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Abstract

Management of Rotator Cuff Injuries Clinical Practice Guideline is
based on a systematic review of current scientific and clinical
research. The purpose of this clinical practice guideline is to guide the
clinician’s ability to diagnose and treat rotator cuff tears in adults by
providing evidence-based recommendations for key decisions that
affect the management of patients with rotator cuff injuries. This
guideline contains 33 recommendations, including both diagnosis
and treatment. In addition, the work group highlighted the need for
better research in the diagnosis and treatment of rotator cuff injuries.

Burden of Disease

Shoulder disease is a major cause of
musculoskeletal disability in the
United States. Chronic shoulder pain
has been estimated to affect approx-
imately 8% of all American adults,
second only to chronic knee pain in our
society’s burden of musculoskeletal
disease.! Rotator cuff pathology is the
leading cause of shoulder-related dis-
ability seen by orthopaedic surgeons,
and surgical volume is on the rise.!
One study, for example, notes a 141%
increase in rotator cuff repairs from
1996 to 2006 in the United States.”
Societal costs of a medical condi-
tion include direct and indirect costs.
Direct costs are those associated with
diagnosis and treatment, whereas
indirect costs include lost income due
to inability to work or lower wages,
missed workdays, and disability
payments.> Approximately 250,000
rotator cuff repairs ($6,367 per
medical patient) are done annually in
the United States. Despite this high
cost, rotator cuff repair creates an
increase in quality-adjusted life-years
for all patients, irrespective of age.3*
An estimated $3,442,750,000 life-
time societal saving per annum was

noted for the 250,000 yearly rotator
cuff repairs done in the United
States.?

Etiology

Rotator cuff tears have two main
causes: injury and degeneration.
Acute tears are usually due to injury.
This type of tear can occur in isola-
tion or with other shoulder injuries,
such as a broken collarbone or dis-
located shoulder. Degenerative tears
are more common and are the result
of wearing down of the tendon that
occurs slowly over time. This degen-
eration naturally occurs with age.
Rotator cuff tears are more common
in the dominant arm.?

Incidence and Prevalence

Approximately 4.5 million patient
visits related to shoulder pain occur
each year in the United States.> More
than two-thirds of patients treated
with rotator cuff repair are of work-
ing age. The prevalence of rotator
cuff tears increases with age, with
54% of asymptomatic patients aged
60 years or older, having sustained
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either a partial or complete rotator
cuff tear (RCT) on magnetic reso-
nance imaging.® Ultrasonography
studies by Tempelhof et al” revealed
that 13% of individuals in their fifth
decade, 20% in their sixth decade,
and 31% in their seventh decade of
life have RCTs. From their study on
306 cadavers, Lohr and Uhthoff®
noted a 19% and 32% prevalence of
full-thickness and partial-thickness
tears, respectively. Not all these
tears are symptomatic.

Risk Factors

Because rotator cuff tears are largely
caused by the normal wear and tear
that goes along with aging, people
older than 40 years are at greater risk.

People who do repetitive lifting or
overhead activities are also at risk for
rotator cuff tears. Athletes are espe-
cially vulnerable to overuse tears,
particularly in the setting of repetitive
microtrauma as observed in tennis
players and baseball pitchers. Paint-
ers, carpenters, and others who do
overhead work also have a greater
chance for tears.

Although overuse tears caused by
sports activity or overhead work also
occur in younger people, most tears
in young adults are caused by a
traumatic injury, such as a fall or
shoulder dislocation.®

Potential Benefits, Harms,
and Contraindications

Risks associated with both surgical
and nonsurgical management of
rotator cuff tears. These include, but
are not limited to infection, stiffness,
bleeding, and neurologic injury for

surgical management, and increased
structural damage and functional
limitations for nonsurgical manage-
ment. Contraindications for surgical
management vary widely based on
the treatment and the patient.

Overview and Rationale

To address the healthcare concern
created by the available literature
regarding rotator cuff injuries, in
2017, the American Academy of
Orthopaedic Surgeons (AAOS) lead-
ership allocated resources to update
the 2010 evidence-based, Clinical
Practice Guideline (CPG), evaluating
the management of rotator cuff in-
juries and complications. The AAOS,
with input from representatives from

the Arthroscopy Association of
North America, the American
Orthopaedic  Society for Sports

Medicine, the American Academy of
Family Physicians, the American
Physical Therapy Association, the
American College of Sports Medi-
cine, the American Society of Shoul-
der and Elbow Therapists, and the
American Shoulder and Elbow Sur-
geons, recently published their CPG,
Management of Rotator Cuff In-
juries.” This CPG was approved by
the AAOS Board of Directors in
March 2019 and has been officially
endorsed by the Arthroscopy Asso-
ciation of North America, the
American Shoulder and Elbow Sur-
geons, the American Orthopaedic
Society for Sports Medicine, and the
American Society of Shoulder and
Elbow Therapists. The purpose of
this CPG is to diagnose and treat
rotator cuff tears based on current
best evidence.

