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Background: Rotator cuff injuries are common, and morbidity increases with age. The asymptomatic full-thickness tear rate is 40% in the over 75-year-old population.

Purpose: This study aimed to systematically review the literature on the outcomes of rotator cuff repair among >75 years old patients.

Study design: Systematic review.

Methods: A systematic review of the literature was performed following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. A literature search was performed in the electronic databases of PubMed, Medline, Embase, and The Cochrane Library. Studies in English evaluating repair of full-thickness rotator cuff tears in patients aged >75 years were included.

Results: Six studies were reviewed, including 311 patients (313 shoulders) treated with arthroscopic and/or open rotator cuff repair. Sixty-one patients were lost to follow-up, leaving 252 shoulders with outcome data. Patients in this age group demonstrated a significant improvement in the clinical and functional scores after rotator cuff repair, with a high satisfaction rate. The mean American Shoulder and Elbow Surgeons scores improved from 43.8 (range, 42.0–45.5) preoperatively to 85.3 (range, 84.0 to 86.5) postoperatively, and the mean Constant scores improved from 45.4 (range, 34.7–55.5) to 78.6 (range, 67.0–91.6). Pain, evaluated in all studies by the visual analog scale for pain, showed a significant improvement at the last follow-up compared with the mean preoperative score. Furthermore, range of motion and return to daily activities and sports gained marked improvements.

Conclusion: Rotator cuff repair in patients aged >75 years could achieve high clinical success rates with good outcomes and pain relief. Although patients in this age group are at a high risk of retear, rotator cuff repair may offer a good option with significant functional and clinical improvement.
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Introduction

Rotator cuff injuries are common, and morbidity increases with age. The rate of asymptomatic full-thickness tears is 40% in the over 75-year-old population (1, 2). Elderly patients often present various risk factors, including decreased bone quality, poor blood supply, and an increased rate of medical comorbidities. These work against the treatment of rotator cuff injuries (3, 4). Furthermore, the factors affecting tendon healing are the size and extent of the tear, presence of fatty infiltration in the rotator cuff muscle, delamination, smoking, and the rehabilitation protocol (2, 4–8). All these factors may preclude rotator cuff repair (RCR) and could make clinical outcomes less predictable.

Older individuals have a strong desire to maintain a physically active lifestyle and expect an early return to sport and occupational activities (9). These expectations typically warrant surgical management of rotator cuff tears in this population once nonoperative treatments have failed (10). Despite significant advances in arthroscopic RCR over the past 20 years, retear rates remain unacceptably high. Several studies have documented better postoperative functional gain and structural healing of the rotator cuff. Achieving good tendon healing could reasonably be considered one of the primary objectives of the surgery (11–16). Due to the large number of comorbidities observed in the elderly population and the complications and high rates of recurrent tears seen after RCR surgeries, experts have debated whether surgery was an effective treatment for rotator cuff lesions in this population. The management of rotator cuff injuries has been well studied in other age groups; however, little investigation data and no treatment guidelines are available for the over 75-year-old population.

Based on several small case series reporting successful clinical outcomes in patients older than 75 years after repair surgery (11–16), this systematic review aimed to pool these findings and evaluate the clinical outcomes of RCR in patients aged ≥75 years. In doing so, we aim to found that whether surgical treatment was beneficial for structural tendon healing with good clinical outcomes following rotator cuff injuries in this advanced age group, making it the preferred treatment option.



Methods

This systematic review was performed following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement guidelines (17).


Literature search strategy

Using the Cochrane Collaboration guidelines, a comprehensive search strategy was developed for the following scientific electronic databases: PubMed, and the Cochrane Library. the final search date was 31st October 2022. We used the key search terms “shoulder,” “rotator cuff,” and “repair” associated with “over” or “older,” and “75 years” to identify all related studies. The search was limited to the English language. Firstly, two independent observers were used to conduct preliminary screening of titles and abstracts, and then the full text of the selected papers was reviewed.



