
Optimizing the Management of
Rotator Cuff Problems

Abstract

Of the 31 recommendations made by the work group, 19 were
determined to be inconclusive because of the absence of definitive
evidence. Of the remaining recommendations, four were classified
as moderate grade, six as weak, and two as consensus statements
of expert opinion. The four moderate-grade recommendations
include suggestions that exercise and nonsteroidal anti-
inflammatory drugs be used to manage rotator cuff symptoms in
the absence of a full-thickness tear, that routine acromioplasty is
not required at the time of rotator cuff repair, that non–cross-linked,
porcine small intestine submucosal xenograft patches not be used
to manage rotator cuff tears, and that surgeons can advise patients
that workers’ compensation status correlates with less favorable
outcomes after rotator cuff surgery.

Overview and Rationale

This clinical practice guideline was
approved by the American Academy
of Orthopaedic Surgeons (AAOS) on
December 4, 2010. It is based on a
systematic review of published stud-
ies on the management of rotator
cuff problems in adults. In addition
to providing practice recommenda-
tions, this guideline highlights gaps
in the literature and areas that re-
quire future research.

The purpose of this clinical prac-
tice guideline is to help improve
treatment based on current best evi-
dence. Current evidence-based prac-
tice standards require that physicians
use the best available evidence in
their clinical decision making. To as-
sist in this, this clinical practice
guideline consists of a series of sys-
tematic reviews of the available liter-
ature regarding the treatment of ro-
tator cuff problems. These systematic
reviews include evidence published
from 1966 through October 1, 2008,

and show where good evidence ex-
ists, where evidence is lacking, and
what topics future research must tar-
get to improve management of pa-
tients with rotator cuff problems.
AAOS staff and the work group sys-
tematically reviewed the available lit-
erature and wrote the following rec-
ommendations using a rigorous,
standardized process.

Musculoskeletal care is provided in
many different settings by many differ-
ent providers. In an effort to improve
the quality and efficiency of care, we
created this guideline as an educational
tool to guide qualified physicians
through a series of treatment decisions.
This guideline should not be construed
as including all proper methods of care
or as excluding methods of care rea-
sonably directed to obtaining the same
results. The ultimate judgment regard-
ing any specific procedure or treatment
must be made in light of all circum-
stances presented by the patient and the
needs and resources particular to the
locality or institution.
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Potential Harms and
Contraindications

Most treatments are associated with
some known risks, especially inva-
sive and surgical treatments. In addi-
tion, contraindications vary widely
based on the treatment administered.
Therefore, discussion of available
treatments and procedures applica-
ble to the individual patient rely on
mutual communication between the
patient and physician.

Methods

The methods used to develop this
clinical practice guideline were de-
signed to combat bias, enhance

transparency, and promote reproduc-
ibility. The purpose is to allow inter-
ested readers the ability to inspect all
of the information the work group
used to reach all of its decisions and
to verify that these decisions are in
accord with the best available evi-
dence. The draft of this guideline
was subject to peer review and pub-
lic commentary, and it was approved
by the AAOS Evidence Based Prac-
tice Committee; Guidelines and
Technology Oversight Committee;
Council on Research, Quality Assess-
ment, and Technology; and the
Board of Directors. All tables, fig-
ures, and appendices, as well as the
methods used to prepare this guide-
line, are detailed in the full clinical
practice guideline, which is available

at http://www.aaos.org/research/
guidelines/RCPGuideline.asp.

Recommendations

Recommendation 1
In the absence of reliable evidence, it
is the opinion of the work group that
surgery not be performed for asymp-
tomatic full-thickness rotator cuff
tears.

Grade of Recommendation: Con-
sensus. No studies were found ad-
dressing this recommendation.

Although there is a growing aware-
ness that a large proportion of the
population can have full-thickness
rotator cuff tears that are asymptom-
atic, we were unable to find quality
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literature that addressed the issue of
surgical versus nonsurgical treatment
of such patients. The opinion that
surgery not be performed for asymp-
tomatic, full-thickness rotator cuff
tears was based on the following con-
siderations. (1) Asymptomatic rotator
cuff disease is highly prevalent in the
older population. (2) For patients with
bilateral asymptomatic shoulders, there
is no reliable evidence that surgery pre-
vents long-term clinical deterioration of
a rotator cuff tear. (3) Postoperative
healing rates are inconsistent in elderly
patients, who are the patients most
likely to have asymptomatic rotator
cuff tears. (4) The morbidity and risks
of rotator cuff repair are probably not
warranted in absence of symptoms.
(5) Currently, the primary indication
for rotator cuff repair is significant
pain. Given these considerations, it is
the opinion of this work group that pa-
tients with asymptomatic full-thickness
tears not be treated with surgical repair.

