Rotator Cuff Tears:  A Clinical Perspective Based on Levels of Evidence in Peer Review Literature


LEVEL I:

· Burks RT, Crim J, Brown N, Fink B, Greis PE. A prospective randomized clinical trial comparing arthroscopic single- and double-row rotator cuff repair: magnetic resonance imaging and early clinical evaluation. Am J Sports Med. 2009 Apr;37(4):674-82.
CONCLUSION:  No clinical or MRI differences were seen between patients repaired with a SR or DR technique.  Patients were followed with clinical measures (UCLA, Constant, WORC, SANE, ASES, as well as range of motion, internal rotation strength, and external rotation strength). Magnetic resonance imaging (MRI) studies were performed on each shoulder preoperatively, 6 weeks, 3 months, and 1 year after repair.

· Grasso A, Milano G, Salvatore M, Falcone G, Deriu L, Fabbriciani C. Single-row versus double-row arthroscopic rotator cuff repair: a prospective randomized clinical study. Arthroscopy. 2009 Jan;25(1):4-12.
CONCLUSION: At short-term follow-up, arthroscopic rotator cuff repair with the double-row technique showed no significant difference in clinical outcome compared with single-row repair.
· Henn RF 3rd, Kang L, Tashjian RZ, Green A. Patients with workers' compensation claims have worse outcomes after rotator cuff repair. J Bone Joint Surg Am. 2008 Oct;90(10):2105-13.
CONCLUSION: Patients with Workers' Compensation claims report worse outcomes, even after controlling for confounding factors. The present study provides further evidence that the existence of a Workers' Compensation claim portends a less robust outcome following rotator cuff repair.

LEVEL II:
· Ko SH, Lee CC, Friedman D, Park KB, Warner JJ. Arthroscopic single-row supraspinatus tendon repair with a modified mattress locking stitch: a prospective, randomized controlled comparison with a simple stitch. Arthroscopy. 2008 Sep;24(9):1005-12.
CONCLUSION: Arthroscopic repair of medium-sized (1.5- to 3-cm) full-thickness rotator cuff tears by use of an MMLS improves patient satisfaction rates and radiographic repair integrity in comparison to simple stitch repair.

LEVEL III:
· Baumgarten KM, Gerlach D, Galatz LM, Teefey SA, Middleton WD, Ditsios K, Yamaguchi K. Cigarette Smoking Increases the Risk for Rotator Cuff Tears. Clin Orthop Relat Res. 2009 Mar 13.

CONCLUSION: We observed a dose-dependent and time-dependent relationship between smoking and rotator cuff tears. We observed a strong association between smoking and rotator cuff disease. This may indicate smoking is an important risk factor for the development of rotator cuff tears.
· Millar NL, Wu X, Tantau R, Silverstone E, Murrell GA. Open versus two forms of arthroscopic rotator cuff repair.  Clin Orthop Relat Res. 2009 Apr;467(4):966-78. 
CONCLUSION: Clinical outcomes were similar with the exception that the arthroscopic groups had, on average, 20% better American Shoulder and Elbow Surgeons scores than the open group at 6 months and 2 years. Re-tear correlated with tear size and operation time and occurred more frequently after open repair (39%) than after arthroscopic knotted (25%) and arthroscopic knotless (16%) repair.
· Yamamoto A, Takagishi K, Osawa T, Yanagawa T, Nakajima D, Shitara H, Kobayashi T.  Prevalence and risk factors of a rotator cuff tear in the general population. J Shoulder Elbow Surg. 2009 Jun 18.  
CONCLUSION: 20.7% of 1,366 shoulders had full-thickness rotator cuff tears in the general population. The risk factors for rotator cuff tear included a history of trauma, dominant arm, and age.
LEVEL IV:
· Burkhart SS, Barth JR, Richards DP, Zlatkin MB, Larsen M. Arthroscopic repair of massive rotator cuff tears with stage 3 and 4 fatty degeneration.  Arthroscopy. 2007 Apr;23(4):347-54.
CONCLUSION: Arthroscopic rotator cuff repair in patients with grade 3 or 4 fatty degeneration (> or =50%) can provide significant functional improvement. Those with 50% to 75% fatty degeneration showed a much greater degree of improvement (with all 17 cases exhibiting beneficial postoperative increases in their UCLA scores ranging from 12 to 26 points) than those with >75% fatty degeneration (with only 2 of 5 cases showing an increase of 10 or more points in their UCLA scores). However, clinical improvement was observed in 86.4% of cases that would have been classified as likely to fail by the Goutallier criteria.

· Huberty DP, Schoolfield JD, Brady PC, Vadala AP, Arrigoni P, Burkhart SS.  Incidence and treatment of postoperative stiffness following arthroscopic rotator cuff repair.  Arthroscopy. 2009 Aug;25(8):880-90.

