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Background: Although rotator cuff disease is a common musculoskeletal problem in the United States, the impact of
this condition on earnings, missed workdays, and disability payments is largely unknown. This study examines the value of
surgical treatment for full-thickness rotator cuff tears from a societal perspective.
Methods: A Markov decision model was constructed to estimate lifetime direct and indirect costs associated with
surgical and continued nonoperative treatment for symptomatic full-thickness rotator cuff tears. All patients were assumed to have been unresponsive to one six-week trial of nonoperative treatment prior to entering the model. Model
assumptions were obtained from the literature and data analysis. We obtained estimates of indirect costs using national
survey data and patient-reported outcomes. Four indirect costs were modeled: probability of employment, household
income, missed workdays, and disability payments. Direct cost estimates were based on average Medicare reimbursements with adjustments to an all-payer population. Effectiveness was expressed in quality-adjusted life years (QALYs).
Results: The age-weighted mean total societal savings from rotator cuff repair compared with nonoperative treatment
was $13,771 over a patient’s lifetime. Savings ranged from $77,662 for patients who are thirty to thirty-nine years old to a
net cost to society of $11,997 for those who are seventy to seventy-nine years old. In addition, surgical treatment results
in an average improvement of 0.62 QALY. Societal savings were highly sensitive to age, with savings being positive at the
age of sixty-one years and younger. The estimated lifetime societal savings of the approximately 250,000 rotator cuff
repairs performed in the U.S. each year was $3.44 billion.
Conclusions: Rotator cuff repair for full-thickness tears produces net societal cost savings for patients under the age of
sixty-one years and greater QALYs for all patients. Rotator cuff repair is cost-effective for all populations. The results of this
study should not be interpreted as suggesting that all rotator cuff tears require surgery. Rather, the results show that
rotator cuff repair has an important role in minimizing the societal burden of rotator cuff disease.

A

pproximately 4.5 million patient visits related to shoulder pain occur each year in the United States1. Disorders
of the rotator cuff range from painful rotator cuff
syndromes to full-thickness tears of varying sizes and functional
limitations2. Outcomes for rotator cuff tears improve with both
surgical and nonsurgical treatment3.
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With the aging of the U.S. population and increased labor
force participation of the elderly, the burden of rotator cuff tears
in the U.S. is an important issue. Using outpatient data from
Colorado, Florida, Maryland, New Jersey, New York, and Wisconsin in the State Ambulatory Surgery Databases, Healthcare
Cost and Utilization Project, Agency for Healthcare Research
A commentary by John-Erik Bell, MD, MS,
is linked to the online version of this article
at jbjs.org.
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Fig. 1

Model schematic diagram of rotator cuff repair treatment
pathways. While not indicated directly in the diagram, patients are assumed to die on the basis of all-cause mortality,
at which time they exit the model and enter a health state of
death that is assigned no additional cost or utility. TxT =
treatment.

and Quality, we find that more than two-thirds of patients treated
with rotator cuff repair are of working age4. In addition, the
prevalence of rotator cuff tears increases with age5. Despite
these factors, few studies have examined the burden of rotator cuff tears and the economic impact of treatment is largely
unknown.
Societal costs of a medical condition include direct and
indirect costs. Direct costs are those associated with diagnosis

and treatment, while indirect costs include lost income due to
inability to work or lower wages, missed workdays, and disability
payments.
The purpose of this study was to determine the value of
operative treatment for rotator cuff tears, with value determined
by reductions in costs to society from rotator cuff repair compared
with nonoperative treatment. Markov models are commonly used
in cost-effectiveness analysis. In assessing the value of rotator cuff
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repair, these models are useful because long-term clinical studies
do not exist and the risk of an outcome is continuous over time.
By taking a societal perspective, we estimated the costs and benefits of rotator cuff repair to patients, employers, and payers.
Materials and Methods
General Model Overview

W

e investigated the cost-effectiveness of rotator cuff repair compared with
nonoperative treatment for symptomatic full-thickness rotator cuff tears
using the Markov decision model presented in Figure 1. Cost-effectiveness is estimated from the societal perspective for the cohort in the U.S. undergoing rotator
cuff repair. Outcome and state transition probabilities (i.e., treatment success
rates, revision rates, and complications) were obtained from the literature or
estimated on the basis of the expert opinion of five orthopaedic surgeons when
data were not available. The cycle length was one year, and the model cycled
until patient death. The primary effectiveness outcome was expressed in qualityadjusted life years (QALYs), and costs were estimated in 2013 U.S. dollars. Both
costs and utilities were discounted at 3% to reflect their present value, as is
6
standard practice in cost-effectiveness research . The model and analysis were
performed in accordance with the consensus-based recommendations for
the conduct of cost-effectiveness analysis advocated by the Panel on CostEffectiveness in Health and Medicine of the U.S. Public Health Service and
using a general decision analysis software package (TreeAge Pro Suite 2011;
TreeAge Software, Williamstown, Massachusetts).