Recommendation 2
Rotator cuff repair is an option for
patients with chronic, symptomatic
full-thickness tears.

Grade of Recommendation: Weak.
It is addressed by one level III and
multiple level IV studies.

One level III study compared non-
surgical to surgical treatment of rota-
tor cuff tears.1 In this study, 60 pa-
tients treated without surgery (group
A) were compared with 77 treated
with rotator cuff repair (group B).
Per this study, in group A, tears were
nontraumatic in 73% of cases and
traumatic in 27% of cases. In group
B, tears were nontraumatic in 32%
of cases and traumatic in 68% of
cases. Statistically significant less
pain on shoulder range of motion
(ROM) and at night was seen in
those patients who underwent sur-
gery compared with those who had
nonsurgical treatment. Eighty-one
percent of the surgical patients re-

ported excellent results, compared
with 37% with nonsurgical treat-
ment, although the authors did not
report statistical significance in this
comparison.

Because only one level III study
supports this recommendation, we
also examined level IV articles. Mul-
tiple level IV studies suggested an
overall positive outcome of repair
despite the potential for muscle
disease, which is often present in
chronic rotator cuff disease, to nega-
tively influence postoperative out-
comes.2-7 Because this recommenda-
tion is supported by a single level III
article and several level IV articles,
the strength of the evidence that sup-
ports it is weak.

Recommendation 3

Recommendation 3a
We cannot recommend for or against
exercise programs (supervised or un-
supervised) for patients with rotator
cuff tears.

Grade of Recommendation: Incon-
clusive. It is addressed by two level
IV studies.

When the patient and physician se-
lect nonsurgical management of a ro-
tator cuff tear, the primary objectives
are to decrease pain, increase func-
tion, and enhance activities of daily
living while mitigating potential
long-term adverse outcomes. We
found no quality evidence that dem-
onstrated a specific impact of an ex-
ercise program, compared with the
natural history of disease without
other interventions. Similarly, we
found no reliable evidence demon-
strating that the efficacy of an exer-
cise program is predicated on a spe-
cific form of education, supervision,
or exercise environment.

Two level IV studies reported im-
provements in outcomes with both
supervised8 and home9 physical ther-
apy. However, Ainsworth8 addressed
only massive irreparable tears in a

small sample size, and Goldberg
et al9 reported inconsistent results,
although they did find some im-
provement in chronic tears. Reliable
evidence was not found to defini-
tively support a positive impact of
exercise; however, we also found no
such evidence to suggest any adverse
effect of exercise programs on rota-
tor cuff disease.

Recommendation 3b
We cannot recommend for or against
subacromial injections for patients
with rotator cuff tears.

Grade of Recommendation: Incon-
clusive. It is based on one level II
study and three level IV studies.

One level II study found no statisti-
cally significant difference in pain
or tenderness up to 6 weeks after injec-
tion of corticosteroid with lidocaine
compared with lidocaine injection
alone in patients with rotator cuff
tears.10 In contrast, three level IV stud-
ies noted short-term improvement with
a corticosteroid injection compared
with baseline status, without compar-
ison to a placebo control.11-13 Al-
though it is logical for clinicians to
consider potential adverse effects of
corticosteroid injection on rotator
cuff tendon biology and healing ca-
pacity with rotator cuff repair (based
on general concerns across other ar-
eas of orthopaedic practice), there
was no quality evidence to guide rec-
ommendations in this regard. Be-
cause the evidence that addresses this
recommendation is weak and con-
flicting, the strength of this recom-
mendation is inconclusive.

Recommendation 3c
We cannot recommend for or against
the use of nonsteroidal anti-
inflammatory drugs (NSAIDs), activity
modification, ice, heat, iontophoresis,
massage, transcutaneous electrical
nerve stimulation (TENS), pulsed elec-
tromagnetic field (PEMF), or phono-
phoresis (ie, ultrasound) for nonsurgi-
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cal management of rotator cuff tears.
Grade of Recommendation: Incon-

clusive. No studies were found ad-
dressing this recommendation.

In symptomatic patients with full-
thickness rotator cuff tears, treat-
ment objectives are decreased pain,
increased function, and enhancement
of activities of daily living. Although
we found no specific evidence dem-
onstrating treatment efficacy, neither
did we find evidence that the follow-
ing modalities were ineffective non-
surgical treatment alternatives for ro-
tator cuff tears: NSAIDs, activity
modification, ice, heat, iontophore-
sis, massage, TENS, PEMF, and pho-
nophoresis (ie, ultrasound).

Recommendation 4

Recommendation 4a
We suggest that patients who have
rotator cuff–related symptoms in the
absence of a full-thickness tear be
initially treated nonsurgically using
exercise and/or NSAIDs.

Grade of Recommendation: Mod-
erate. It is addressed by five level II
studies.