CONCLUSION: In a series of 489 consecutive arthroscopic rotator cuff repairs, we found that 24 patients (4.9%) developed postoperative stiffness. Risk factors for postoperative stiffness were calcific tendinitis, adhesive capsulitis, single-tendon cuff repair, PASTA repair, being under 50 years of age, and having Workers' Compensation insurance. Twenty-three of 24 patients (95.8%) showed complete healing of the rotator cuff. Arthroscopic release resulted in normal motion in all cases. 

· Melis B, Nemoz C, Walch G.  Muscle fatty infiltration in rotator cuff tears: descriptive analysis of 1688 cases.  Orthop Traumatol Surg Res. 2009 Sep;95(5):319-24.

CONCLUSION: The more extensive the lesion, the longer the time following rupture, and the older the patient is, the more severe the FI is. The objective of surgery is to intervene before intermediate FI sets in, which means irreversible functional loss.
LEVEL V:  

· Beaudreuil J, Nizard R, Thomas T, Peyre M, Liotard JP, Boileau P, Marc T, Dromard C, Steyer E, Bardin T, Orcel P, Walch G. Contribution of clinical tests to the diagnosis of rotator cuff disease: a systematic literature review. Joint Bone Spine. 2009 Jan;76(1):15-9. 
CONCLUSION: Data on the diagnostic performance of clinical tests for rotator cuff tendon disease are fragmentary. However objective data exist to support the usefulness of some of these tests. Further studies are needed.
· Brownlow HC, Smith C, Corner T, Neen D, Pennington R.  Pain and stiffness in partial-thickness rotator cuff tears.  Am J Orthop. 2009 Jul;38(7):338-40.
· Deutsch A, Kroll DG, Hasapes J, Staewen RS, Pham C, Tait C. Repair integrity and clinical outcome after arthroscopic rotator cuff repair using single-row anchor fixation: a prospective study of single-tendon and two-tendon tears. J Shoulder Elbow Surg. 2008 Nov-Dec;17(6):845-52.

CONCLUSION:  Arthroscopic rotator cuff repair using single-row anchor fixation resulted in significant improvements in clinical outcome and reliable repair integrity for both single-tendon and 2-tendon tears.  

· Kamath G, Galatz LM, Keener JD, Teefey S, Middleton W, Yamaguchi K. Tendon integrity and functional outcome after arthroscopic repair of high-grade partial-thickness supraspinatus tears. J Bone Joint Surg Am. 2009 May;91(5):1055-62.

CONCLUSION: Arthroscopic repair of high-grade partial-thickness rotator cuff tears results in a high rate of tendon healing. Patient age is an important factor in tendon healing.

· Keener JD, Wei AS, Kim HM, Steger-May K, Yamaguchi K.  Proximal humeral migration in shoulders with symptomatic and asymptomatic rotator cuff tears.  J Bone Joint Surg Am. 2009 Jun;91(6):1405-13.

CONCLUSION: Proximal humeral migration correlates with rotator cuff tear size. Tears extending into the infraspinatus tendon are associated with greater humeral migration than is seen with isolated supraspinatus tears. Humeral migration resulting from symptomatic rotator cuff tears is greater than that resulting from asymptomatic tears. Additionally, there is a critical size for tendon tears resulting in humeral migration in painful shoulders. Although both pain and tear size influence glenohumeral kinematics in symptomatic shoulders, only tear size is an independent predictor of humeral migration.
· Kelly AM, Fessell D. Ultrasound compared with magnetic resonance imaging for the diagnosis of rotator cuff tears: a critically appraised topic. Semin Roentgenol. 2009 Jul;44(3):196-200. 

· Kim HM, Teefey SA, Zelig A, Galatz LM, Keener JD, Yamaguchi K. Shoulder strength in asymptomatic individuals with intact compared with torn rotator cuffs.  J Bone Joint Surg Am. 2009 Feb;91(2):289-96.

CONCLUSION: There is a high prevalence of rotator cuff tears in elderly asymptomatic individuals. Asymptomatic shoulders with a large-to-massive full-thickness rotator cuff tear have significantly decreased abduction strength. When there is a substantial decrease in abduction strength in relation to external rotation strength, the presence of an asymptomatic full-thickness tear should be suspected in that shoulder.

· Maman E, Harris C, White L, Tomlinson G, Shashank M, Boynton E.  Outcome of nonoperative treatment of symptomatic rotator cuff tears monitored by magnetic resonance imaging.  J Bone Joint Surg Am. 2009 Aug;91(8):1898-906.

