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Purpose: Outcomes following arthroscopic rotator cuff repair in recreational athletes 
over 70 years old are not widely reported. The purpose of this study was to evaluate 
clinical outcomes following arthroscopic repair of full thickness rotator cuff tears in 
recreational athletes aged 70 years or older. 
 
Methods: IRB approval was obtained prior to initiation of this study. Data was collected 
prospectively and retrospectively reviewed. From December 2005 to August 2012, 
patients who were at least 70 years of age, described themselves as recreational athletes 
and who underwent a primary or revision arthroscopic repair of full-thickness 
supraspinatus tears by a single surgeon were identified from a surgical registry. 
Demographic, surgical data, and pre and postoperative clinical outcomes scores (ASES, 
SF-12 PCS, QuickDASH, SANE) were collected. Acromio-humeral distance and 
Goutallier classifications were recorded. Patient satisfaction (range,1-10,10=best) and 
reasons for activity modification were collected at final follow-up.   
 
Results: Forty nine shoulders (44 patients) were included. The mean age was 73 years 
(range,70-82 years). There were 33 men and 11 women (5 bilateral). The mean acromio-
humeral distance was 9.2 mm (range 3.0 –15.9 mm). All patients had Goutallier 
classifications of 0, 1, or 2. Mean follow-up was 3.6 years (range 2.0-6.9 years) in 43/49 
(88%) shoulders. No rotator cuff repairs were revised, however, 1 patient had surgical 
treatment for stiffness.  All postoperative outcomes measures demonstrated significant 
improvements when compared to their preoperative baselines. The mean ASES score was 
90.3 (range, 60-100), the mean SANE score was 85.1 (range, 29-100), the mean 
QuickDASH score was 11.3 (0-50) and the mean SF-12 PCS score was 51.6 (range, 38-
58) with a median patient satisfaction of 10 (range, 1-10).Patients who modified their 
recreational activities due to postoperative weakness were significantly less satisfied 
(p=.018). In this study, 24/31(77%) were able to return to their sport at a similar level of 
intensity. 
 
Conclusion:  Arthroscopic rotator cuff repair was highly effective at reducing pain, 
improving function and returning patients to sport in recreational athletes over 70 years 
of age. 
 



What is known about the subject:  Results of rotator cuff repair in elderly individuals 
has shown superior results to debridement. However, clinical outcomes in recreational 
athletes are presently unknown. 
 
What this study adds to the literature: Rotator cuff repair successfully restores 
function and alleviates pain in elderly recreational athletes in a population that is often 
treated nonoperatively.  
 
Level of Evidence: IV 
 
Introduction 
	
  
Rotator cuff tears are a common cause of shoulder dysfunction, especially in patients 
older than 70 years of age. The prevalence of full thickness rotator cuff tears increases 
with age, with a report indicating that they may occur in up to 22% of patients over 65 
years of age.4   Elderly individuals have shown an increasing desire to remain physically 
active. These high expectations often warrant surgical treatment of rotator cuff tears in 
this population after failure of nonoperative management. However, controversy exists 
regarding surgical indications as well as the optimal operative technique.  
 
Older individuals have a number of factors which work against obtaining good result 
after surgery. For example, patients over 60 are three times more likely to experience 
massive rotator cuff tears compared to younger patients.9 Bone quality also decreases 
with age and may complicate suture anchor fixation. Lamellar dissection and fatty 
infiltration are more common in elderly individuals.11 Healing may be impaired by poor 
blood supply as histologic examination of rotator cuff tendon tissue has shown decreased 
vascularity in older patients.2 Furthermore, comorbid conditions such as diabetes, 
rheumatoid arthritis, and renal disease are more prevalent in older individuals. All of the 
aforementioned factors can make rotator cuff repair more challenging and clinical 
outcomes less predictable.  
 

 
 
Rotator cuff repair has shown superior results when compared to debridement alone in 
patients over 70 years old.5 Historically, favorable clinical outcomes have been reported 



for open and mini-open rotator cuff repairs8,10,23 and more recently for arthroscopic 
repairs in the general elderly population.14,15,17,21 This study aims to determine clinical 
outcomes in recreational athletes 70 years of age or older.  
 