Several level II studies report the ben-
eficial effects of exercise in decreas-
ing pain and improving function in pa-
tients with rotator cuff–related
symptoms without a full-thickness
tear.14-16 One study reported on 24 pa-
tients undergoing an exercise program
and noted significantly improved pain
scores on the visual analog scale (VAS)
after 8 weeks of treatment; post hoc
pairwise comparisons of the two
groups in this study showed signifi-
cantly more improvement in the exer-
cise-plus–manual therapy group using
a composite pain measure.14 Another
study reported that patients had sig-
nificant improvements in pain at
rest, pain at night, and Constant-
Murley scores after 3 months of a
home exercise program.15 A third
study randomized patients between a
group undergoing exercise and a

control group.16 The group undergo-
ing exercise had statistically signifi-
cant improvements in pain levels at
rest, pain with movement, and upper
extremity function (Disorders of the
Arm, Shoulder and Hand [DASH]
Work Module). No statistically sig-
nificant difference was reported in
patients who participated in super-
vised and unsupervised exercises.

Our systematic review also identi-
fied two level II studies that found
better results with NSAIDs than with
placebo in the treatment of rotator
cuff–related symptoms in the absence
of a full-thickness rotator cuff
tear.17,18 The first study was a pro-
spective, double-blinded, placebo-
controlled study in which 20 patients
treated with oral diclofenac had sig-
nificant improvements in pain (as
measured by VAS) and shoulder
function at 4 weeks compared with
patients taking a placebo.17 The sec-
ond study reported significant im-
provements in shoulder function
VAS scores in 10 patients treated
with naproxen compared with 10
patients receiving a placebo.18

Recommendation 4b
We cannot recommend for or against
subacromial corticosteroid injection
or PEMF in the treatment of rotator
cuff–related symptoms in the absence
of a full-thickness tear.

Grade of Recommendation: Incon-
clusive. It is addressed by one level I
study and five level II studies for sub-
acromial corticosteroid injections
and two level II studies for PEMF.

We found one level I study that
evaluated the effect of subacromial
corticosteroid injections on patients
who had previously had 6 weeks of
unsuccessful physical therapy and 2
weeks of NSAIDs for rotator cuff–re-
lated symptoms in the absence of a
full-thickness tear.19 The authors re-
ported no differences at 3 and 6
months in American Shoulder and
Elbow Surgeons (ASES) scores,

DASH scores, or pain with impinge-
ment testing between groups. How-
ever, five level II studies report con-
flicting results for the effect of
subacromial corticosteroid injections
for durations between 2 and 6
weeks.17,20-23 These studies report var-
ious results for outcomes of pain and
function and also vary in that some
studies report results for one cortico-
steroid injection, whereas others re-
port results for multiple steroid injec-
tions. The work group’s overall
assessment of this evidence was con-
flicting. Because of these conflicting
results, this recommendation is sup-
ported by inconclusive evidence.

Two level II studies also examined
the use of PEMF in patients diag-
nosed with rotator cuff–related
symptoms.24,25 One study reported
no statistically significant differences
in pain or Constant-Murley scores in
patients treated with PEMF com-
pared with those treated with sham
controls.24 In the second study, the
authors measured pain on the VAS
scale and found a statistically signifi-
cant difference in favor of PEMF.25

Based on these conflicting results, the
work group does not have sufficient
evidence to provide specific treat-
ment recommendations in regard to
PEMF.

Recommendation 4c
We cannot recommend for or against
the use of iontophoresis, phonopho-
resis, TENS, ice, heat, massage, or
activity modification for patients
who have rotator cuff–related symp-
toms in the absence of a full-
thickness tear.

Grade of Recommendation: Incon-
clusive. No studies were found ad-
dressing this recommendation.

There were no studies identified
examining iontophoresis, phonopho-
resis, TENS, ice, heat, or massage as
nonsurgical treatments in patients
with rotator cuff–related symptoms.
Although we found no specific evi-
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dence demonstrating treatment effi-
cacy, neither did we find evidence
that these modalities were ineffective
nonsurgical treatment alternatives
for rotator cuff tears.

Recommendation 5
Early surgical repair after acute in-
jury is an option for patients with a
rotator cuff tear.

Grade of Recommendation: Weak. It
is addressed by five level IV studies.