The work group formulated pre-
liminary recommendations, which
were designed to be important and
actionable interventions to create a
clinically relevant document ad-
dressing the management of rotator
cuff injuries across the episode of
care. An extensive literature search
was done to investigate these pre-
liminary topics based on strict inclu-
sion criteria designed to identify the
best available evidence. The many
citations were summarized, classified
by patient outcomes, and graded by
the strength of methodology, repre-
senting best available evidence to
be used by the work group to for-
mulate final evidence-based recom-
mendations. The recommendations
underwent a rigorous internal and
external peer review process, result-
ing in the final approved CPG. The
entire process adhered to the strict
evidence-based CPG methodology
developed by the AAOS under the
guidance of an oversight chair. The
scientific nature of this process is
often misunderstood because it in-
cludes only primary research articles
published in peer-reviewed journals
that excludes all secondary research,
including systematic and narrative
reviews. However, research analysts
comb through the bibliographies of
relevant secondary research and any
citations that meet the inclusion cri-
teria are evaluated. In addition, reg-
istry data reports and conference
abstracts do not meet the standard of
articles published in a peer-reviewed
journal; however, if articles based on
the registry data or conference
proceedings are published, they are
then evaluated for inclusion as sup-
port for particular recommendations.

Management of Rotator Cuff Injuries Work Group: Stephen Weber, MD (Co-Chair); Jaskarndip Chahal, MD (Co-Chair); Shafic A. Sraj, MD;
Jason M. Matuszak, MD; Amee L. Seitz, PhD, PT; Lori A. Michener, PhD, PT, ATC; Mark R. Hutchinson, MD; Michael A. Shaffer, PT, ATC,
OCS; Xinning Li, MD; Michael M. Albrecht, MD; Christopher C. Schmidt, MD; John Kuhn, MD, MS; and Leesa Galatz, MD. Nonvoting
Members: Gregory A. Brown, MD, PhD (Oversight Chair). AAOS Staff. William O. Shaffer, MD; Jayson Murray, MA; Ryan Pezold, MA; Kyle
Mullen, MPH; Mukarram Mohiuddin, MPH; Syed Hussain, MS; Peter Shores, MPH; Anne Woznica, MLIS, AHIP; Kaitlyn S. Sevarino, MBA;
Mary DeMars, Gregory A. Brown, MD, PhD (AAOS Clinical Practice Guidelines Section Leader), Kevin G. Shea, MD (AAOS Committee on
Evidence-Based Quality and Value Chair), and Robert H. Quinn, MD (AAOS Council on Research and Quality Chair).
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Sometimes, retrospective series, small
case series, and case reports are
excluded either because of the inher-
ent risk of bias or because higher
quality of evidence is available to
address the same question. A “best
evidence synthesis” is used whereby
only the best available evidence for
any given outcome is applied to
create the recommendation ratings
as strong, moderate, or limited. The
use of this best evidence protocol
reduces the adverse or favorable
effect of poorly designed studies on
the final recommendation. A con-
sensus recommendation can only be
formulated by the work group if no
supporting evidence is available.

In summary, the rotator cuff guide-
line involved reviewing more than
9,400 abstracts and more than 2,100
full-text articles to develop 33 recom-
mendations supported by 213 research
articles meeting stringent inclusion
criteria. Each recommendation is
based on a systematic review of the
research-related topic, which resulted
in 12 recommendations classified as
strong, 9 as moderate, 5 as limited, and
7 as consensus. Strength of recom-
mendation is assigned based on the
quality of the supporting evidence.