Materials and Methods 
 
Study Design  
Institutional Review Board approval was obtained prior to the initiation of this study. 
Between December 2005 and August 2012, all patients who had full thickness 
supraspinatus tears (with or without infraspinatus or subscapularis tendon involvement) 
repaired arthroscopically by the senior surgeon who were 70 years of age or older, and 
who described themselves as recreational athletes on an activity level scale of not an 
athlete, recreational athlete, collegiate athlete, or professional athlete were included in the 
study. Patients that refused to participate, died prior to time of final follow-up, had 
fractures, acromioclavicular joint injuries or those who underwent previous total shoulder 
arthroplasty were excluded (Figure 1).  
 
Data Collection 
All data were prospectively collected, stored in a registry, and retrospectively reviewed. 
These included demographic information (age, gender, dominant shoulder, affected 
shoulder), characteristics of injury (mechanism, duration of symptoms), occupation or 
retirement status, prior surgeries, treatment history, additional pathologies, adjuvant 
treatments and operative complications. Patient-centered outcomes scores were collected 
preoperatively and included American Shoulder and Elbow Surgeons’ (ASES) scores, 
Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) scores, Short-Form 12 
Physical Component Summary (SF-12 PCS) scores, and Single Assessment Numeric 
Evaluation (SANE) scores.  
 
Acromiohumeral distance measurements were made on anteroposterior radiographs and 
information regarding Goutallier classification of fatty infiltration was determined from 
sagittal plane magnetic resonance images (MRI).6 The same patient-centered outcomes 
scores collected preoperatively were also collected at a minimum of two years 
postoperatively. In addition, specific questions were asked regarding the level of pain 
associated with activities such as recreational athletics, work, and activities of daily living 
(ADLs). At the time of final follow-up, patients were also asked questions regarding 
satisfaction with surgical outcomes, degree of activity modification, and the need for 
additional surgeries. 
 
Surgical Technique  
All patients were medically cleared for surgical intervention. Operations were performed 
using general anesthesia with additional interscalene nerve blocks. The patients were 
positioned in the beach chair position. The operative extremity was placed in a pneumatic 
arm and the shoulder was prepped and draped using sterile technique. Diagnostic 
arthroscopy was performed and treatable intra-articular pathologies were addressed. After 
articular pathologies were addressed, an acromioplasty was performed creating a Bigliani 



type one acromion if indicated, particularly when subacromial spurs or impingement 
lesions were found.19  
 

    
 
Attention was then turned to the rotator cuff (Figures 2-3).  The rotator cuff footprint on 
the greater tuberosity was debrided to a bleeding surface preserving the cortical surface. 
Intra- and extra-articular releases were performed if the margins of the full thickness tear 
lacked adequate mobility. Thirty-four shoulders underwent repair using a linked 
arthroscopic double row which has been described elsewhere (SpeedBridge, Arthrex Inc. 
Naples, FL).19 Briefly, bioabsorbable anchors were inserted 1 mm lateral to the articular 
margin. Once the anchors were placed, a shuttling device was used to shuttle the suture 
limbs through the rotator cuff tendon lateral to the musculotendinous junction. The two 
lateral anchors were placed 5-10 mm lateral to the lateral edge of the greater tuberosity. 
The anterolateral anchor was placed first with care being taken to properly tension the 
suture limbs from the medial row prior to fixation. The posterolateral anchor was secured 



in a similar fashion. Although this technique typically utilizes 4 knotless suture anchors, 
the number of anchors may vary according to tear size, configuration and mobility. Eight 
shoulders were repaired with a standard double row construct (SutureBridge, Arthrex Inc. 
Naples, FL). Seven patients underwent repair of the rotator cuff using a standard single 
row repair. Five of the seven (71%) single row repairs were performed for massive 
rotator cuff tears.  
 