Our systematic review did not
identify any quality literature that
addresses the issue of timing of sur-
gery after acute rotator cuff injury.
The evidence that we considered in-
cluded five level IV case series of ro-
tator cuff repair that focused on
early surgical repair of rotator cuff
tears.26-30 One study reported on a se-
ries of patients with a history of sig-
nificant acute injury who underwent
surgery within 3 months of injury.26

This cohort represented <10% of the
repairs that the authors performed in
their overall experience, thus demon-
strating that acute rotator cuff inju-
ries are relatively uncommon. The
patients repaired within 3 weeks of
injury had better results than did
those repaired after 3 weeks. The
second study reported the results of
rotator cuff repair in a series of 26
patients who had a history of trauma
with an acute onset of symptoms and
a full-thickness rotator cuff tear.27 All
of the repairs were performed within
3 weeks of the injury. Similar to the
findings of the first study, these cases
represented approximately 5% of the
cases of full-thickness rotator cuff
tear that the authors treated. Al-
though they reported a high rate of
successful results (20 excellent, 4
good, 1 fair, and 1 poor), they did
not determine whether the timing of
surgery affected the outcome.

A third study reported the outcome
of arthroscopic repair of subscapu-
laris tears.28 Thirteen of 17 tears

were secondary to trauma. At an av-
erage follow-up of 29 months, out-
come assessment demonstrated res-
toration of subscapularis-related
function. The authors did not find a
correlation between outcome and
duration of symptoms. Two addi-
tional studies addressed repair of
traumatic anterior superior rotator
cuff tears with combined subscapu-
laris and supraspinatus tears.29,30

Namdari et al29 reported on 30 pa-
tients with traumatic tear who un-
derwent open repair at an average of
4.5 months after injury; van Riet
et al30 reported on 24 patients, 22 of
whom recalled a specific incident by
which the injury occurred. Namdari
et al29 reported no significant corre-
lations between outcome and several
preoperative factors, including dura-
tion of symptoms, whereas van Riet
et al30 did not provide statistical
analyses. Based on these series, the
recommendation grade was deter-
mined to be weak.

Recommendation 6
We cannot recommend for or against
the use of perioperative subacromial
corticosteroid injections or NSAIDs
in patients undergoing rotator cuff
surgery.

Grade of Recommendation: Incon-
clusive. No studies were found ad-
dressing this recommendation.

After a systematic search of the liter-
ature, we found no clinical data that
supported or refuted a negative or pos-
itive effect of subacromial corticoster-
oid injections or NSAIDs on tendon
healing or outcomes after rotator cuff
repair. Therefore, the work group
could not recommend for or against
their use in the perioperative period be-
cause the evidence was inconclusive.

Recommendation 7

Recommendation 7a
It is an option for physicians to ad-
vise patients that the following fac-

tors correlate with less favorable out-
comes after rotator cuff surgery:
increasing age, MRI tear characteris-
tics, workers’ compensation status.

Grades of Recommendation: Weak
for increasing age and MRI tear
characteristics, Moderate for work-
ers’ compensation status. It is ad-
dressed by 23 level IV studies for
age, 6 level IV studies for MRI tear
characteristics, and 1 level II and 2
level III studies for workers’ compen-
sation status.

Increasing patient age has been
identified as a potential factor influ-
encing outcomes and healing after
rotator cuff surgery. Healing and
strength (as indirectly measured by
the Constant-Murley score) are criti-
cal factors in evaluating surgical suc-
cess. Several studies determined that
the Constant-Murley score (as a
measure of shoulder strength) was
negatively correlated with increasing
age after rotator cuff repair.2,6,9,31,32

Similarly, numerous authors con-
cluded that age was a negative pre-
dictor of posterosuperior rotator cuff
healing after repair.33-35 Age has also
been shown to correlate with subjec-
tive outcomes after rotator cuff re-
pair, although the associations are
not as strong as those for healing
and strength.

Several studies have found increas-
ing age to be negatively associated
with clinical outcomes after rotator
cuff surgery.2,31-33,35-39 However, some
studies found no effect of increasing
age on clinical outcomes.4,28,29,40-49 Of
the 23 studies included, one author
reported a negative correlation be-
tween increasing age and a patient-
reported outcome measure.37 This
study reported on 80 patients at 2
years after rotator cuff repair and
concluded that older age was associ-
ated with worse DASH scores. The
authors did perform a multivariate
analysis confirming the relationship;
therefore, this should be recognized
as a significant finding. One other
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author reported VAS pain and re-
ported age ranges for comparison
groups.38 The findings are statisti-
cally significant, but the authors do
not define the size or direction of the
effect. A third author reported
“treatment response,” but this out-
come is a composite of pain and
internal/external rotation. It is there-
fore a composite of a patient-
oriented outcome and a surrogate
measure, making it difficult to inter-
pret.