Collectively, from these
recommendations, a theme emerges.
The first rotator cuff CPG pub-
lished'® was met with some contro-
versy, with several subspecialty
societies of the AAOS recommending
that the AAOS refrain from pub-
lishing this guideline, citing the “lack
of evidence, risk of misinterpreta-
tion, and potential for misuse.”!! Of
31 recommendations, 19 were
determined to be inconclusive based
on the strict criteria imposed and the
available literature, 4 were of mod-
erate grade, 6 were limited, and 2
were consensus statements. The
inability of the CPG to support
accepted approaches to treatment of
rotator cuff injury with higher-level
recommendations led to substantial
confusion in the orthopaedic com-

munity, with one editorial stating
“The CPG process as currently con-
figured unnecessarily calls our treat-
ments into question, notwithstanding
the Clinical Practice Guideline Dis-
claimer.”'! Even the lead author of
the 2010 CPG felt obligated to write
an editorial regarding its con-
clusions,'? although other members
of the group were more favorably
inclined.’3 The less rigorous Appro-
priate Use Criteria process was rec-
ommended to ameliorate some of
these issues in rotator cuff injury,'
which was published in 2013.15

In the years since this initial CPG
was published, the quality of the lit-
erature in this arena has improved
markedly. The CPG process has also
changed. The “inconclusive” cate-
gory has been removed. Each state-
ment now starts with a description of
the quality of evidence. In addition,
expert opinion was now allowed in
the absence of strong evidence,
which was strictly forbidden in the
first guideline. The current CPG now
has 33 recommendations with 12
recommendations  classified  as
strong, 9 as moderate, 5 as limited,
and 7 as consensus, reflecting both
the improvement in the literature
and changes in the CPG process.

Perhaps of most interest are the
recommendations covering surgical
versus nonsurgical management of
rotator cuff tears. The initial rotator
cuff injury CPG recommendation—
“Rotator cuff repair is an option for
patients with chronic, symptomatic
full-thickness tears”—allowed only a
weak recommendation for repair
based on the available literature.'®
The current CPG still has a strong
recommendation for initial conser-
vative management of chronic rota-
tor cuff tears. Improvements in the
literature have now allowed a strong
recommendation for long-term sur-
gical management: “Strong evidence
supports that patient-reported out-
comes (PROs) improve with physical
therapy in symptomatic patients with

full-thickness  rotator cuff tears.
However, the rotator cuff tear size,
muscle atrophy, and fatty infiltration
may progress over 5 to 10 years with
nonsurgical management.” In addi-
tion, “Moderate evidence supports
that healed rotator cuff repairs
show improved patient-reported and
functional outcomes compared with
physical therapy and unhealed rotator
cuff repairs.” The recommendations in
the current CPG were based in part on
an earlier level 1 study by Moosmayer
et al.'® Showing the difficulties of in-
terpreting a shorter-term follow-up of
rotator cuff surgery, a 10-year follow-
up of the same series of patients pub-
lished by the same lead author now
shows clear superiority of surgical
management of small to medium
rotator cuff tears.!”

Other  controversial  recom-
mendations in the initial 2010 CPG
have stood the test of time. The initial
moderate strength recommendation
for concomitant acromioplasty read,
“Routine acromioplasty is not
required at the time of rotator cuff
repair.”'0 In 2010, this recommen-
dation met with considerable dis-
sension.!! Although the current CPG
states: “Moderate strength evidence
does not support the routine use of
acromioplasty as a concomitant
treatment compared with arthro-
scopic repair alone for patients with
small- to medium-sized full-thickness
rotator cuff tears,” this recommen-
dation is currently far less contro-
versial than in 2010.

Assessing open versus arthroscopic
treatment of rotator cuff tears was
challenging in the 2010 CPG. This CPG
had an inconclusive recommendation
on this subject, stating “We cannot
recommend for or against a specific
technique (ie, arthroscopic, mini-open,
or open repair) when surgery is indi-
cated for full-thickness rotator cuff
tears.”'0 The addition of higher-level
evidence resulted in a strong recom-
mendation, stating “Strong evidence
supports no difference in long-term
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(>1 year) PROs or cuff healing rates
between open and arthroscopic re-
pairs;  however, arthroscopic-only
technique is associated with better
short-term improvement in postoper-
ative recovery of motion and decreased
visual analog scores.”

The subject of double-row repair in
the 2010 CPG had so little high-level
evidence that the issue was left to a
future research recommendation.!?
The current CPG now states,
“Strong evidence does not support
double-row rotator cuff repair con-
structs on improving PROs compared
with single-row vertical mattress
repair constructs.” Regarding retear
rates, the current guideline states,
“Strong evidence supports lower re-
tear rates after double-row repair
compared with single-row vertical
mattress repair when evaluating for
both partial- and full-thickness retears
after primary repair; however, when
evaluating the data for only full-
thickness retears, limited evidence
does not support lower retear rates
after double-row primary repair.”
These two strong recommendations
should assist the surgeon in deter-
mining their preferred rotator cuff
repair technique.