Evaluation of the study quality

The methodological quality of the studies was evaluated by each author independently with the 10-item Coleman Methodology Score (CMS) (18). The CMS criteria rank articles, based on total scores, as excellent (85–100), good (70–84), fair (55–69), and poor (< 55).



Selection criteria

We included articles reporting outcomes following arthroscopic and/or open repair of all kinds of rotator cuff tear including in patients older than 75 years. The articles had to report the outcomes of interest, including operation type, rehabilitation protocol, mean follow-up time, patient-reported outcome measures, and postoperative complications. We excluded conference abstracts, surgical techniques, reviews, clinical commentaries, and papers that were not peer-reviewed or were not written in English. No restriction was placed on sex, time since surgery, recruitment method, or rehabilitation protocol. Two reviewers independently applied the selection criteria for eligibility to articles identified during the databases search by reviewing the titles and abstract. When it was unclear whether a study was suitable for inclusion after such a review, the full text was assessed and cross-checked for eligibility. Disagreements between the reviewers were resolved by consensus, consulting a third reviewer when consensus could not be reached.



Data extraction and synthesis

Two independent reviewers extracted the data from the included studies. Study characteristics, type of operation, clinical and radiographic follow-up intervals, patient demographics, tear size, complications, and clinical and radiographic outcomes, were extracted and documented. Retears were noted if reported based on postoperative imaging or clinical presentation following the index operation. The various clinical outcome measures included were SF-12P/M (Short Form Health Survey physical/mental components), VAS (visual analog scale), ASES (American Shoulder and Elbow Surgeons), Katz ADL (Katz Index of Independence in Activities of Daily Living), FIM motor (Functional Independence Measure motor), UCLA (University of California, Los Angeles), CS (Constant Score), SSV (Subjective Shoulder Value), SST (Simple Shoulder Test), and SANE (Single Assessment Numerical Evaluation). Subsequently, the characteristics and results of all eligible studies were synthesized. The outcomes presented inconsistent characteristics across articles, and the results were presented in a narrative description.




Results


Study selection

We initially identified 180 articles for evaluation based on the search strategy mentioned above. We excluded 158 ineligible and duplicated studies, leaving 22 articles for full-text review. Ten were excluded because they were review articles. Through a comprehensive review of the remaining articles and their citations, with a detailed search of the literature, six studies (11–16) were ultimately included in the current systematic review (Figure 1).


[image: Figure 1]
FIGURE 1
 The PRISMA (Preferred Reporting Items for Systematic Meta-Analyses) flow diagram.




Study characteristics and quality

An Excel spreadsheet (Microsoft) was developed to aggregate data from all studies. Characteristics of the included studies are shown in Table 1. The available patient cohort demographics and surgical techniques used in each study are presented in Table 2.


TABLE 1 Study characteristics.
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TABLE 2 Patient demographics.
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Coleman Methodology Score was applied for quality assessment and bias analysis of the included articles, and one study was rated as poor; three studies, fair; and two studies, good. The quality score of the articles was the mean of the scores of the two investigators, 61 (range, 47–72). Articles included had evidence levels between III and IV, among which two studies (11, 14) were Level III evidence, and the remainder were Level IV evidence (Table 1).



Patient demographics

All studies reported clinical and structural outcomes in patients aged 75 years and older. A total of 311 patients (313 shoulders) were included in the six studies, with a mean age of 77.8 (range, 77.0–78.4) years. Whether patients were recreational or professional athletes was not specified in any of the studies, and no athletic activity was reported.



Tear type and treatment

Five studies (282 shoulders) reported the tear size: 5 small, 27 medium, 75 small / medium, 94 large, 81 massive tears, and the rest were unspecified (12–16). Four studies (11–14) used an arthroscopic approach; one study (16) used an open approach; one study (15) used both approaches. Among surgical repair techniques, 56 cases underwent single-row repair, 87 underwent double-row repair, and the remaining cases were treated by other methods. Two studies utilized double and single-row repair techniques (12, 14) two applied only the double-row repair technique (11, 12), one used the bridge technique (14), and one used various repair techniques, including single row, transosseous equivalent repair, arthroscopic transosseous repair, and isolated subscapularis repair (12).