Rotator cuff muscle quality has
been implicated as having a direct ef-
fect on the ability of a repair to heal
and the functional outcome after a
repair. Both fatty degeneration (com-
parative amount of muscle tissue to
fat, as determined by MRI or CT)
and muscle atrophy (volume of rota-
tor cuff muscle, as determined by
MRI or CT) have been evaluated in
regard to their effects on tendon re-
pair healing and outcomes. Based on
six level IV studies, it is an option for
a surgeon to advise a patient under-
going rotator cuff repair about the
negative effects of supraspinatus and
infraspinatus muscle atrophy and
fatty degeneration on both tendon
healing and clinical outcomes.2-7

Based on these studies, preoperative
infraspinatus fatty degeneration and
muscle atrophy correlated with
worse outcomes and healing. Preop-
erative supraspinatus muscle atrophy
also correlated with worse outcomes
and healing. Finally, preoperative su-
praspinatus fatty degeneration corre-
lated with worse healing, but not
necessarily with worse outcomes.

Several authors have evaluated the
effect of workers’ compensation on
surgical treatment of rotator cuff dis-
ease, including acromioplasty for
tendinitis and repair of full-thickness
tears.50-52 Based on one level II
study52 and two level III studies,50,51

the work group has determined that
it is an option for physicians to ad-
vise their patients that workers’ com-

pensation status correlates with less
favorable outcomes after rotator cuff
repair. One study prospectively eval-
uated 107 shoulders (103 patients,
23 of whom were receiving workers’
compensation) at an average of 45
months after open rotator cuff re-
pair.52 As determined by University
of California, Los Angeles (UCLA)
Shoulder Rating Scale scores, both
groups were comparable with regard
to patient age, sex, tear size, preoper-
ative strength, and active motion. At
final follow-up, patients receiving
workers’ compensation had signifi-
cantly worse UCLA scores compared
with those not receiving workers’
compensation.

Another study prospectively evalu-
ated 106 patients (40 of whom were
receiving workers’ compensation) at
an average of 32 months after ar-
throscopic acromioplasty for rotator
cuff tendinitis; evaluations were by
the ASES score, the Simple Shoulder
Test (SST), and a VAS pain scale.50

The authors reported no statistically
significant differences between
groups in regard to each of these
outcomes, although the AAOS work
group recalculated the statistics and
found that workers’ compensation
patients had significantly worse SST
and VAS pain scores than did those
not receiving workers’ compensa-
tion.

The last study prospectively evalu-
ated, with UCLA scores, 24 patients
(12 receiving workers’ compensa-
tion) at an average of 3 years after
open acromioplasty for rotator cuff
tendinitis.51 At final evaluation,
workers’ compensation patients had
significantly worse improvements in
pain compared with those not receiv-
ing workers’ compensation.

Recommendation 7b
We cannot recommend for or against
advising patients in regard to the
following factors related to rotator
cuff surgery: diabetes, comorbidities,

smoking, prior shoulder infection,
and cervical disease.

Grade of Recommendation: Incon-
clusive. It is addressed by two level
III studies for diabetes, one level IV
study for comorbidities, and no stud-
ies for smoking, prior shoulder infec-
tion, or cervical disease.

Various patient-related factors may
influence clinical outcomes after ro-
tator cuff surgery. These factors may
affect functional outcomes or tendon
healing; hence, the work group sys-
tematically searched for data on dia-
betes, smoking, comorbidities, prior
shoulder infection, and cervical dis-
ease. Two level III studies compared
the outcomes of diabetic and nondia-
betic persons after rotator cuff sur-
gery.53,54 One study found no statisti-
cally significant difference between
the two groups on postoperative
stiffness using the Constant-Murley
score at 46 months.54 The second
study found a statistically significant
difference and a possible clinically
important difference in the ASES
score favoring patients without dia-
betes.53 This study found no statisti-
cally significant difference in the oc-
currence of infection between the
two groups of patients. Because these
studies assessed different outcomes
with varying results, the work group
found this evidence inconclusive.

One level IV study assessed the ef-
fect of medical comorbidities in pa-
tients undergoing open repair of
traumatic anterosuperior rotator cuff
tears.29 The authors reported no sta-
tistically significant correlation be-
tween medical comorbidities and
outcome. They did not provide sig-
nificance values or define “out-
come.” Again, the work group evalu-
ated this as a single study with weak
evidence. They concluded overall
that the evidence is inconclusive con-
cerning the presence of medical co-
morbidities and patient outcomes.
No studies were found that ad-
dressed the effects of smoking, prior
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shoulder infection, or cervical dis-
ease as they relate to rotator cuff sur-
gery outcomes.

Although we found no specific evi-
dence demonstrating a significant ef-
fect for any of these factors, neither
did we find evidence that the previ-
ously mentioned factors had no ef-
fect on clinical outcomes after rota-
tor cuff surgery. Therefore, the work
group found the evidence to be in-
conclusive regarding the effects (ei-
ther positive or negative) of these
factors on outcomes after rotator
cuff surgery.

Recommendation 8
We suggest that routine acromio-
plasty is not required at the time of
rotator cuff repair.