Overall, many factors have led to
improvements in the current CPG.
This CPG will be followed by an
update of the 2013 Rotator Cuff
Appropriate Use Criteria,’® which
will provide additional clarity
through patient-specific treatment
recommendations for the practicing
orthopaedic surgeon. Translating
these guidelines into definitive prac-
tice changes remains a goal of these
guidelines in general.!8

Future Research

Consideration for future research is
provided for each recommendation
within this document. High-quality
studies comparing the outcomes of
surgical and nonsurgical manage-

ment of rotator cuff pathology of all
types remain a major gap in knowl-
edge. These need to continue out to 5
years to fully understand the efficacy
of each treatment. Future studies
should focus more on strengthening
the literature for the association
between RCTs and factors, such as
diabetes mellitus, hypertension, cho-
lesterol, smoking, and body mass
index (BMI). Questions persist
regarding the timing of physical ther-
apy after surgery and the need for
formal therapy versus a supervised
home program. Although widely used
in practice, the risks and benefits of
corticosteroid injections in patients
with rotator cuff tears remain unclear.
The repair of high-grade partial rota-
tor cuff tears has been widely adopted
by the orthopaedic community,
but minimal evidence exists to support
this choice. The risk and expense of
orthobiologics in rotator cuff surgery
remains difficult to fully assess,
although multiple high-quality studies
are currently available. The use of
either allograft or xenograft patches
either to augment rotator cuff repair
or as a superior capsular reconstruc-
tion requires additional high-quality
studies to prove efficacy. Finally, given
the opioid epidemic, high-quality
studies of multimodal analgesia for
rotator cuff surgery would seem to
be a matter of public policy. Consid-
eration for future research is provided
for each recommendation within this
document. High-strength, level 1
studies comparing the outcomes of
surgical and nonsurgical management
of rotator cuff pathology of all types
remain a major gap in knowledge.

Recommendations

This summary of recommendations
of the AAOS Management of Rotator
Cuff Injuries  Clinical ~ Practice
Guideline contains a list of evidence-
based treatment recommendations.
Discussions of how each recommen-

dation was developed and the com-
plete evidence report are contained in
the full guideline at www.aaos.org/
rotatorcuffinjuriescpg. Readers are
urged to consult the full guideline for
the comprehensive evaluation of the
available scientific studies. The rec-
ommendations were established using
methods of evidence-based medicine
that rigorously control for bias,
enhance transparency, and promote
reproducibility.

The summary of recommendations
is not intended to stand alone. Medical
care should be based on evidence, a
physician’s expert judgment, and the
patient’s circumstances, values, pref-
erences, and rights. For treatment
procedures to provide benefit, mutual
collaboration with shared decision
making  between  patient and
physician/allied healthcare provider is
essential.

A strong recommendation means
that the quality of the supporting evi-
dence is high. A moderate recommen-
dation means that the benefits exceed
the potential harm (or that the poten-
tial harm clearly exceeds the benefits in
the case of a negative recommenda-
tion), but the quality/applicability of
the supporting evidence is not as
strong. A limited recommendation
means that there is a lack of compelling
evidence that has resulted in an unclear
balance between benefits and potential
harms. A consensus recommendation
means that expert opinion supports the
guideline recommendation, although
empirical evidence is not available that
meets the inclusion criteria of the
guideline’s systematic review.

Strength of
Recommendation
Descriptions

Management of Small to
Medium Tears

Strong evidence supports that both
physical therapy and surgical
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Strength

Overall Strength of Evidence

Description of Evidence Strength

Strength Visual

Strong Strong

Moderate Moderate

Limited

Consensus No evidence

management resulted in a notable
improvement in PROs for patients
with symptomatic small to medium
full-thickness rotator cuff tears.

Strength of Recommendation:
Strong kK

Implication:  Practitioners  should
follow a strong recommendation,
unless a clear and compelling rationale
for an alternative approach is present.

Long-Term Nonsurgical
Management

Strong evidence supports that PROs
improve with physical therapy in
symptomatic patients with full-
thickness rotator cuff tears. How-
ever, the rotator cuff tear size, muscle
atrophy, and fatty infiltration may
progress over 5 to 10 years with
nonsurgical management.

Strength of Recommendation:
Strong kA Kk

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Low strength evidence
or conflicting evidence

Evidence from two or more “high” strength studies

22,08 ¢

with consistent findings for recommending for or

against the intervention.