Model Structure and Assumptions
Our decision tree consists of two primary treatment arms (Fig. 1). Patients with a
symptomatic full-thickness rotator cuff tear underwent either open or arthroscopic rotator cuff repair or continued to receive nonoperative treatment. Patients
in both treatment arms were assumed to have undergone an average of six weeks
of nonoperative treatment prior to this initial decision point. After initial treatment, the model assumes that individuals remained in a postprocedure state
for one year, which accounts for the costs and limitations of treatment and
recovery as well as any complications. Postoperative complications after rotator
cuff repair included infection, adhesive capsulitis, and retear or nonhealed rotator
cuff repair.
After one year, the model transitions all rotator cuff repairs into one of
four health states: (1) healed rotator cuff repair (symptomatic and asymptomatic), (2) asymptomatic retear, (3) symptomatic retear, or (4) death. Patients in
the nonoperative treatment arm entered one of three health states: (1) symptomatic
tear, (2) asymptomatic tear, or (3) death. Patients in the rotator cuff repair arm
who had not healed in the first year, or who experienced a late retear, could choose
to undergo revision surgery consisting of debridement only or reconstruction.
Patients who experienced a healed rotator cuff repair could have a retear at rates
5
consistent with the general population . In the nonoperative treatment arm,
patients who initially responded to treatment may have experienced a recurrence
of symptoms and could undergo another six-week course of nonoperative
treatment, succeeding with this treatment at the base rate outlined below. Patients
who had failure of nonoperative treatment did not undergo repeat treatment and
remained symptomatic for the remainder of the model. Because the focus of the
study was on the value of receiving surgical treatment for rotator cuff tears,
patients in the nonoperative treatment arm were not allowed to cross over to the
surgical arm. Model assumptions are provided in Table I.

Population and Mortality Rates
The model was run with several populations, ranging from thirty to eighty years
old. A population representative of the annual incidence of rotator cuff repair in
the U.S. was used for the base case. All-cause mortality was from the Centers for
Disease Control and Prevention life tables. No surgical mortality was modeled.

Utilities
Utilities, which represent an individual’s preferences for specific health outcomes,
are derived from the Short Form-12 (SF-12) with the SF-6D (a preference-based
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TABLE I Model Assumptions for Rotator Cuff Repair
Base Case
Health state utility* (QALY)
Healed RCR
Symptomatic RCT
Asymptomatic RCT

0.74 (0.13)
0.66 (0.12)
0.74 (0.13)

Transition probabilities
Healing rate with RCR
Success of nonoperative
treatment
Initial rate of symptom
development after retear†
Long-term retear rate†
Rate of symptom development
in RCT†
Rate of stiffness after RCR
Rate of infection
Rate of irreparable rotator
cuff at revision
Death‡

75%
68%
5%
2%
8.8%
2.5%
0.1%
10%
Life tables

Cost§
Nonoperative treatment
RCR
Infection
Stiffness

$1802
$15,063
$12,131
$11,323

Disutility* (QALY)
RCR
Infection
Stiffness

0.02
0.05
0.10

Miscellaneous
Discount rate
Age distribution (mean and
stand. dev.) (yr)

3%
56 ± 13.5

*The values are given as the mean quality-adjusted life years
(QALYs), with the standard deviation in parentheses. RCR = rotator
cuff repair, and RCT = rotator cuff tear. †Annual rate. ‡All-cause
mortality was from the Centers for Disease Control and Prevention
life tables. §The values are given as the cost per episode.

