOS CPG
Management of Cuff Tears - 2009

Amer ican Academy of Or t h opaedic Sur geons
Cl inical Pr act ice Guidel ine on

Optimizing the Management of Rotator Cuff Problems
Robert A. Pedowitz, MD, PhD
Ken Yamaguchi, MD
Christopher S. Ahmad, MD
Robert T. Burks, MD
Evan L. Flatow, MD
Andrew Green, MD
Janet L. Wies, MPH
Justin St. Andre, MA
Kevin Boyer

Joseph P. Iannotti, MD, PhD
Bruce S. Miller, MD, MS
Robert Tashjian, MD
William C. Watters, III, MD
Kristy Weber, MD
Charles M. Turkelson, PhD
Laura Raymond, MA
Patrick Sluka, MPH
Richard McGowan, MLS
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Asymptomatic Rotator Cuff Tears
In the absence of reliable evidence, it is the opinion of the work group that surgery
not be performed for asymptomatic, full thickness rotator cuff tears.

 CONSENSUS

Treatment of Chronic Rotator Cuff Tears
Rotator cuff repair is an option for patients with chronic, symptomatic full thickness
tears.

 LIMITED EVIDENCE
46

Surgical treatment after Acute Injury
Early surgical repair after acute injury is an option for patients with a rotator cuff
tear.

 LIMITED EVIDENCE

Surgical Technique of Cuff Repair
We cannot recommend for or against a specific technique (arthroscopic, miniopen
or open repair) when surgery is indicated for full thickness rotator cuff tears.

INCONCLUSIVE
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Unfortunately, the CPG process produces inconclu-
sive recommendations supported by relatively low-
levels of evidence. The CPG “assessment of the cur-
rent scientific and clinical information”1 does not
result in an accurate description of “accepted ap-
proaches to treatment.”1 This is because accepted ap-
proaches to treatment, or guidelines, must be based on
adequate evidence to set standards of practice. Yet
significant high-level evidence does not exist. Our
rationales for treatment rest on a wealth of lower level
evidence that demonstrate the efficacy of our treat-
ments for rotator cuff repair. The dilemma is to pro-
duce meaningful direction for clinical decision making

tions are based on rigorous scientific analysis. The
CPG process as currently configured unnecessarily
calls our treatments into question, notwithstanding the
Clinical Practice Guideline Disclaimer.1
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DEVELOPMENT GROUP ROSTER 

Gregory A. Brown, MD, PhD – 
Oversight Chair 
American Academy of Orthopaedic 
Surgeons 

Stephen Weber, MD 
Co-Chair 
Arthroscopy Association of North 
America 

Jaskarndip Chahal, MD 
Co-Chair 
American Orthopaedic Society for Sports 
Medicine 

Shafic A. Sraj, MD 
American Academy of Orthopaedic 
Surgeons 

Jason M. Matuszak, MD 
American Academy of Family Physicians   

Amee L. Seitz, PhD, PT 
American Physical Therapy Association 

Lori A. Michener, PhD, PT, ATC 
American Physical Therapy Association  

1. Mark R. Hutchinson, MD 
American College of Sports Medicine 

Michael A.  Shaffer, PT, ATC, OCS 
American Society of Shoulder and Elbow 
Therapists 

Xinning Li, MD 
American Academy of Orthopaedic 
Surgeons 

Michael M. Albrecht, MD 
American Academy of Orthopaedic 
Surgeons 

Christopher C. Schmidt, MD 
American Shoulder and Elbow Surgeons 

John Kuhn, MD, MS 
American Shoulder and Elbow Surgeons 

Leesa Galatz, MD 
American Shoulder and Elbow Surgeons

  

 
MANAGEMENT OF ROTATOR CUFF INJURIES 

CLINICAL PRACTICE GUIDELINE 
 

Adopted by the American Academy of Orthopaedic Surgeons 
Board of Directors 

 
March 11, 2019 

 
March 11, 2019 

 
AAOS Clinical Practice Guidelines Section Leader 
Gregory A. Brown, MD, PhD 

AAOS Committee on Evidence-Based Quality and Value Chair 
Kevin G. Shea, MD 

AAOS Council on Research and Quality Chair 
Robert H. Quinn, MD  
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2019 Update to the AAOS CPG

 First Meeting in July 2017
 New PICO questions

 One year of Systematic review
 20 MPH at the AAOS headquarters

 Using available high quality evidence
 New Recommendations
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STUDY ATTRITION FLOWCHART 

  9464 abstracts reviewed. Primary 
search performed on June 26th, 
2017 

8904 articles excluded from title 
and abstract review 

2115 articles recalled for full text 
review 

1902 articles excluded after full 
text review for not meeting the a 
priori inclusion criteria or not best 
available evidence  