Evidence from two or more “moderate” strength

Yok k

studies with consistent findings or evidence
from a single “high” quality study for
recommending for or against the intervention.

Evidence from two or more “low” strength studies

Yok

with consistent findings or evidence from a
single study for recommending for or against the
intervention or diagnostic test or the evidence is
insufficient or conflicting and does not allow a
recommendation for or against the intervention.

No supporting evidence is available. In the

absence of reliable evidence, the work group is
making a recommendation based on their
clinical opinion. Consensus recommendations
can only be created when not establishing a
recommendation could have catastrophic

consequences.

Surgical Management

Moderate evidence supports that
healed rotator cuff repairs show
improved patient-reported and func-
tional outcomes compared with
physical therapy and unhealed rota-
tor cuff repairs.

Strength of Recommendation:
Moderate Je v Y

Implication: Practitioners should
generally follow a moderate recom-
mendation but remain alert to new
information and be sensitive to
patient preferences.

Acromioplasty and Rotator
Cuff Repair

Moderate strength evidence does not
support the routine use of acromio-
plasty as a concomitant treatment
compared with arthroscopic repair
alone for patients with small- to
medium-sized full-thickness rotator
cuff tears.

Strength of Recommendation:

Moderate Jev Y

Implication: Practitioners should
generally follow a moderate recom-

mendation but remain alert to new
information and be sensitive to
patient preferences.

Distal Clavicle Resection

Moderate strength evidence sup-
ports the use of distal clavicle
resection as a concomitant treat-
ment to arthroscopic repair for pa-
tients with full-thickness rotator
cuff tears and symptomatic acro-
mioclavicular joints.

Strength of Recommendation:
Moderate ey Y

Implication: Practitioners should
generally follow a moderate recom-
mendation but remain alert to new
information and be sensitive to
patient preferences.

Diagnosis (Clinical
Examination)

Strong evidence supports that clini-
cal examination can be useful to
diagnose or stratify patients with
rotator cuff tears; however, a com-
bination of tests will increase diag-
nostic accuracy.
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Strength of Recommendation:
strong kA kA

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Diagnosis (Imaging)

Strong evidence supports that mag-
netic resonance imaging, magnetic
resonance angiography, and ultraso-
nography are useful adjuncts to a
clinical examination for identifying
rotator cuff tears.

Strength of Recommendation:
Strong kA sk A

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Post-op Mobilization Timing
Strong evidence suggests similar
postoperative clinical and PROs for
small- to medium-sized full-thickness
rotator cuff tears between early
mobilization and delayed mobiliza-
tion up to 8 weeks for patients who
have undergone arthroscopic rotator
cuff repair.

Strength of Recommendation:
strong kA

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Corticosteroid Injections for
Rotator Cuff Tears

Moderate evidence supports the use
of a single injection of corticosteroid
with local anesthetic for short-term
improvement in both pain and func-
tion for patients with shoulder pain.

Strength of Recommendation:
Moderate vy Y

Implication: Practitioners should
generally follow a moderate recom-
mendation but remain alert to new
information and be sensitive to
patient preferences.

Hyaluronic Acid Injections
for Rotator Cuff Tears

Limited evidence supports the use of
hyaluronic acid injections in the
nonsurgical management of patients
with rotator cuff pathology.

Strength of Recommendation:
Limited ye v

Implication: Practitioners should feel
little constraint in following a rec-
ommendation labeled as limited,
exercise clinical judgment, and be
alert for emerging evidence that
clarifies or helps to determine the
balance between benefits and poten-
tial harms. Patient preference should
have a substantial influencing role.

Platelet-Rich Plasma
Injection in Partial-Thickness
Tears

Limited evidence does not support
the routine use of platelet-rich plasma
(PRP) for the treatment of rotator
cuff tendinopathy or partial tears.

Strength of Recommendation:
Limited ye v

Implication: Practitioners should feel
little constraint in following a rec-
ommendation labeled as limited,
exercise clinical judgment, and be
alert for emerging evidence that
clarifies or helps to determine the
balance between benefits and poten-
tial harms. Patient preference should
have a substantial influencing role.

High-Grade Partial-
Thickness Rotator Cuff Tears

Strong evidence supports the use of
either conversion to full-thickness or

transtendinous/in situ repair in pa-
tients who failed conservative man-
agement with high-grade partial-
thickness rotator cuff tears.