7

six-dimensional health state classification) . Preoperative SF-12 values were
prospectively measured from a cohort of ninety-five patients (mean age, 55.4
years [range, thirty-one to seventy-eight years]; 61% male) who received a
primary rotator cuff repair performed by an experienced, shoulder and elbow fellowship-trained orthopaedic surgeon at a major academic medical
center. Minimum follow-up was one year, with the last value carried forward
for patients whose last follow-up was at six months. The difference between
the mean utility (and standard deviation) at the preoperative (0.66 ± 0.11
QALY) and postoperative evaluation (0.74 ± 0.13 QALY) was 0.08 QALY,
which was above the minimum clinically important difference of 0.03
8
QALY . Patients with a rotator cuff tear responding to nonoperative treatment were assumed to have the same utility as operatively treated patients;
however, operatively treated patients experienced a disutility of surgery of
0.02 QALY because of postoperative pain and inconvenience of recovery.
Asymptomatic retears were also assumed to have the utility of a healed
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TABLE II Results of the Base Case: Mean Societal Impact of Rotator Cuff Repair*

Age Group

Net Societal
Savings (A)

QALY (B)

Incremental Cost-Effectiveness
Ratio (A/B)

U.S. population

$13,771

0.62

Dominant

30-39 yr

$77,662

0.97

Dominant

40-49 yr

$49,285

0.81

Dominant

50-59 yr

$18,215

0.65

Dominant

60-69 yr

–$5712

0.48

$12,024/QALY

70-79 yr

–$11,997

0.33

$36,576/QALY

*Net societal savings represent the difference in total lifetime costs (the direct costs of treatment and indirect costs, such as lost wages) between the
rotator cuff repair and nonoperative treatment. Positive numbers represent economic savings, and negative numbers represent economic losses. A
strategy is termed dominant when it is both less costly and more effective. All savings are expressed in 2013 U.S. dollars. QALY = quality-adjusted life year.

rotator cuff. Utility was expressed as QALYs. More detail on utility can be
found in the Appendix.

Insufficient data exist to accurately model the progression to arthropathy, and this clinical outcome was not represented in the model.

Rotator Cuff Healing Rates and Complications

Direct Medical Costs

For the spectrum of full-thickness rotator cuff tears, a systematic review of
thirteen studies by Slabaugh et al. showed that healing rates ranged from 55% to
9
88%, with an average of 79% . This average rate is similar to the 75% rate
reported by Nho et al. on a prospective cohort of rotator repairs examined at
10,11
two years with ultrasound
. Because the latter study allowed greater detail
for subsequent analysis, 75% was chosen as the base case value, and rigorous
sensitivity analyses were performed around this input.
Because no literature exists on the percentage of retorn rotator cuff repairs
becoming symptomatic, it was estimated by expert opinion. Of the rotator cuff
repairs that had a retear, 5% were assumed to become substantially symptomatic
annually and were assigned a utility of 0.66 QALY (symptomatic rotator cuff tear).
Long-term retear rates of healed rotator cuff repairs are not well established in the
literature. Expert opinion suggested that they occur at rates consistent with rotator
cuff tears in the general population. As such, long-term retear rates were based on
5
age and were taken from the population study reported by Yamamoto et al. .
For complications, we assumed rates for stiffness (2.5%) and infection
12,13
(0.1%) following rotator cuff repair on the basis of the available literature
.

Since this model is performed from the societal perspective, as is recommended
22-24
by the Panel on Cost-Effectiveness in Health and Medicine
, the modeled
costs are those that are accrued to society rather than to a hospital or orthopaedic practice. The costs for nonoperative treatment and surgery for both
rotator cuff repair as well as revision procedures were based on the national
average Medicare reimbursements for the procedures in 2013 U.S. dollars,
adjusted to reflect reimbursement for various payers, including private insurance and Workers’ Compensation (see Appendix).

Outcomes with Nonoperative Treatment
There are few high-quality studies on outcomes of nonoperative treatment for
rotator cuff tears. Most studies from the literature review had sample sizes
of <100 and were prospective or retrospective cohort studies. These produced a
14-16
range of satisfaction rates, from 15% to 90%
. A 2004 literature review by
17
Gomoll et al. noted that pain relief and restoration of function had been
observed in 62% to 74% of patients with symptomatic rotator cuff tears confirmed through magnetic resonance imaging (MRI) or other imaging stud14,17,18
ies
. Our study assumed 68%, the midpoint of the 62% to 74% range
reported, as the rate of satisfactory outcome for nonoperative treatment.

