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Abstract
Rotator cuff tears (RCT) are a common clinical problem in the geriatric population, and debate exists over how to best provide
pain relief and restore shoulder function. Treatment options can be broadly divided into nonsurgical and surgical, with the
majority of patients initially placed on a trial of conservative therapy. For those with irreparable RCT, low functional demand, or
interest in nonoperative management, there are a number of nonsurgical treatments to consider, including rehabilitation and
injections of corticosteroids, hyaluronate, and platelet-rich plasma. Surgical treatment is increasingly common, as geriatric
patients remain active with high functional demands. Studies in elderly populations have demonstrated satisfactory healing and
clinical results following surgical repair. Predictors of poor outcome after repair are large tear size as well as higher stages of fatty
infiltration. Decompression is a less invasive surgical option that has been shown to provide short-term pain relief, though the
lasting effects may deteriorate over time. A number of factors must be weighed when considering which patients are likely to
benefit from surgical intervention.
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Introduction

Advanced age is associated with a higher incidence of rotator

cuff tears (RCT),1-3 with rates as high as 80% in those older

than 80 years of age.1 In addition to the increased prevalence

of RCT with aging, there is a higher rate of large and massive

tears,4 which are less amenable to surgical repair.5,6 Individuals

are increasingly active into the later decades of life, and those

having RCT require orthopedic care that can support and

restore high functioning lifestyles.

Management can be broadly divided into nonsurgical and

surgical treatment. The majority of patients are initially placed

on a trial of nonsurgical management, since symptoms may

resolve or become tolerable to a point of satisfaction. A com-

mon feature shared among nonsurgical protocols is a rehabi-

litation program to strengthen and support the affected

shoulder. Various injections into the subacromial space and

glenohumeral joint have been used, including, but not limited

to, corticosteroids, hyaluronic acid, and, in recent years,

platelet-rich plasma (PRP). These interventions have pro-

vided mixed results.

In cases of failed conservative treatment in appropriate

surgical candidates, options for further management include

repair of the RCT or decompression and debridement. A

major concern with RCT repairs in older patients is decreased

vascularity and healing potential of the tendons.7,8 With

poorer healing, there is an increased risk of rerupture, and

older age is associated with higher rates of failure following

repair.9-12 When managed nonoperatively, RCT in the elderly

patients can increase in size13 and in the degree of fatty infil-

tration,14 both of which decrease the likelihood of a successful

future repair. The challenge, therefore, becomes identifying

patients with the greatest chance for a successful repair and

optimizing timing such that the tear does not progress to a

point of irreparability.

Nonsurgical Management

Exercise and Rehabilitation

Exercise and rehabilitation, often conducted under the gui-

dance of a physical therapist, are an important part of managing

RCT in the elderly patients. In their multicenter, prospective

cohort study of 452 full-thickness RCT in patients with an aver-

age age of 62, Kuhn et al15 tracked long-term outcomes follow-

ing a 12-week physical therapy protocol. At a 2-year follow-up,

satisfaction was assessed based on whether or not the patients

had elected to undergo surgery, and the authors found that non-

operative management was effective for 74% of patients.
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Similar satisfaction rates were found by Merolla et al16 in their

study of 40 patients older than 60 who underwent 6 months of

nonoperative treatment for RCT, which included pain control,

stretching, and strengthening. At 1-year follow-up, 75% of

the group reported good outcomes. Moosmayer et al17 con-

ducted a randomized controlled study comparing nonoperative

treatment to repair in small- and medium-sized RCT. Patients

randomized to physiotherapy (average age 61) underwent a

twice-weekly rehabilitation protocol for a minimum of 18

weeks. Results were favorable, and only 17% of patients rando-

mized to rehabilitation elected to have surgery. However, at a

12-month follow-up, surgery outperformed rehabilitation alone

based on American Shoudler and Elbow Surgeons (ASES)18

and Constant19 scores.

These results suggest that exercise protocols are effective at

providing pain relief and satisfaction in the majority of elderly

patients with RCT. However, functional outcomes may be

superior following surgical repair in those with smaller tears

that are amenable to surgery.