Patient satisfaction and functional outcomes

Studies processing the required data explored statistical significance by comparing preoperative and postoperative outcome scores (Table 3). Patient satisfaction rates were assessed in three studies (12–14). Two studies separately reported that 93.2 and 80% of the patients were satisfied with the results (13, 14). Notably, the rate of patient satisfaction in the third study was 100% (12).


TABLE 3 Outcome scores.
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Return to daily activities and sports

No study evaluated the return to sport, as no recreational or professional athletes were included in the overall patient population. Two studies (12, 13) reported outcome measures assessing the return to daily living activities. Plachel et al. (12) analyzed the activity level according to the mean SST score during daily living activities and found it significantly improved postoperatively. Jung et al. (16) found a significant improvement in the mean Katz ADL score from 3.4 to 5.0 and FIM motor score from 25 to 54, particularly in dressing, bathing, and personal hygiene.



Range of motion

Range of motion (ROM) was analyzed in all studies except the studies by Witney-Lagen et al. (14) and Padki et al. (11). At the final follow-up, the affected shoulder showed a significant improvement in ROM, including measurements of abduction, active forward elevation, and external rotation.



Rotator cuff integrity and retears

Rotator cuff integrity after repair was reported in 3 studies. Two studies (15, 16) performed magnetic resonance imaging (MRI) at last follow-up, and 12/46 patients (26%) (16) and 9/25 patients (36%) (15) suffered retears, respectively. In addition, the study by Stone et al. (13) relied on relevant clinical symptoms, with 5 patients out of 83 (6.0%) presenting with symptomatic retear (Table 4).


TABLE 4 Rotator cuff integrity and complications.
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Other complications

Other complications were reported in all studies, one (14) of which found that one patient developed a superficial portal wound infection and a stiff shoulder that were successfully resolved with antibiotics and arthroscopic capsular release, respectively. No procedure-related complications were observed in the remaining studies (Table 4).




Discussion

With socio-economic development and improved medical conditions, the growing elderly population could now expect to live longer and more vigorously than before. Our population grows increasingly old, there is a larger proportion of patients in their 70 and 80s who remain physically active. It has been found that the rate of asymptomatic full thickness rotator cuff tears in individuals aged ≥70 years is 40% (1). Besides, it has been verified that patients younger than 60 years with rotator cuff tears rate was lower than 10% while for patients older than 80 years, the rotator cuff tear rate was 80% (19). The other studies argued that rotator cuff tears are associated with the aging process; their prevalence increases with age, reaching 80% in individuals aged over 80 years (3, 20, 21). Another study showed that the prevalence of full-thickness rotator cuff tear was at 22% for those older than 65 years, 31–41% in those older than 70, and 51% in those older than 80 (14). Since the etiology of rotator cuff injuries is likely multi-aspect and includes age-associated degeneration. The quality and function of the rotator cuff muscles seem to deteriorate with age (22–25). Based on the results of reports, it could be found that prevalence of rotator cuff tear increases with age. Combined with the epidemiology and etiology of rotator cuff injury in older people, the treatment and prognosis of rotator cuff injury in the elderly are needed to be investigated. In thus, the clinical and radiographic outcomes of RCR in elderly patients aged ≥75 years were reviewed in this study. We summarized the data from all available evidence to better understand (1) whether these older adults were suitable candidates for surgical repair of rotator cuff injuries and (2) whether surgical treatment of rotator cuff injuries in such an older cohort resulted in favorable structural and functional outcomes.