Indirect Costs
Four indirect costs were modeled: probability of employment, household income,
missed workdays, and disability payments. We applied an approach to infer indirect costs associated with rotator cuff tears on the basis of the methods and data
25
reported by Dall et al. . They linked functional limitations and economic outcomes using data from the National Health Interview Survey (NHIS), a federally
26
sponsored national survey . To estimate the effects of rotator cuff tears and
treatment, we applied patient outcome data to the findings from Dall et al. to
predict indirect costs with and without surgery for patients undergoing rotator
cuff surgery. Patient outcome data were obtained from a sample of seventy-three
patients who underwent surgery for a rotator cuff tear (a separate cohort from the
patients used to determine utility). The sample was derived from surgical patients
at a large orthopaedic surgery group. Each patient reported his or her functional
outcomes at the time of the survey (between one and two years after surgery) and,
on the basis of patient recall, in the weeks prior to the rotator cuff repair. We
assumed that functional outcomes for symptomatic patients after treatment
(whether receiving surgery or not) would be the same as those reported at baseline
prior to surgery. We assumed that workers lost an average of twenty-eight additional days as a result of rotator cuff repair compared with those undergoing
27
nonoperative treatments . Additional details can be found in the Appendix.

Long-Term Outcomes
There are a limited number of studies on the long-term outcomes of rotator cuff
disease. Yamaguchi et al. reported that 40% of patients with asymptomatic tears
19
had progression of tear size at an average of 5.5 years , whereas Maman et al.
reported that 52% of previously symptomatic full-thickness tears increased in size
and 24% developed atrophy of the rotator cuff musculature at a mean follow-up of
20
twenty months . In a separate study, Yamaguchi et al. found that 51% of previously asymptomatic patients with full-thickness rotator cuff tears developed
21
symptoms over a mean of 2.8 years with follow-up at five years . On the basis of
this study, we annualized the rate of development of symptoms in asymptomatic
rotator cuff tears to 8.8% (51% per 5.6 years).

Cost-Effectiveness Analysis
The principal outcome calculated was the incremental cost-effectiveness ratio
(ICER), which is the ratio between the difference in costs and QALY of each
strategy. Incremental cost-effectiveness ratios of <$50,000 per QALY gained were
28
considered to be cost-effective . In this cost-effectiveness analysis, the preferred
treatment strategy was the most effective strategy with an incremental costeffectiveness ratio that was less than the willingness of the health-care system to
pay. A strategy is termed dominant when it is both less costly and more effective.
One, two, and three-way sensitivity analyses were performed on all
variables in the model.
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TABLE III Results of Probabilistic Sensitivity Analysis
Treatment Strategy*

Mean

Stand. Dev.

95% CI for the Mean†

Median

Min.

Max.

Cost (2012 US$)
RCR
Nonoperative

19,366
40,457

2730
32,493

19,312-19,419
39,820-41,093

20,266
34,233

12,231
1807

22,275
151,451

Effectiveness (QALY)
RCR
Nonoperative

12.61
11.96

4.04
3.55

12.5-12.72
11.86-12.06

12.47
11.98

1.21
0.89

26.94
24.19

*RCR = rotator cuff repair, and QALY = quality-adjusted life year. †CI = confidence interval.

This study was funded by the American Academy of Orthopaedic Surgeons
(AAOS), National Institutes of Health, and the National Cancer Institute through
grant number KM1CA156687.

mean savings ranged from a positive $77,662 for the youngest
cohort of patients (thirty to thirty-nine years old) to a loss of
$11,997 for the oldest (seventy to seventy-nine years old) (Table
II). The lifetime QALYs were consistently higher for those who
received surgical treatment in all age groups. The age-weighted
average difference in QALYs between the surgical and nonsurgical groups ranged from 0.97 QALY gained in the youngest
cohort to 0.33 QALY gained in the oldest. Detailed cost and
effectiveness statistics for a cohort representative of the annual
incidence of rotator cuff repair in the U.S. is found in Table III.

Results
Cost-Effectiveness Analysis
he lifetime age-weighted mean total societal savings per
patient from rotator cuff repair compared with nonoperative
treatment is $13,771. The mean difference in QALYs between
rotator cuff repair and nonoperative treatment was 0.62. The

Effect of Age
For patients under the age of sixty-one years, rotator cuff repair
is a dominant treatment strategy compared with nonoperative
treatment. The lifetime societal direct and indirect costs across
the age range of thirty to eighty years is shown in Figure 2, with the
area between nonoperative costs and operative costs representing

Variables deemed sensitive are those that, when varied across a reasonable
range, change the preferred strategy. If the preferred strategy does not change, then
the variable is termed robust. Monte Carlo analysis was used to evaluate (1) the
impact of uncertainty in the model assumptions using probabilistic sensitivity
analysis and (2) the impact of individual patient variability using microsimulation.
These two were combined to generate 95% confidence intervals for cost and QALYs.