Strength of Recommendation:
Strong kA sk A

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Prognostic Factors (Age)

Strong evidence supports that older
age is associated with higher failure
rates and poorer PROs after rotator
cuff repair.

Strength of Recommendation:
Strong kK

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Prognostic Factors (Higher
Body Mass Index)

Moderate evidence supports that
higher BMI is correlated with higher
retear rates after rotator cuff repair
surgery; however, strong evidence
supports that no correlation exists
between higher BMI and worse PROs
after rotator cuff repair.

Strength of Recommendation:
Moderate vy Y

Implication: Practitioners should
generally follow a moderate recom-
mendation but remain alert to new
information and be sensitive to
patient preferences.

Prognostic Factors
(Worker’s Compensation)

Strong evidence supports the pres-
ence of a worker’s compensation
claim is associated with poorer PROs
after rotator cuff repair.
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Strength of Recommendation:
Strong sk K

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Prognostic Factors
(Comorbidities)

Moderate evidence supports the
association of poorer PROs in pa-
tients with comorbidities.

Strength of Recommendation:
Moderate vy Y

Implication: Practitioners should
generally follow a moderate recom-
mendation but remain alert to new
information and be sensitive to
patient preferences.

Prognostic Factors
(Diabetes)

Moderate evidence suggests that pa-
tients with diabetes will have higher
retear rates and poorer quality of life
and PRO scores after rotator cuff
repair.

Strength of Recommendation:
Moderate Je v

Implication: Practitioners should
generally follow a moderate recom-
mendation but remain alert to new
information and be sensitive to
patient preferences.

Prognostic Factors (Patient
Expectations)

Moderate evidence correlates higher
preoperative patient expectations for
surgery with higher PROs after rota-
tor cuff repair.

Strength of Recommendation:
Moderate Je v Y

Implication: Practitioners should
generally follow a moderate recom-
mendation but remain alert to

new information and be sensitive to
patient preferences.

Biological Augmentation
With Platelet-derived
Products

Strong evidence does not support
biological augmentation of rotator
cuff repair with platelet-derived
products on improving PROs; how-
ever, limited evidence supports the
use of liquid platelet-rich plasma in
the context of decreasing retear
rates.

Strength of Recommendation:
Strong Ak A

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Single-Row Versus Double-
Row Repair

Strong evidence does not support
double-row rotator cuff repair con-
structs on improving PROs com-
pared with single-row  vertical
mattress repair constructs.

Strength of Recommendation:
Strong sk

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Single-Row Versus Double-
Row Repair Retears

Strong evidence supports lower re-
tear rates after double-row repair
compared with single-row vertical
mattress repair when evaluating for
both partial- and full-thickness re-
tears after primary repair; however,
when evaluating the data for only
full-thickness retears, limited evi-
dence does not support lower

retear rates after double-row pri-
mary repair.

Strength of Recommendation:
strong Ak

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Marrow Stimulation

Limited evidence suggests that mar-
row stimulation at the time of rotator
cuff repair does not improve PROs;
however, this technique may decrease
retear rates in patients with larger
tear sizes.

Strength of Recommendation:
Limited ye v

Implication: Practitioners should
feel little constraint in following a
recommendation labeled as limited,
exercise clinical judgment, and be
alert for emerging evidence that
clarifies or helps to determine the
balance between benefits and
potential harms. Patient preference
should have a substantial influenc-
ing role.

Dermal Allografts

Limited evidence supports the use of
dermal allografts to augment the
repair of large and massive rotator
cuff tears to improve PROs.

Strength of Recommendation:
Limited ye v

Implication: Practitioners should
feel little constraint in following a
recommendation labeled as limited,
exercise clinical judgment, and be
alert for emerging evidence that
clarifies or helps to determine the
balance between benefits and
potential harms. Patient preference
should have a substantial influenc-
ing role.
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Xenografts

Limited evidence does not support
the use of xenografts to augment the
repair of large and massive rotator
cuff tears.

Strength of Recommendation:
Limited ye v

Implication: Practitioners should feel
little constraint in following a rec-
ommendation labeled as limited,
exercise clinical judgment, and be
alert for emerging evidence that
clarifies or helps to determine the
balance between benefits and poten-
tial harms. Patient preference should
have a substantial influencing role.

Open Versus Arthroscopic
Repair

Strong evidence supports no differ-
ence in long-term (>1 year) PROs or
cuff healing rates between open
and arthroscopic repairs; however,
arthroscopic-only technique is associ-
ated with better short-term improve-
ment in postoperative recovery of
motion and decreased visual analog
scores.