Forty-three shoulders had significant pathology of the long head of the biceps. In these 
cases, the long head of the biceps tendon was released arthroscopically. Thirty six of the 
43 shoulders with biceps pathology underwent a subpectoral biceps tenodesis. A 2.5-cm 
incision was created in the axillary crease and sharply taken down to the fascia of the 
short head of the biceps. The fascia between the pectoralis major and the short head of 
the biceps was incised and the long head of the biceps was identified, extracted, and 
whipstitched. A hole was drilled in the bicipital groove and the biceps tendon was 
secured using a PEEK tenodesis screw, typically 7 x10 mm or 8 x 12mm (Arthrex Inc. 
Naples, FL). Three tenodesis were performed arthroscopically and 4 biceps tendons were 
treated with tenotomy only. 
 
Postoperatively, all shoulders were immediately immobilized in a sling. Patients were 
allowed early pendulum and passive range of motion exercises, with full passive range of 
motion starting immediately. Active and active assisted motion was begun 4-6 weeks 
after surgery, and strengthening was delayed until at least 6 to 8 weeks after surgery. Full, 
unrestricted activities were typically permitted between 12 and 16 weeks postoperatively 
according to patient tolerance and kinematic progress.  
 
Statistical analysis 
Statistical analyses were performed using SPSS version 11.0 (SPSS, Chicago IL).  
Univariate analyses were performed using an independent t-test for normally distributed 
variables. Mann-Whitney or Kruskal-Wallis tests were performed for data that were not 
normally distributed. Bivariates were analyzed with a chi-square test. The paired student 
t-test or Wilcoxon Signed Ranks test were used to detect differences between pre- and 
postoperative outcomes scores. P-values of <0.05 indicated statistical significance.   
  
Results 
Forty-nine shoulders (44 patients) underwent arthroscopic rotator cuff repair and were 
included in the study. The mean age of the patient cohort at the time of surgery was 73 
years (range, 70-82 years, standard deviation, 3.2). There were 33 males and 11 females. 
Five patients underwent bilateral surgery. Primary recreational activities are summarized 
in table 1. The average time of onset of symptoms to surgery was 1.1 years (range, 1 day 
- 13.3 years). Four shoulders (8%) underwent revision of a prior rotator cuff repair.  
 



 
 
Twelve injuries (24%) were the result of significant trauma. Twenty four patients had a 
Goutallier classification of fatty infiltration of grade 0, 21 had grade 1, and 4 had grade 2.  
Two patients (5%) had diabetes mellitus and 6 patients (14%) were active smokers.  
Twenty-two shoulders (45%) had full thickness tears of the supraspinatus and 
infraspinatus, 6 shoulders (12%) had full thickness tears of the supraspinatus and 
subscapularis, and one shoulder (2%) had full thickness tears of the supraspinatus, 
infraspinatus, and subscapularis.7 Biceps pathology was noted and treated with a 
tenodesis or tenotomy in 43/49 shoulders (88%). Previous rupture of the long head of the 
biceps tendon occurred in 2 of the remaining 6 shoulders. Thirty-seven shoulders (76%) 
had labral pathology in addition to the rotator cuff tears. Twelve shoulders (25%) had 
osteoarthritis with Outerbridge criteria of 3 or 4. Two shoulders (4%) received 
microfracture treatment. Forty two shoulders (86%) underwent double row rotator cuff 
repair and 7 (14%) shoulders had a single row repair. No patients went on to receive a 
revision rotator cuff repair. One patient underwent surgical treatment for stiffness within 
4 months from initial surgery. 
 
Minimum two-year follow up data were collected for 43/49 shoulders (88%). The mean 
follow-up was 3.6 years (range, 2.0 - 7.9 years). All outcomes scores significantly 
improved when compared to preoperative values (Table 2). Mean postoperative ASES 
scores were 90.3. Satisfaction with outcomes of surgery at the time of final follow up was 
high, with a median of 10/10 (range, 1-10). However, for the 39 patients who responded, 
12 (31%) had a satisfaction score of 6 or lower. Patients who required postoperative 
activity modification as a result of weakness were less satisfied with their outcomes (6 vs 
10; p=0.018). Patients who had to modify activities because of weakness were more 
likely to have full thickness tears of both the supraspinatus and infraspinatus versus 
supraspinatus only (36% vs 5%; p=0.028).  
 