213 articles included after full text 
review and quality analysis 

1555 abstracts reviewed. 
Secondary search performed on 
June 6th, 2018 

213 articles included after full text 
review and quality analysis 

1902 articles excluded after full 
text review for not meeting the a 
priori inclusion criteria or not best 
available evidence  

1555 abstracts reviewed. 
Secondary search performed on 
June 6th, 2018 

8904 articles excluded from title 
and abstract review 

2115 articles recalled for full text 
review 

9464 abstracts reviewed. Primary 
search performed on June 26th, 
2017 

213 articles included after full text 
review and quality analysis 

1902 articles excluded after full 
text review for not meeting the a 
priori inclusion criteria or not best 
available evidence  

1555 abstracts reviewed. 
Secondary search performed on 
June 6th, 2018 

8904 articles excluded from title 
and abstract review 

2115 articles recalled for full text 
review 

9464 abstracts reviewed. Primary 
search performed on June 26th, 
2017 

213 articles included after full text 
review and quality analysis 

1902 articles excluded after full 
text review for not meeting the a 
priori inclusion criteria or not best 
available evidence  

1555 abstracts reviewed. 
Secondary search performed on 
June 6th, 2018 

8904 articles excluded from title 
and abstract review 

2115 articles recalled for full text 
review 

9464 abstracts reviewed. Primary 
search performed on June 26th, 
2017 
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MANAGEMENT OF SMALL TO MEDIUM TEARS 

Strong evidence supports that both physical therapy and operative treatment result 
in significant improvement in patient-reported outcomes for patients with 
symptomatic small to medium full-thickness rotator cuff tears. 

Strength of Recommendation: Strong  

LONG TERM NON-OPERATIVE MANAGEMENT  

Strong evidence supports that patient reported outcomes (PRO) improve with 
physical therapy in symptomatic patients with full thickness rotator cuff tears.  
However, the rotator cuff tear size, muscle atrophy, and fatty infiltration may 
progress over 5 to 10 years with non operative management. 

Strength of Recommendation: Strong  

OPERATIVE MANAGEMENT 

Moderate evidence supports that healed rotator cuff repairs show improved patient 
reported and functional outcomes compared to physical therapy and unhealed 
rotator cuff repairs. 

Strength of Recommendation: Moderate  
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ACROMIOPLASTY & ROTATOR CUFF REPAIR 

Moderate strength evidence does not support the routine use of acromioplasty as a 
concomitant treatment as compared to arthroscopic repair alone for patients with 
small to medium sized full-thickness rotator cuff tears. 

Strength of Recommendation: Moderate  

DISTAL CLAVICLE RESECTION 

Moderate strength evidence supports the use of distal clavicle resection as a 
concomitant treatment to arthroscopic repair for patients with full-thickness rotator 
cuff tears and  symptomatic acromioclavicular joints. 

Strength of Recommendation: Moderate  

POST-OP MOBILIZATION TIMING 

Strong evidence suggests similar postoperative clinical and patient-reported 
outcomes for small to medium sized full-thickness rotator cuff tears between early 
mobilization and delayed mobilization up to 8 weeks for patients who have 
undergone arthroscopic rotator cuff repair. 

Strength of Recommendation: Strong  
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CORTICOSTEROID INJECTIONS FOR ROTATOR CUFF TEARS 

Moderate evidence supports the use of a single injection of corticosteroids with local 
anesthetic for short-term improvement in both pain and function for patients with 
shoulder pain. 

Strength of Recommendation: Moderate  

Description: Evidence from two or more “Moderate” quality studies with consistent findings, or evidence 
from a single “High” quality study for recommending for or against the intervention. 

HYALURONIC ACID INJECTIONS FOR ROTATOR CUFF TEARS 

Limited evidence supports the use of hyaluronic acid injections in the non-operative 
management of patients with rotator cuff pathology. 

Strength of Recommendation: Limited  

PLATELET RICH PLASMA (PRP) INJECTION IN PARTIAL-THICKNESS 
TEARS 

Limited evidence does not support the routine use of platelet rich plasma for the 
treatment of rotator cuff tendonopathy or partial tears. 

Strength of Recommendation: Limited  
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PROGNOSTIC FACTORS (AGE) 

Strong evidence supports that older age is associated with higher failure rates and 
poorer patient reported outcomes after rotator cuff repair. 

Strength of Recommendation: Strong  

PROGNOSTIC FACTORS (HIGHER BMI) 

Moderate evidence supports that higher BMI is correlated with higher re-tear rates 
after rotator cuff repair surgery; however, strong evidence supports that there is no 
correlation between higher BMI and worse patient-reported outcomes following 
rotator cuff repair. 