Strength of Recommendation:
Strong sk k

Implication: Practitioners should
follow a strong recommendation,
unless a clear and compelling ratio-
nale for an alternative approach is
present.

Postoperative Pain
Management

Moderate evidence supports the use
of multimodal programs or non-
opioid individual modalities to pro-
vide added benefit for postoperative
pain management after rotator cuff
repair.

Strength of Recommendation:

Moderate Je v Y

Implication: Practitioners should
generally follow a moderate recom-

mendation but remain alert to new
information and be sensitive to
patient preferences.

Supervised Exercise Versus
Unsupervised Exercise

In the absence of reliable evidence,
the opinion of the work group is that
supervised physical therapy is more
appropriate than unsupervised home
exercise for some patients after rota-
tor cuff repair.

Strength of Recommendation:
Consensus -y

Implication: In the absence of reliable
evidence, practitioners should remain
alert to new information, as emerging
studies may change this recommen-
dation. Practitioners should weigh
this recommendation with their clin-
ical expertise and be sensitive to
patient preferences.

Multiple Steroid Injections for
Rotator Cuff Tears

In the absence of reliable evidence,
the opinion of the work group is that
multiple steroid injections may com-
promise the integrity of the rotator
cuff, which may affect attempts at a
subsequent repair.

Strength of Recommendation:
Consensusy

Implication: In the absence of reliable
evidence, practitioners should remain
alert to new information, as emerging
studies may change this recommen-
dation. Practitioners should weigh
this recommendation with their clin-
ical expertise and be sensitive to
patient preferences.

Platelet-Rich Plasma
Injections in Full-Thickness
Tears

In the absence of reliable evidence,
the consensus of the work group is
that we do not recommend the rou-
tine use of PRP in the nonsurgical

management of full-thickness rotator
cuff tears.

Strength of Recommendation:
Consensusyk

Implication: In the absence of reliable
evidence, practitioners should remain
alert to new information, as emerging
studies may change this recommen-
dation. Practitioners should weigh
this recommendation with their clin-
ical expertise and be sensitive to
patient preferences.

Partial Rotator Cuff Tear

In the absence of reliable evidence,
the work group is unable to define a
preference for the choice of débride-
ment versus repair of high-grade
partial-thickness cuff tears that
have failed physical therapy; how-
ever, repair of high-grade partial
tears could improve outcomes.

Strength of Recommendation:
Consensus

Implication: In the absence of reliable
evidence, practitioners should remain
alert to new information, as emerging
studies may change this recommen-
dation. Practitioners should weigh
this recommendation with their clin-
ical expertise and be sensitive to
patient preferences.

Unrepairable Tears Without
Arthropathy (Biological
Procedures)

In the absence of reliable evidence,
the opinion of the work group is
that physical therapy, biceps
tenotomy/tenodesis, partial repair,
tendon transfer, superior capsular
reconstruction, arthroscopic débride-
ment, or allograft augmentation
(nonporcine) can improve PROs.

Strength of Recommendation:
Consensusyk

Implication: In the absence of reliable
evidence, practitioners should remain
alert to new information, as emerging
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studies may change this recommen-
dation. Practitioners should weigh
this recommendation with their clin-
ical expertise and be sensitive to
patient preferences.

Massive, Unrepairable
Rotator Cuff Tear (Reverse
Arthroplasty)

In the absence of reliable evidence, the
opinion of the work group is that in
patients with massive, unrepairable
rotator cuff tears and pseudoparalysis
who have failed other treatments,
reverse arthroplasty can improve
reported outcomes.

Strength of Recommendation:
Consensus ¢

Implication: In the absence of reliable
evidence, practitioners should remain
alert to new information, as emerging
studies may change this recommen-
dation. Practitioners should weigh
this recommendation with their clin-
ical expertise and be sensitive to
patient preferences.

Unrepairable Tears with
Arthroplasty

In the absence of reliable evidence, the
opinion of the work group is that after
failure of conservative treatment,
reverse shoulder arthroplasty for un-
repairable tears with glenohumeral
joint arthritis can improve PROs.

Strength of Recommendation:
Consensusy

Implication: In the absence of reliable
evidence, practitioners should remain
alert to new information, as emerging
studies may change this recommen-

dation. Practitioners should weigh
this recommendation with their clin-
ical expertise and be sensitive to
patient preferences.

References

References printed in bold type are
those published within the past 5
years.