There was significant improvement in the impact of pain affecting ADLs (p<0.001), 
recreational sporting activities (p<0.001), and sleep (p<0.001) (Table 3). Patients also 
showed improvement in painless reasonably strong activities (p<0.001), with 24/35 
patients (69%) reporting pain free reasonably strong use of their arm for overhead 
activities. Of the 31 patients who responded, 24 (77%) were able to return to sporting 
levels at or near their pre-injury level. No other surgical or demographic variables were 
significantly associated with outcomes scores or patient satisfaction.  
  
Discussion 



In this study, arthroscopic rotator cuff repair in self-described recreational athletes aged 
70 years or older resulted in decreased pain, improved function, and a high rate of return 
to recreational activities with a median satisfaction of 10/10. The mean ASES score, a 
validated method to measure rotator cuff function,12  was 90.3 and is comparable to age-
matched individuals with normal shoulder function.1,18 Significant improvements in the 
impact of pain affecting ADLs (p<0.001), recreational sporting activities (p<0.001), and 
sleep (p<0.001) were also demonstrated. 88% of patients in the cohort (43/48) had 
pathology of the long head of the biceps tendon. 
 
Patients over the age of 70 with rotator cuff pathology are increasingly expressing a 
desire to remain physically active, both with sport and occupation.  However, elderly 
individuals with rotator cuff tears sometimes present with various biologic challenges as 
previously noted. Given these obstacles, many patients over the age of 70 with rotator 
cuff tears have been treated non-operatively or with simple debridement procedures.21 
Although shoulder debridement procedures frequently improve pain for a short period of 
time, it has been shown that many patients are disappointed by their inability to regain 
shoulder function.8  

 
Disappointment in the inability to regain shoulder function is likely to be more 
pronounced in active elderly individuals, particularly in self-described recreational 
athletes. As such, in recent years, improvements in minimally invasive arthroscopic 
surgical techniques combined with patients’ high functional demands have led surgeons 
to attempt arthroscopic rotator cuff repair in active patients over the age of 70 years who 
wish to regain shoulder function. Thus far, arthroscopic repair of rotator cuff tears in this 
population appears to be superior than debridement.21 

 
Other investigators have reported outcomes of arthroscopic rotator cuff repair in the 
general elderly population. Verma and colleagues in a retrospective review of 44 patients 
over the age of 70 who underwent arthroscopic rotator cuff repair noted significant 
improvement in ASES score, Simple Shoulder Test score, Visual Analog Pain Score, and 
forward elevation after a mean follow-up period of 36 months.21 In that report, mean 
ASES score improved from 45.8 to 87.5 at final follow-up, a comparable improvement in 
score as noted in our study.  Similarly, Robinson et al, in a review of 68 patients over the 
age of 70 who underwent arthroscopic rotator cuff repair noted that the Constant-Murley 
score significantly increased after surgery and that males had improved functional scores 
at one year post-operatively.17 Interestingly, the authors also noted that rotator cuff re-
tears were detected in 32% of patients at one year postoperatively on follow-up 
ultrasound. Most of these re-tears occurred in patients who had massive (>5 cm) rotator 
cuff tears.17  
 
Similarly, Rhee et al compared clinical and radiographic outcomes of 191 patients aged 
60-69 years who underwent open rotator cuff repair with 47 patients over 70 years of age 
who underwent the same procedure.16 The authors noted that mean Visual Analog Scores, 
UCLA shoulder scores and Constant-Murley scores improved significantly in both 
groups with no significant difference between the two groups.16 Additionally, there was 
no significant difference in the re-tear rate of 39.8% for patients in their 60s and 51.1% 



for patients in their 70s on follow-up MRI. Although open rotator cuff repair results in 
more deltoid morbidity than arthroscopic rotator cuff repair, others have also noted 
comparable findings. 
 