Corticosteroid Injections

Corticosteroid injections (CSI) are often used to treat tendon

pathology due to their powerful anti-inflammatory effects.20

Earlier studies have reported successful results following CSI

for RCT,21,22 however, more recent clinical and biological data

have questioned the value and safety of corticosteroids in treat-

ing RCT. Supraspinatus biopsies from patients receiving suba-

cromial injections of methylprednisolone have demonstrated

potentially harmful effects of steroids on tendons, including

decreased cell proliferation and vascularity.23,24

Although no studies have examined the use of CSI in the

geriatric population specifically, unfavorable results from

younger patients raise concern over efficacy. In their systema-

tic review of CSI for rotator cuff disease, Koester et al25 con-

cluded that CSI is not efficacious. In their study of 78

patients with RCT (average age 62), Shibata et al26 randomized

patients to 5-weekly injections of either dexamethasone or hya-

luronate into the glenohumeral joint. Four weeks after the final

injection, 62.5% of those randomized CSI were unsatisfied and

wished to undergo surgery. Taken together, the current evi-

dence does not categorically support the use of CSI for defini-

tive nonsurgical management of RCT.

Hyaluronate Injections

Hyaluronate is a component of synovial fluid that contributes

to joint lubrication,27 and it is has been used to treat patients

with rotator cuff injury. Chou et al28 conducted a randomized,

double-blind, placebo-controlled trial of hyaluronate injections

for patients with rotator cuff lesions and partial RCT, however,

none had complete tears. Patients were given weekly injections

of 25 mg sodium hyaluronate (SH) for 5 consecutive weeks,

and after unblinding, patients randomized to placebo were

given the option to undergo SH injections. At a minimum

2-year follow-up, 91% of the 44 patients who received

SH injections had satisfactory results, defined by a Constant

score of 80 or higher, or improvement in Constant score by

10 points or more. It should be noted that the published mini-

mal clinically important difference for Constant scores in

patients with RCT is estimated to be 10.4.29 Less favorable

results were reported by Shibata et al26 in their study compar-

ing the short-term effects of hyaluronate to CSI. At a 4-week

follow-up after 5-weekly injections of 25 mg SH, 58% of those

receiving SH were not satisfied and elected to undergo surgery.

The previous studies on hyaluronate for RCT included

patients with average age less than 60 years, and as such, no

definitive conclusions can be made regarding its efficacy for

geriatric RCT. The results in younger patients are mixed, and

further studies should be conducted to determine the utility

of hyaluronate injections in managing RCT.

Platelet-Rich Plasma Injections

Platelet-rich plasma is an autologous blood product containing

supraphysiological concentrations of platelets that can activate

various growth factors involved into the tissue repair pro-

cess.30,31 Its use in the management of RCT stems from its

reported success in treating lateral epicondylitis.32,33 Further,

in vitro studies of tenocytes from degenerative RCT have

shown that PRP increases cell proliferation and extracellular

matrix synthesis.34,35 However, clinical studies of PRP injec-

tions for RCT have provided mixed results.

Most studies of PRP have examined its effect on healing

following surgical repair of RCT. No such study has clearly

shown definitive clinical benefit.36,37 In their double-blind,

randomized controlled study of 40 patients (average age 51)

with RCT, Kesikburun et al38 randomized patients to a single

5-mL injection of either PRP or saline, in addition to a standard

6-week exercise program. At 1-year follow-up, the authors

found that PRP was no better than placebo at improving quality

of life, pain, disability, and shoulder range of motion. In con-

trast, positive results were reported by Rha et al39 in their study

of 39 patients (average age 45) with tendinosis or partial RCT.

Patients were randomized to either 2 injections of PRP or dry

needling spaced 4 weeks apart. At the 6-month follow-up, those

treated with PRP had superior results in terms of pain, function,

and range of motion.

The use of PRP in treating RCT is a relatively new concept.

Clinical results are mixed and do not currently demonstrate its

efficacy in nonoperative management. Further, none of the cur-

rent literature evaluates the use of PRP in the elderly popula-

tion, and as such, the evidence does not suggest any benefit.

Surgical Management

Surgical Repair

A number of recent studies have investigated the rates of heal-

ing and satisfaction in elderly patients undergoing surgical

repair of full-thickness RCT. In a prospective trial by Flurin

et al40 in patients older than 70 years, 143 RCT were rando-

mized to either repair or decompression. The authors reported
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improved Constant19 and ASES18 scores in both groups at