We found in this systematic review that patients older than 75 years could achieve good outcomes (11–16). Their postoperative scores were significantly higher than the preoperative scores. Furthermore, although retear of the repaired rotator cuff was reported, few complications occurred, and RCR could achieve reliable pain and function improvements in selected patients in this age group. Padki et al. performed a propensity score matched-pair analysis to compare the outcome of patients older and younger than 75 years (11). Although the 2-year postoperative OSS was 2 ± 5 points better than before surgery, the 2-year postoperative improvement in VAS, CSS, and UCLASS over the baseline was similar in both groups. Besides, the study by Witney-Lagen et al. showed that elderly patients at a mean age of 78 years benefited as much from arthroscopic RCR as their younger counterparts (mean age, 58 years) (14). Therefore, surgical treatment could be effective for older adults with symptomatic rotator cuff tears and failed conservative management, including those older than 75 years.

Older people tend to suffer from larger rotator cuff tears. Park et al. found that larger tear size was correlated with increased mean age, but the association was insignificant (15). Maman et al. reported that 54% of the symptomatic tears in patients older than 60 years increased in size while only 17% of the tears in those younger than 60 years did so (26). Besides, Gumina et al. found that patients aged >60 years were twice as likely to experience a large tear and three times more likely to experience a massive tear than younger patients (27). Although older people tend to suffer larger rotator cuff tears, clinical studies still showed significant improvements, even in patients with large to massive tears (14, 15). Tears in symptomatic older patients, especially large tears, are likely to result in tear progression and poor outcomes if they cannot be managed by surgery. Furthermore, it was reported that rotator cuff tears were a major cause of depression in the elderly population. Therefore, rotator cuff tears in the elderly, even those older than 75 years, should be treated with surgery when necessary.

It was argued that older patients have a higher risk for retear or persistent defects noted in imaging studies (28). The reported rate of retear in those aged 60 years and older was high (31–51%), with most retears occurring 3 to 6 months after repair (29, 30). However, Rhee et al. (30) reported that age was insignificantly correlated with the retear rate. Even though older patients have a higher potential for retear, the postoperative cuff integrity effect on the outcome was insignificant (31). Another report suggested that RCR significantly decreased pain and improved function and strength, despite evidence of retear on MRI (8), other studies argued that tendon nonhealing does not reflect a poor functional outcome (14, 32). While some studies showed that ROM and muscle strength were inversely correlated with a retear group (33), it has been found that physical component summaries of the UCLA and ASES socres were significantly higher in the healed group while there was no significant difference in mental component summary scores. In this systematic review, patients older than 75 years achieved good outcomes and postoperative scores higher than preoperative scores, even if retear had occurred. Although there were some reports argued that retear might affect the outcome, physical rehabilitation training after surgery might be a good choice to improve the prognosis.

Patients age and initial tear size were significantly associated with the severity of osteoarthritic changes through a long-term follow-up (34). Plachel et al. found that significant progression of secondary glenohumeral osteoarthritis occurred in patients older than 75 years (12). However, they thought that this progression was the natural course of the disease during that period of one's life rather than secondary to a persistent rotator cuff lesion since similar progression occurred in the non-affected shoulder.

The most important result was that patients older than 75 years at the time of surgery achieved good clinical results and reported high patient satisfaction at midterm follow-up. Therefore, RCR offers a joint-preserving option with significant functional and clinical improvement for patients older than 75 years without advanced muscle degeneration. However, it should be noted that massive tears had a higher risk for subsequent reverse total shoulder arthroplasty.

Several limitations remain in the present study. First, heterogeneity should not be underestimated. The interventions and objectives of the included studies were similar, but they differed in population characteristics, tear sizes, repair type (i.e., open or / and arthroscopic), repair construct (i.e., single-row, transosseous equivalent double-row, or arthroscopic transosseous tunnel repair), and outcome scores. Second, due to the limited number of included studies and overall low level of evidence (3 and 4), more case-control design studies are needed to provide better evidence. Furthermore, these studies have different follow-up intervals, which might disturb the observation of effects on function.



Conclusion

RCR could achieve high clinical success rates with good outcomes and pain relief in patients aged over >75 years. Although patients in this age group are susceptible to retears, RCR may offer a good option with significant functional and clinical improvements.
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