Grade of Recommendation: Mod-
erate. It is addressed by two level II
studies.

Acromioplasty and release of the
coracoacromial ligament are often
included as part of a rotator cuff re-
pair. Theoretic benefits of an acro-
mioplasty in the setting of a rotator
cuff repair include increasing the
subacromial space available to facili-
tate the repair and relieving extrinsic
compression on the repair after com-
pletion. Despite these theoretic bene-
fits, two studies reviewed the results
of removing acromial bone (Bigliani
type II and III acromions) and did
not find any benefit in postoperative
functional results.37,45

One level II randomized prospec-
tive study compared 47 patients
treated with an arthroscopic rotator
cuff repair plus an associated ante-
rior acromioplasty and coracoacro-
mial ligament release with 46 pa-
tients who underwent rotator cuff
repair alone.45 All patients had iso-
lated supraspinatus rotator cuff tears
with Bigliani type II acromion. The
patients were evaluated preopera-
tively and an average of 15 months
postoperatively with the ASES score.

The authors reported no significant
difference between groups of both fi-
nal ASES scores and improvement
from baseline. Although these results
suggest there was no difference in
ASES scores between groups, this
study was not sufficiently powered
to detect minimally clinically impor-
tant improvement.

Another randomized, prospective
level II study compared 40 patients
treated with arthroscopic rotator
cuff repair, anterior acromioplasty,
and coracoacromial ligament release
with 40 patients who underwent ro-
tator cuff repair alone.37 All patients
had a repairable full-thickness tear
and either a Bigliani type II or III
acromion. At 2 years postopera-
tively, the authors reported no signif-
icant differences in final Constant-
Murley or DASH scores. The
Constant-Murley scores suggest that
acromioplasty has no effect on out-
come. The work group considered
the DASH result a true negative be-
cause this study was sufficiently
powered to show the nonsignificant
result was also not clinically signifi-
cant. These results suggest that acro-
mioplasty has little or no effect on
postoperative clinical outcomes;
therefore, it is not required for the
management of normal acromial
bone (including type II and III mor-
phology at the time of rotator cuff
repair).

Recommendation 9
It is an option to perform partial ro-
tator cuff repair, débridement, or
muscle transfers for patients with ir-
reparable rotator cuff tears when
surgery is indicated.

Grade of Recommendation: Weak.
It is addressed by five level IV stud-
ies.

Five level IV studies addressed the
use of surgical débridement, limited
repair, or muscle transfer for an ir-
reparable rotator cuff tear.55-59 These

studies found an improvement in
pain and function after repair of a
portion of a chronic full-thickness
rotator cuff tear when a complete re-
pair cannot be achieved.55 They also
found a clinically important im-
provement with arthroscopic dé-
bridement without partial repair of
the rotator cuff, with or without re-
lease of the long head of the biceps,58

and improvement in pain and func-
tion with transfer of the latissimus or
teres major for irreparable tears in-
volving the supraspinatus and in-
fraspinatus tendons.56 Comparative
studies on the superiority of one sur-
gical technique or option over an-
other for management of irreparable
full-thickness rotator cuff tears have
not been reported. All studies re-
ported intermediate term results 3 to
4 years after surgical treatment.
Long-term results were not reported.
Complications reported after muscle
transfer included temporary complex
regional pain syndrome and cosmetic
deformity of the biceps.

Recommendation 10

Recommendation 10a
It is an option for surgeons to at-
tempt to achieve tendon-to-bone
healing of the cuff in all patients un-
dergoing rotator cuff repair.

Grade of Recommendation: Weak.
It is addressed by three level IV stud-
ies.

Although the primary clinical goal
of rotator cuff repair surgery is im-
provement in pain, strength, and
function, a primary biologic goal of
surgery is to achieve healing of the
tendon to bone. Three level IV stud-
ies addressed tendon-to-bone healing
of the cuff in patients with full-
thickness rotator cuff tears.33,39,44 The
first study reported on the MRI-
confirmed status of rotator cuff re-
pair integrity in 53 subjects 2 years
after surgery.33 Patients with intact
cuff repairs demonstrated improved
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outcomes over those found to have
re-tears. The authors also reported a
significant negative correlation with
age but did not report the magnitude
of the correlation.

Similarly, the second study re-
ported superior outcomes in patients
with intact cuffs over re-tears in a
cohort of 49 subjects who underwent
open repair with nonabsorbable su-
ture at follow-up of 4 years.39 In the
last study, the rating of the bone-
tendon repair at the time of surgery
(ie, good, fair, poor, nonreparable)
was correlated with the UCLA scores
after surgery.44 Better bone-tendon
repairs, as determined at the time of
surgery, correlated with better post-
operative UCLA scores, but the au-
thors did not perform a statistical
analysis of this correlation.