CONCLUSION: Factors that are associated with progression of a rotator cuff tear are an age of more than sixty years, a full-thickness tear, and fatty infiltration of the rotator cuff muscle(s). In the long-term follow-up of nonoperatively treated rotator cuff tears, magnetic resonance imaging can be used to monitor rotator cuff changes and guide patient management.
· Moosmayer S, Smith HJ, Tariq R, Larmo A. Prevalence and characteristics of asymptomatic tears of the rotator cuff: an ultrasonographic and clinical study. J Bone Joint Surg Br. 2009 Feb;91(2):196-200.
CONCLUSION:  The prevalence increased with age as follows: 50 to 59 years, 2.1%; 60 to 69 years, 5.7%; and 70 to 79 years, 15%. The mean size of the tear was less than 3 cm and tear localisation was limited to the supraspinatus tendon in most cases (78%). The strength of flexion was reduced significantly in the group with tears (p = 0.01). Asymptomatic tears of the rotator cuff should be regarded as part of the normal ageing process in the elderly but may be less common than hitherto believed.
· Nové-Josserand L, Costa P, Liotard JP, Safar JF, Walch G, Zilber S. Results of latissimus dorsi tendon transfer for irreparable cuff tears. Orthop Traumatol Surg Res. 2009 Apr;95(2):108-13.

CONCLUSION NEEDED
· Nho SJ, Adler RS, Tomlinson DP, Allen AA, Cordasco FA, Warren RF, Altchek DW, Macgillivray JD.  Arthroscopic Rotator Cuff Repair: Prospective Evaluation With Sequential Ultrasonography.  Am J Sports Med. 2009 Jun 16.

CONCLUSION: All intact rotator cuff tendons at 1 year remained intact at 2 years. A small group of patients with postoperative imaging did not appear healed by ultrasound at 1 year but did so at 2 years. Patients demonstrated improvement in American Shoulder and Elbow Surgeons shoulder scores, range of motion, and strength, regardless of tendon healing status on ultrasound.
· Yamaguchi K, Ditsios K, Middleton WD, Hildebolt CF, Galatz LM, Teefey SA. The demographic and morphological features of rotator cuff disease. A comparison of asymptomatic and symptomatic shoulders. J Bone Joint Surg Am. 2006 Aug;88(8):1699-704.

CONCLUSION:  The average size of a symptomatic tear was 30% greater than that of an asymptomatic tear. Overall, patients who presented with a full-thickness symptomatic tear had a 35.5% prevalence of a full-thickness tear on the contralateral side. There is a high correlation between the onset of rotator cuff tears (either partial or full thickness) and increasing age. Bilateral rotator cuff disease, either symptomatic or asymptomatic, is common in patients who present with unilateral symptomatic disease. As the size of a tear appears to be an important factor in the development of symptoms, we recommend surveillance at yearly intervals for patients with known rotator cuff tears that are treated nonoperatively.

· Zumstein MA, Jost B, Hempel J, Hodler J, Gerber C. The clinical and structural long-term results of open repair of massive tears of the rotator cuff. J Bone Joint Surg Am. 2008 Nov;90(11):2423-31.
CONCLUSION: Open repair of massive rotator cuff tears yielded clinically durable, excellent results with high patient satisfaction at a mean of almost ten years postoperatively. Conversely, fatty muscle infiltration of the supraspinatus and infraspinatus progressed, and the retear size increased over time. The preoperative integrity of the tendon appeared to be protective against muscle deterioration. A wide lateral extension of the acromion was identified as a previously unknown risk factor for retearing.
· Warner, J.J.P. and Parsons, I.M. III,: “Latissimus Dorsi Tendon Transfer: A comparative analysis of primary and salvage reconstruction of massive, irreparable rotator cuff tears” J Shoulder Elbow Surg. 10:514-521, 2001.
CONCLUSION: 75% of patients derive a subjective benefit from this surgery and revision surgery is less successful than primary surgery. Retears of tendon transfers occur in more than 10%
· Warner, J.J.P., Higgins, L., Parsons, I.M. III, Dowdy, P.: “Diagnosis and treatment of anterosuperior rotator cuff tears”. J Shoulder Elbow Surg 10:37-46, 2001
CONCLUSIONS: Anteriorsuperior rotator cuff tears are different than the more common configuration of posterosuperior rotator cuff tears. The hallmark of  these tears is involvement of the subscapularis tendon. Chronic subscapularis tendon tears have a poor prognosis.

· Warner, J.J.P.: “Management of Massive Rotator Cuff Tears: Options for Tendon transfer for reconstruction”. J Bone Joint Surgery. 82A:878-887, 2000.
· Ariane Gerber, Philippe Clavert, Peter Millett, Thomas Holovacs, Jon JP Warner “Split Pectoralis Major and Teres Major Tendon Transfers for Reconstruction of Irreparable Tears of the Subscapularis” Techniques in Shoulder & Elbow Surgery 5(1):5-12, 2004
· Elhassan B, Endres NK, Higgins LD, Warner JJ.: Massive irreparable tendon tears of the rotator cuff: salvage options. Instr Course Lect. 2008;57:153-66. Review.
CONCLUSIONS: Concise and detailed review of treatment options for massive rotator cuff tears including irreparable tendon tears.

· Jost B, Zumstein M, Pfirrmann CW, Gerber C: Long-term outcome after structural failure of rotator cuff repairs.. J Bone Joint Surg Am. 2006 Mar;88(3):472-9.
CONCLUSIONS: Some patients remain satisfied even when they have a retear of a rotator cuff tendon repair; and some tendon retears eventually heal based on MRI follow-up.
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