 
  
The current study isolated the outcomes of arthroscopic rotator cuff repair in an elderly 
recreationally athletic population with a high follow-up rate of 88%. Previous reports on 
rotator cuff repair in the elderly have described improved outcomes but have not limited 
their analysis to athletic individuals.15,23  It is plausible that the high postoperative 
outcome scores observed in this cohort may be attributed to participation in recreational 
sporting activities that likely resulted in improved bone and tendon quality within the 
shoulder relative to elderly individuals who are not athletic. This theory is corroborated 
by Deranlot and colleagues who noted that the best outcomes of arthroscopic rotator cuff 
repair in the elderly occur in individuals who remain very active.3 However, the bone 
quality of the recreational athletes included in this study was likely diminished relative to 
elderly recreational athletes without rotator cuff tears as the detached rotator cuff tendon 
does not provide stimulus for bone remodeling.22 It is possible that a high degree of 
preoperative athletic function in this cohort resulted in elevated post-operative functional 
expectations on the part of the patient with regard to return to sports. 
 
It should be noted that although satisfaction with surgical outcomes at the time of final 
follow up was high, 12 out of 39 patients (31%) had a satisfaction score of 6 or lower. 
Patients who modified their activities following surgery due to persistent weakness were 
significantly less satisfied with their outcomes (6 vs 10; p=0.018). Furthermore, these 
patients were more likely to have larger tears of the rotator cuff (p=0.028).  
The most noteworthy limitation in this investigation is the lack of postoperative imaging. 
This did not allow for stratification of outcomes based on repair integrity at a minimum 
of two years postoperatively nor did it allow for assessment of change in Goutallier grade 
postoperatively.  In addition, two different rotator cuff repair constructs were used. 



Although 42 shoulders had their rotator cuff repaired with a double row technique, 7 
shoulders were repaired with a single row construct. A recent meta-analysis did not find a 
difference in clinical outcomes measures between patients who received a single row 
repair and those who received a double row repair, although the authors did note a lower 
re-tear rate in patients who had a double row repair.13 It is plausible that the favorable 
biomechanics and decreased re-tear rate of the double row repair improved clinical 
outcomes in those patients.13,20  However, the present study is underpowered to compare 
outcomes between single row and double row repairs. The senior author’s preference is 
for double row linked anatomic repair when the tear is greater than 1 cm and there is 
sufficient tendon quality.   
 
Conclusion: 
Arthroscopic rotator cuff repair was highly effective at reducing pain, improving function 
and returning patients to sport in high demand elderly individuals over 70 years of age. 
  
References: 
1. Ames JB, Horan MP, Van der Meijden OA, Leake MJ, Millett PJ. Association 
between acromial index and outcomes following arthroscopic repair of full-thickness 
rotator cuff tears. J Bone Joint Surg Am 2012;94(20):1862-1869. 
2. Brewer BJ. Aging of the rotator cuff. Am J Sports Med 1979;7:102-110. 
3. Deranlot J, Flurin PH, Hardy P, Klouche S, French Arthroscopy Society. A new 
instrument to measure the activity profile of elderly shoulder pathology: The senior 
shoulder activity score (SSA score). Orthop Traumatol Surg Res 2013;99(suppl 8):S367-
70. 
4. Fehringer EV, Sun J, VanOeveren LS, Keller BK, Matsen FA 3rd. Full-thickness 
rotator cuff tear prevalence and correlation with function and co-morbidities in patients 
sixty-five years and older. J Shoulder Elbow Surg 2008;17(6):881-885. 
5. Flurin PH, Hardy P, Abadie P et al. Rotator cuff tears after 70 years of age: a 
prospective, randomized, comparative study between decompression and arthroscopic 
repair in 154 patients. Orthop Traumatol Surg Res 2013;99(Suppl 8):S371-378. 
6. Fuchs B, Weishaupt D, Zanetti M, Hodler J, Gerber C. Fatty degeneration of the 
muscles of the rotator cuff: assessment by computed tomography versus magnetic 
resonance imaging. J Shoulder Elbow Surg 1999;8(6)599-605. 
7. Gerber C, Fuchs B, Hodler J. The results of repair of massive tears of the rotator 
cuff. J Bone Joint Surg Am 2000;82(4):505-515. 
8. Grondel RJ, Savoie FH III, Field LD. Rotator cuff repairs in patients 62 years of 
age or older. J Shoulder Elbow Surg 2001;10(2):97-99. 
9. Gumina S, Carbone S, Campagna V, Candela V, Sacchetti FM, Giannicola G. The 
impact of aging on rotator cuff tear size. Musculoskelet Surg 2013;97(suppl 1):S69-S72. 
10. Hattrup SJ. Rotator cuff repair. Relevance of patient age. J Shoulder Elbow Surg 
1995;4(2):95-100. 
11. Kany J, Flurin PH, Richardi G, Hardy P; French Arthroscopy Society. Rotator 
cuff tear imaging in patients over 70 years: specific MRI findings? Orthop Traumatol 
Surg Res	
  2013;99 (suppl 8):S385-390.  
12. Kocher MS, Horan MP, Briggs KK, Richardson TR, O’Holleran JO, Hawkins RJ. 
Reliability, validity, and responsiveness of the American shoulder and elbow surgeons 