Source of Funding

T

Fig. 2

Sensitivity analysis on the age at nonoperative treatment of rotator cuff tear or rotator cuff repair and total societal savings.
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TABLE IV Results of the Threshold Analyses*

RCR Cost Threshold†

RCR Cost-Effectiveness
Threshold

75%
8.8%
68%

Robust
Robust
88%

Robust
Robust
Robust

Lifetime‡

3.51 yr

Robust

153

Robust

Base Case
Transition probabilities
Healing rate with RCR
Recurrence of symptomatic RCT
Success of nonoperative treatment
Durability of the outcome of RCR
Number of full workdays missed
recovering from RCR
Rate of symptomatic nonhealed RCR
Cost§
Nonoperative treatment
RCR
Indirect costs of a symptomatic RCT
Utility (QALY)
Healed rotator cuff or
asymptomatic tear
Symptomatic RCT
Age (yr)

28
5%

97%

Robust

$1802
$15,063
$6638

Robust
$23,630
$1250

Robust
$46,810
Robust

0.74

NA

0.62

0.66

NA

0.77

56

61.4

Robust

*A variable is termed robust if the preferred strategy does not change across the range of values tested. RCR = rotator cuff repair, RCT = rotator cuff
tear, and QALY = quality-adjusted life year. †NA = not applicable. ‡After a healed RCR, patients return to retear rates consistent with population
rates for primary RCTs. §The values are given as the cost per episode.

societal savings for patients who are sixty-one years old or younger.
For patients over the age of sixty-one years, societal costs for surgery
exceed those for nonoperative treatment, indicating negative societal savings. The incremental cost-effectiveness ratio, however,
remained well below the health-care system’s willingness-to-pay
thresholds for those over sixty-one years old. Therefore, rotator
cuff repair produces societal cost savings for patients under the
age of sixty-one years and is cost-effective for all patients.

any one of the underlying model assumptions. The most influential variable on cost-effectiveness appears to be the response
to nonoperative treatment. The break-even point for operative treatment of full-thickness rotator cuff tears in terms of
societal savings is at 88% effectiveness of nonsurgical treatment,
which is outside the range of values reported in the literature.
Greater detail on the sensitivity analyses of specific variables
appears in the Appendix.

Probabilistic Sensitivity Analysis
Rotator cuff repair was the preferred cost-effective strategy in
72.2% of the samples (70% with cost only as the outcome).
Microsimulation, with a cohort representative of the annual
U.S. incidence of rotator cuff repair, demonstrated that rotator
cuff repair was the preferred cost-effective strategy in 48% of
trials (44% with cost only as the outcome). This value suggests
that, for 52% of patients, likely those who improve with nonoperative treatment or experience symptomatic retears, nonoperative treatment is preferred. However, the cost savings to
society for patients for whom surgery is the preferred strategy
far exceeds the savings from those patients when nonoperative
treatment is the preferred strategy, which causes the mean cost
of rotator cuff repair for everyone under the age of sixty-one
years to be less than that of nonoperative treatment.

Discussion
he model employed in this study estimated a lifetime societal
savings (net present value in 2013 U.S. dollars) of approximately $3.44 billion from the approximately 250,000 rotator cuff
repairs ($13,771 per patient) performed annually in the U.S. The
reduced indirect costs resulting from the operative treatment of
rotator cuff disease more than offset the additional direct costs of
treatment in patients under the age of sixty-one years. Furthermore, for all ages, rotator cuff repair generates increased utility
compared with nonoperative treatment and is cost-effective. The
findings provide a rationale for payer coverage of rotator cuff
repair after an initial trial of nonoperative treatment.
This study is the first, to our knowledge, to comprehensively examine the societal impact of rotator cuff disease
and its treatments. Our cost-effectiveness results are lower than
those reported previously in the literature. Vitale et al., for
example, found that rotator cuff repair yielded cost-effectiveness
ratios ranging from $13,093 to $3092 per QALY29. These values
were based on the other two major indirect measures of utility,

Threshold Analysis
Results from threshold analyses demonstrate that our estimates of
the cost-effectiveness of rotator cuff repair are relatively robust to