1-year follow-up, however, the repair group scored signifi-

cantly better than those with decompression alone. Complete

healing was found in 81.5% of repairs, and the greatest pre-

dictor of rerupture was stage 2 or 3 fatty infiltration.41,42 This

is similar to healing rates reported by others.43-45 Djahangiri

et al43 found 70% healing after repair in a population older

than 65 years of age based on ultrasound assessment at a

mean follow-up of 57 months. In a prospective study of RCT

repairs in patients aged 70 or older, Robinson et al44 achieved

healing in 68% of their 69 patients, determined by ultrasound

at median follow-up of 14 months. In their retrospective

review of 42 RCT repairs in patients aged 65 and older, Feh-

ringer et al45 reported a healing rate of 79% detected by ultra-

sound at a minimum 1-year follow-up. However, higher

retear rates have also been reported,46,47 in particular when

stratifying results for large and massive RCT. The retear rates

among repairs of massive RCT were 63% in the study from

Robinson et al44 and 100% among the 5 massive tears repaired

by Charousset et al.47

Patient satisfaction must be considered when weighing man-

agement options for RCT, since those without canonical heal-

ing may be asymptomatic, and, conversely, those with

objective healing may have continued pain. In 39 arthroscopic

repairs of RCT in patients 70 years or older followed for at least

2 years, Verma et al48 found that 94% were satisfied with their

results and would undergo surgery again. This is higher, though

similar, to the 87% satisfaction rate reported by Grondel et al49

and 81% reported by Rebuzzi et al,50 both of which used Uni-

versity of California-Los Angeles (UCLA) scores51 of 28 or

higher as a cutoff for satisfaction. Interestingly, when stratify-

ing according to tear size, Grondel et al49 found 100% good or

excellent UCLA scores following repair of small (less than

1 cm) and medium (1-3 cm) tears. Moreover, 1 study exclusive

to massive RCT in patients older than 70 years revealed a 78%
satisfaction rate following repair, also based on UCLA scores

of 28 or higher.52 Overall, the evidence has demonstrated that

satisfactory results can be achieved through surgical repair of

RCT in elderly patients.

Decompression and Debridement Without Repair

Subacromial decompression, acromioplasty, and debridement

of RCT without repair are reasonable alternatives in those

patients for whom repair is unlikely to succeed or in patients

with low functional demands seeking pain relief. Kempf

et al53 retrospectively reviewed 195 cases of RCT treated

with acromioplasty (average age 61), and, at a minimum

1-year follow-up, 16.5% of patients subjectively reported that

they were cured and another 71.8% reported an improvement.

The authors advocate acromioplasty, especially for elderly

patients with less functional demand. Satisfaction rates as

high as 94% have been reported following subacromial

decompression for RCT.54,55 Some authors have focused

specifically on massive tears (>5 cm) deemed irreparable and

the outcomes following decompression and debridement.

Gartsman56 found that 69% of 33 consecutive patients with

massive RCT (average age 62) treated with acromioplasty

and resection of the coracoacromial ligament reported

improvement in their shoulder conditions at a minimum

follow-up of 2 years. Similarly, Rockwood et al57 reported

satisfaction in 83% of 57 patients (average age 60) with mas-

sive RCT undergoing acromioplasty, subacromial decom-

pression, and debridement.

Other studies report less favorable results from debridement

and decompression as definitive treatment for RCT. In their

study comparing arthroscopic debridement and decompression

to open repair of RCT, Melillo et al58 found only 8% satisfac-

tion among those undergoing debridement and decompression,

and 92% of patients in this group opted for revision surgery. A

recurrent concern with this management option is that the ini-

tial pain relief and satisfaction may deteriorate over time. Zvi-

jac et al59 performed a longitudinal study of 25 patients with

full-thickness RCT who underwent arthroscopic subacromial

decompression. Using UCLA scores of 28 or higher as a cutoff,

86% were satisfied at a mean follow-up of 24.6 months, but this

decreased to 69% when patients were reevaluated at a mean of

45.8 months.

The current literature suggests that decompression and deb-

ridement can provide relief and satisfaction, a result found in a

majority of patients, however, there may be concern regarding

its long-term satisfaction.

Conclusion

Rotator cuff tears are common among the aging population and

can be managed through either nonoperative or surgical ther-

apy. Conservative management is an important first-line

approach for those with irreparable tears, low functional

demand, or interest in pursuing nonsurgical treatment. The

results of rehabilitation programs to strengthen and support the

shoulder have been positive and provide satisfaction to the

majority of patients. Often rehabilitation is supplemented by

injections of corticosteroids, hyaluronate, or PRP. The current

literature raises concerns over the possible detrimental effects

of CSI on tendon and muscle tissue, and the clinical evidence

does not currently support the use of hyaluronate or PRP as

definitive therapy for nonsurgical management of RCT in the

elderly patients.

As geriatric patients are increasingly active with higher

functional demands, more patients are being considered for sur-

gical management of RCT. The current evidence has shown

that satisfactory healing and functional results can be achieved

through repair, especially when selecting those patients and

tear characteristics that are most amenable to surgery. Caution

should be used when considering repair of large and massive

tears or tears with a high degree of fatty infiltration. Further,

patient comorbidities must be considered when determining

who can safely undergo surgery. Decompression with debride-

ment is able to provide pain relief and satisfaction in those with

irreparable tears, though concern may exist regarding dete-

rioration over time.
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