subjective shoulder scale in patients with shoulder instability, rotator cuff disease, and 
glenohumeral arthritis. J Bone Joint Surg Am 2005;87(9):2006-2011.  
13. Millett PJ, Warth RJ, Dornan GJ, Lee JT, Spiegl UJ. Clinical and structural 
outcomes after arthroscopic single-row versus double-row rotator cuff repair: a 
systematic review and meta-analysis of level 1 randomized clinical trials. J Shoulder 
Elbow Surg 2014;23(4):586-597.  
14. Osti L, Rocco P, Del Buono A, Denaro V, Maffuli N. Comparison of arthroscopic 
rotator cuff repair in healthy patients over and under 65 years of age. Knee Surg Sports 
Traumatol Arthrosc 2010;18:1700-1706. 
15. Rebuzzi E, Coletti N, Schiavetti S, Guisto F. Arthroscopic rotator cuff repair in 
patients older than 60 years. Arthroscopy 2005;21:48-54. 
16. Rhee YG, Cho NS, Yoo JH. Clinical outcome and repair integrity after rotator 
cuff repair in patients older than 70 versus patients younger than 70 years. Arthroscopy 
2014;30:546-554. 
17. Robinson PM, Wilson J, Dalal S, Parker RA, Norburn P, Roy BR. Rotator cuff 
repair in patients over 70 years of age: early outcomes and risk factors associated with re-
tear. Bone Joint J 2013;95:199-205. 
18. Sallay PI, ReedL. The measurement of normative American Shoulder and Elbow 
Surgeons scores. J Shoulder Elbow Surg 2003;12:622-627. 
19. Vaishnav S, Millett PJ. Arthroscopic rotator cuff repair: scientific rationale, 
surgical technique, and early clinical and functional results of a knotless self-reinforcing 
double-row rotator cuff repair system. J Shoulder Elbow Surg 2010;19(2 Suppl):88-90. 
20. Van der Meijden OA, Wijdicks CA, Gaskill TR, Jansson KS, Millett PJ. 
Biomechanical analysis of two-tendon posterosuperior rotator cuff tear repairs: extended 
linked repairs and augmented repairs. Arthrosocopy 2013;29(1):37-45.  
21. Verma NN, Bhatia S, Baker III CL, Cole BJ, Boniquit N, Nicholson GP, Romeo 
AA. Outcomes of arthroscopic rotator cuff repair in patients aged 70 years or older. 
Arthroscopy 2010;26:1273-1280. 
22. Waldorff EI, Lindner J, Kijek TG, Downie BK, Hughes RE, Carpenter JE, Miller 
BS. Bone density of the greater tuberosity is decreased in rotator cuff disease with and 
without full-thickness tears. J Shoulder Elbow Surg 2011;20(6):904-908.  
23. Worland RL, Arredondo J, Angles F, Lopez-Jimenez F. Repair of massive rotator 
cuff tears in patients older than 70 years. J Shoulder Elbow Surg 1999;8:26-30. 