1. Narvy SJ, Didinger TC, Lehoang D, et al:
Direct cost analysis of outpatient
arthroscopic rotator cuff repair in Medicare
and non-Medicare populations. Orthop |
Sports Med 2016;4:2325967116668829.

2. Colvin AC, Egorova N, Harrison AK,
Moskowitz A, Flatow EL: National trends
in rotator cuff repair. | Bone Joint Surg Am
2012;94:227-233.

3. Mather RC 1III, Koenig L, Acevedo D, et al:
The societal and economic value of rotator
cuff repair. | Bone Joint Surg Am 2013;95:
1993-2000.

4. Vitale MA, Vitale MG, Zivin JG, Braman
JP, Bigliani LU, Flatow EL: Rotator cuff
repair: An analysis of utility scores and cost-
effectiveness. | Shoulder Elbow Surg 2007;
16:181-187.

5. Ortholnfo RC: American Academy of
Orthopaedic Surgeons [Internet]. 2007.
https://orthoinfo.aaos.org/en/diseases—
conditions/rotator-cuff-tears/. Accessed

July 15, 2019.

6. Sher JS, Uribe JW, Posada A, Murphy BJ,
Zlatkin MB: Abnormal findings on
magnetic resonance images of
asymptomatic shoulders. | Bone Joint Surg
Am 1995;77:10-15.

7. Tempelhof S, Rupp S, Seil R: Age-related
prevalence of rotator cuff tears in
asymptomatic shoulders. | Shoulder Elbow
Surg 1999;8:296-299.

8. Lohr JF, Uhthoff HK: Epidemiology and
pathophysiology of rotator cuff tears
[in German]. Orthopade 2007;36:
788-795.

9. American Academy of Orthopaedic Surgeons:
Management of Rotator Cuff Injuries. http:/
www.assoc.org/rotatorcuffinjuriescpg.
Accessed July 15, 2019.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Pedowitz RA, Yamaguchi K, Ahmad CS,
et al: Optimizing the management of
rotator cuff problems. | Am Acad Orthop
Surg 2011;19:368-379.

Lubowitz JH, McIntyre LF, Provencher
MT, Poehling GG: AAOS rotator cuff
clinical practice guideline misses.
Arthroscopy 2012;28:589-592.

Pedowitz RA: Does every question need a
level-I answer? Pragmatic and ethical
considerations of clinical practice
guidelines: Commentary on an article by
Robert A. Pedowitz, MD, PhD, et al.:
“American Academy of Orthopaedic
Surgeons Clinical Practice Guideline on
optimizing the management of rotator cuff
problems”. | Bone Joint Surg Am 2012;94:
el3.

Sanders JO, Jevsevar DS, Goldberg MJ,
Weber KL: Quality guidelines need
evidence, not opinion: Commentary on an
article by Robert A. Pedowitz, MD, PhD,
et al.: “American Academy of Orthopaedic
Surgeons Clinical Practice Guideline on
optimizing the management of rotator cuff
problems”. | Bone joint Surg Am 2012;94:
el4.

Beach WR: Embrace appropriate use
criterion. Inside AANA 2012:16-17.

Murray J, Gross L: Optimizing the
management of full-thickness rotator cuff
tears. | Am Acad Orthop Surg 2013;21:
767-771.

Moosmayer S, Lund G, Seljom U, et al:
Comparison between surgery and
physiotherapy in the treatment of
small and medium-sized tears of the
rotator cuff: A randomised controlled
study of 103 patients with one-year
follow-up. ] Bone Joint Surg Br2010;92:
83-91.

Moosmayer S, Lund G, Seljom US, et al:
At a 10-year follow-up, tendon repair is
superior to physiotherapy in the treatment
of small and medium-sized rotator cuff
tears. | Bone Joint Surg Am 2019;101:
1050-1060.

Stambough JB, Nunley RM, Spraggs-
Hughes AG, Gardner M]J, Ricci WM,
McAndrew CM: Clinical practice
guidelines in action: Differences in
femoral neck fracture management
by trauma and arthroplasty training.
J Am Acad Orthop Surg 2019;27:
287-294.

March 1, 2020, Vol 28, No 5

e201

Copyright © the American Academy of Orthopaedic Surgeons. Unauthorized reproduction of this article is prohibited.



https://orthoinfo.aaos.org/en/diseases--conditions/rotator-cuff-tears/
https://orthoinfo.aaos.org/en/diseases--conditions/rotator-cuff-tears/
http://www.assoc.org/rotatorcuffinjuriescpg
http://www.assoc.org/rotatorcuffinjuriescpg