Strength of Recommendation: Moderate  

PROGNOSTIC FACTORS (WORKER’S COMPENSATION) 

Strong evidence supports the presence of a worker’s compensation claim is 
associated with poorer patient reported outcomes after rotator cuff repair. 

Strength of Recommendation: Strong  

PROGNOSTIC FACTORS (DIABETES) 

Moderate evidence suggests that patients with diabetes will have higher re-tear rates 
and poorer quality of life and patient reported outcome scores after rotator cuff 
repair. 

Strength of Recommendation: Moderate  
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BIOLOGICAL AUGMENTATION WITH PLATELET DERIVED PRODUCTS 

Strong evidence does not support biological augmentation of rotator cuff repair 
with platelet-derived products on improving patient reported outcomes; however, 
limited evidence supports the use of liquid platelet rich plasma in the context of 
decreasing re-tear rates. 

Strength of Recommendation: Strong  

SINGLE-ROW VS DOUBLE-ROW REPAIR 

Strong evidence does not support double row rotator cuff repair constructs on 
improving patient-reported outcomes compared to single row vertical mattress 
repair constructs. 

Strength of Recommendation: Strong  

SINGLE-ROW VS DOUBLE-ROW REPAIR RE-TEARS 

Strong evidence supports lower re-tear rates after double row repair compared to 
single row vertical mattress repair when evaluating for both partial and full 
thickness retears after primary repair; however, when evaluating the data for only 
full thickness retears, limited evidence does not support lower re-tear rates after 
double row primary repair. 

Strength of Recommendation: Strong  
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MARROW STIMULATION 

Limited evidence suggests that marrow stimulation at the time of rotator cuff repair 
does not improve patient-reported outcomes; however, this technique may decrease 
re-tear rates in patients with larger tear sizes. 

Strength of Recommendation: Limited  
 

DERMAL ALLOGRAFTS 

 Limited evidence supports the use of dermal allografts to augment the repair of 
large and massive rotator cuff tears to improve patient reported outcomes. 

Strength of Recommendation: Limited  

OPEN VS ARTHROSCOPIC REPAIR 

 Strong evidence supports no difference in long-term (> 1 year) patient-reported 
outcomes or cuff healing rates between open and arthroscopic repairs; however, 
arthroscopic-only technique is associated with better short-term improvement in 
post operative recovery of motion and decreased visual analog score (VAS) scores. 

Strength of Recommendation: Strong  

POSTOPERATIVE PAIN MANAGEMENT  

Moderate strength evidence supports the use of multimodal programs or non-opioid 
individual modalities to provide added benefit for postoperative pain management 
following rotator cuff repair. 

Strength of Recommendation: Moderate  
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SUMMARY OF CONSENSUS STATEMENTS 

There is no or conflicting supporting evidence. In the absence of reliable evidence, the systematic literature 
review development group is making a recommendation based on their clinical opinion. 

SUPERVISED EXERCISE VS UNSUPERVISED EXERCISE 

In the absence of reliable evidence, it is the opinion of the work group that 
supervised physical therapy is more appropriate than unsupervised home exercise 
for some patients following rotator cuff repair. 

Strength of Recommendation: Consensus  

MULTIPLE STEROID INJECTIONS FOR ROTATOR CUFF TEARS 

In the absence of reliable evidence, it is the opinion of the work group that multiple 
steroid injections may compromise the integrity of the rotator cuff, which may 
affect attempts at subsequent repair. 

PLATELET RICH PLASMA (PRP) INJECTION IN FULL-THICKNESS TEARS 

In the absence of reliable evidence, it is the consensus of the work group that we do 
not recommend the routine use of platelet rich plasma in the non-operative 
management of full-thickness rotator cuff tears. 

UNREPAIRABLE TEARS WITHOUT ARTHROPATHY (BIOLOGIC 
PROCEDURES) 

In the absence of reliable evidence, it is the opinion of the work group that physical 
therapy, biceps tenotomy/tenodesis, partial repair, tendon transfer, superior 
capsular reconstruction, arthroscopic debridement, or allograft augmentation (non-
porcine) can improve patient reported outcomes. 
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MASSIVE, UNREPAIRABLE ROTATOR CUFF TEAR (REVERSE 
ARTHROPLASTY) 

In the absence of reliable evidence, it is the opinion of the work group that in 
patients with massive, unrepairable rotator cuff tears and pseudoparalysis who have 
failed other treatments, reverse arthroplasty can improve patient reported 
outcomes. 

UNREPAIRABLE TEARS WITH ARTHROPATHY 

In the absence of reliable evidence, it is the opinion of the workgroup that after 
failure of conservative treatment, reverse shoulder arthroplasty for unrepairable 
tears with glenohumeral joint arthritis can improve patient reported outcomes. 
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THANKS