Recommendation 10b
We cannot recommend for or against
the preferential use of suture anchors
versus bone tunnels for repair of full-
thickness rotator cuff tears.

Grade of Recommendation: Incon-
clusive. It is addressed by four level
IV studies.

The primary technical goal of rota-
tor cuff repair surgery is the stable
fixation of the torn tendon to the tu-
berosity of the humerus. Numerous
repair techniques have been de-
scribed, with the two most common
relying on the use of either bone tun-
nels (transosseous technique) or su-
ture anchors. We identified no stud-
ies that specifically compared suture
anchor to bone tunnel fixation in ro-
tator cuff repair surgery. Three stud-
ies addressed the use of suture
anchors,60-62 whereas one study ad-
dresses the bone tunnel technique.39

Because no comparative studies were
identified and because the four stud-
ies found were evaluated as weak ev-
idence, we cannot recommend one
fixation technique over another.
Based on the available evidence, ei-
ther fixation technique, when per-

formed properly, can result in favor-
able outcomes.

Recommendation 10c
We cannot recommend for or against
a specific technique (ie, arthroscopic,
mini-open, or open repair) when sur-
gery is indicated for full-thickness ro-
tator cuff tears.

Grade of Recommendation: Incon-
clusive. It is addressed by one level II
study and two level III studies.

A recent trend in rotator cuff re-
pair surgery has been an apparent
evolution from open repair tech-
niques to mini-open repairs and,
most recently, to arthroscopic re-
pairs. The systematic review found
no single comparative study that in-
cluded all three techniques. One level
II63 and two level III64,65 studies ad-
dress arthroscopic versus open rota-
tor cuff repair in patients with full-
thickness tears.

The first study compared open
acromioplasty and rotator cuff repair
to arthroscopic subacromial decom-
pression with mini-open repair in a
randomized trial with 73 patients.63

This study found early results favor-
ing the mini-open technique up to 1
year after surgery (ASES score, Rota-
tor Cuff Quality of Life Scale, and
Shoulder Rating Questionnaire) but
no statistically significant differences
at 2-year follow-up. The second
study reported no statistically sig-
nificant differences at 49-month
follow-up in results of a nonrandom-
ized comparison of open and ar-
throscopic repair techniques.64 Fi-
nally, in a nonrandomized but
controlled study comparing ar-
throscopic to mini-open repairs, the
authors of the third study reported
no differences at 36 months in the
ASES and UCLA scores.65 The lack
of comparisons between all three
techniques makes it difficult to deter-
mine whether any one technique
should be preferred over another.
Additionally, the apparent disagree-

ment between the results of the in-
cluded studies makes it difficult to
recommend for or against a specific
technique.

Recommendation 11

Recommendation 11a
We suggest surgeons not use a non–
cross-linked, porcine small intestine
submucosal xenograft patch to treat
patients with rotator cuff tears.

Grade of Recommendation: Mod-
erate. It is addressed by one level II
study and one level III study.

One level II study66 and one level
III study67 evaluated the results of
open repair of medium to massive
rotator cuff tears with and without
the use of a non–cross-linked, por-
cine small intestine submucosal
xenograft as augmentation to the
primary tendon-to-bone repair. In
these studies, there was a less favor-
able outcome (pain and function)
with the use of this graft compared
with primary repair alone. The com-
plication rate of hypersensitivity re-
action was approximately 20% to
30% of cases with the use of this
graft.66,67 Based on these results, the
work group suggests that non–cross-
linked, porcine small intestine sub-
mucosal xenograft patches not be
used to treat patients with rotator
cuff tears.

Recommendation 11b
We cannot recommend for or against
the use of soft-tissue allografts or
other xenografts to treat patients
with rotator cuff tears.

Grade of Recommendation: Incon-
clusive. It is addressed by two level
IV studies.

The work group recognizes that
different graft materials and different
methods of graft processing have dif-
ferent biologic and mechanical prop-
erties, which may result in differ-
ences in clinical effectiveness or
complications between graft materi-
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als. Two level IV studies, one ad-
dressing the use of xenograft and one
addressing the use of allografts, were
included.68,69 In both cases, the graft
was used to close an irreparable ro-
tator cuff defect. These studies had
small treatment groups (n = 10 and
n = 16, respectively) and were of low
quality. Based on the evidence, the
work group had insufficient data to
make specific recommendations for
or against the use of other xenografts
or allografts to treat reparable or ir-
reparable full-thickness rotator cuff
tears.

Recommendation 12
In the absence of reliable evidence, it
is the opinion of the work group that
local cold therapy is beneficial to re-
lieve pain after rotator cuff surgery.

Grade of Recommendation: Con-
sensus. No studies were found ad-
dressing this recommendation.