T
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the Health Utilities Index (0.85 QALY for post-rotator cuff
repair and 0.80 QALY for the preoperative state) and the EuroQoL index (0.75 QALY for post-rotator cuff repair and 0.55
QALY for the preoperative state). The difference between these
numbers and those in our study is due to the lifetime perspective
of our model and the inclusion of indirect costs.
The sensitivity analyses are revealing and must be considered with regard to societal cost and cost-effectiveness. First, our
analysis demonstrates that the cost-effectiveness of rotator cuff
repair is robust (Table IV). Second, even if indirect costs are
completely excluded, rotator cuff repair is still cost-effective although not cost-saving. Only one variable is sensitive within a
reasonable range: the success rate of nonoperative treatment. This
rate must be >90% for the nonoperative treatment strategy to be
preferred. The robustness of rotator cuff repair to cost-effectiveness
was also supported using probabilistic sensitivity analysis.
When total societal cost is considered, several variables
are highly sensitive, including success rates of nonoperative
treatment and primary rotator cuff repair, initial costs of nonoperative treatment and primary rotator cuff repair, age, and
durability of the benefit of rotator cuff repair. The rate of symptom recurrence with either strategy is robust (Table IV). These
findings suggest that, when total societal cost only is considered, patient characteristics and treatment characteristics as
well as the perspective of the particular stakeholders are highly
influential in determining the preferred strategy.
There are a number of limitations of this study to consider. First, patients in the nonoperative treatment arm of the
Markov model were not allowed to cross over to the rotator cuff
repair arm, even if they responded poorly to nonoperative treatment. While this is an unlikely treatment pattern, the model assumption is appropriate, given that we were concerned with the
costs and benefits of surgical care and examined what would have
happened to surgical patients without access to operative treatment. Second, evidence to support some of the model assumptions is limited. Very few randomized controlled trials are designed
to test the effectiveness of operative treatment of rotator cuff tears.
The utility values used, while being generated by a validated outcome measure, were obtained from the experience of one surgeon
at an academic medical center and may not represent the national
mean, although sensitivity analysis on utility did not change the
preferred treatment strategy. In addition, little is known about
the longer-term outcomes regarding relapse, response to repeated rounds of nonoperative treatment, and progression to
rotator cuff arthropathy. Further, while data exist on the rate
of symptom development in rotator cuff disease, the mean duration of follow-up is less than five years, making extrapolation to
an entire lifetime less certain. These weaknesses are important,
but sensitivity analyses on these factors did not materially
alter our findings.
Third, estimates of indirect costs associated with rotator
cuff tears do not exist in the literature. We inferred these costs
by linking estimates of the relationship between rotator cuff
tears and functional limitations to estimates of the relationship
between functional limitations and indirect cost factors. While
the study contributes to our understanding of the full societal
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effects of rotator cuff tears, additional research is needed
to confirm the study findings and caution should be taken in
using the results to guide the treatment of individual patients.
Although rotator cuff repair is cost-saving across all patients, nonoperative treatment is the preferred strategy for a
large number of patients. The challenge to maximize the value
of treatment for rotator cuff disease overall is to better distinguish between the patients who would benefit more from
nonoperative treatment and those who would benefit more
from operative treatment. Furthermore, differences in the type
and quality of both operative and nonoperative treatment
could lead to further individual variation. Because the study
focused on the cohort of patients receiving surgery, the results
of this study should not be interpreted as suggesting that all
rotator cuff tears require surgery. Rather, the results show that
rotator cuff repair has an important role in minimizing the
societal burden of rotator cuff disease.
In summary, the economic burden to society of rotator
cuff tears is substantial and rotator cuff repair may play an important role in reducing that burden. We estimate that the surgical procedures for this condition performed each year in the
U.S. will generate lifetime societal savings of approximately $3.44
billion. Rotator cuff repair is both cost-saving for society in
younger patients and cost-effective for all patient age groups.
Appendix
A detailed description of the technical aspects of the
analyses and tables showing annual disability payments as
well as the Current Procedural Terminology (CPT) codes, rate
of occurrence of concomitant procedures, and 2013 average
Medicare reimbursements are available with the online version
of this article as a data supplement at jbjs.org. n
NOTE: The authors thank the members of the AAOS Value Project Team for their valuable comments
on earlier drafts of the paper. The authors also thank the Rothman Institute for providing patient
outcome data, a panel of clinical experts who provided additional review and input, and Josh
Saavoss and Sheila Sankaran for their editorial assistance.
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