We found no quality studies to
help decipher any potential clinical
differences between intermittent
crushed ice, continuous cold therapy,
and other forms of cryotherapy after
rotator cuff surgery. Based on the ex-
pert opinion of the work group, local
cold therapy is a reasonable treat-
ment of pain control after rotator
cuff surgery.

Recommendation 13

Recommendation 13a
We cannot recommend for or against
the preferential use of an abduction
pillow versus a standard sling after
rotator cuff repair.

Grade of Recommendation: Incon-
clusive. No studies were found ad-
dressing this recommendation.

After a systematic search, no clini-
cal data were found supporting or
refuting a negative or positive effect
of a sling, shoulder immobilizer, ab-
duction pillow, and/or abduction
brace after repair of a full-thickness
rotator cuff tear on tendon healing

or outcomes after rotator cuff repair.
Therefore, the work group could not
recommend for or against their use
in the postoperative period.

Recommendation 13b
We cannot recommend for or against
a specific time frame of shoulder im-
mobilization without ROM exercises
after rotator cuff repair.

Grade of Recommendation: Incon-
clusive. No studies were found ad-
dressing this recommendation.

After a systematic search, no clini-
cal data were found supporting or
refuting a negative or positive effect
of ROM exercises (passive, active, or
active-assisted) for postoperative re-
habilitation after repair of a full-
thickness rotator cuff tear on tendon
healing or outcomes after rotator
cuff repair. Therefore, the work
group could not recommend for or
against the timing of ROM exercises
in the postoperative period.

Recommendation 13c
We cannot recommend for or against
a specific time interval before initia-
tion of active resistance exercises af-
ter rotator cuff repair.

Grade of Recommendation: Incon-
clusive. No studies were found ad-
dressing this recommendation.

After a systematic search, no clini-
cal data were found supporting or
refuting a negative or positive effect
of active resistance exercises for
postoperative rehabilitation after re-
pair of a full-thickness rotator cuff
tear on tendon healing or outcomes
after rotator cuff repair. Therefore,
the work group could not recom-
mend for or against the timing of ac-
tive resistance exercises in the post-
operative period.

Recommendation 13d
We cannot recommend for or against
home-based exercise programs ver-
sus facility-based rehabilitation after
rotator cuff surgery.

Grade of Recommendation: Incon-
clusive. It is addressed by two level II
studies.

Our systematic search of the litera-
ture yielded two quality studies pro-
viding data comparing the efficacy of
a home-based exercise program to
referral to a facility-based rehabilita-
tion program following rotator cuff
repair.70,71 Both studies reported large
loss to follow-up at longer durations
(24 and 52 weeks) and found con-
flicting results among the outcomes
reported at shorter durations (6 and
12 weeks). Further, patient compli-
ance was not measured in either
study. Based on the conflicting re-
sults and varied outcomes reported,
the work group could not recom-
mend for or against a specific post-
operative rehabilitation protocol.

Recommendation 14
We cannot recommend for or against
the use of an indwelling subacromial
infusion catheter for pain manage-
ment after rotator cuff repair.

Grade of Recommendation: Incon-
clusive. It is addressed by one level II
study.

One level II study compared intra-
venous injection of fentanyl and ke-
torolac tromethamine with subacro-
mial infusion of bupivacaine up to
120 hours after rotator cuff repair.72

There was no statistically significant
difference in pain measured by VAS
between the two groups. Impact on
long-term clinical outcome was not
measured. The authors did not com-
pare these treatments against a clini-
cally relevant control group (eg, oral
analgesic medications only). It is not
possible to extrapolate the findings
of this study to typical clinical situa-
tions because intravenous fentanyl
and ketorolac are not routinely used
in general orthopaedic practice.
Therefore, we cannot provide spe-
cific recommendations about the use
of subacromial indwelling infusion
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catheters, particularly in the setting
of outpatient rotator cuff repair.

Future Research

This evidence-based process under-
scores the strong need for quality ev-
idence that orthopaedic surgeons can
rely on in providing clinical care to
patients with rotator cuff disease.
Given the clinical importance of ro-
tator cuff disease, the absence of
good evidence represents a serious
knowledge deficit. The issue regard-
ing evidence was not volume relat-
ed—it was related to quality prob-
lems. Although several research
publications exist on the treatment
of the rotator cuff, the overall qual-
ity of the studies was disappointing,
given modern criteria for good evi-
dence. The lack of previous, high-
level research does not necessarily
disprove previous findings or under-
mine current standard-of-care prac-
tices. It is entirely possible that
higher level studies will simply con-
firm the use of popular treatment
strategies, such as corticosteroid in-
jections, tendon-to-bone repair of ro-
tator cuffs, and physical therapy.
Additionally, no high-level studies re-
futed current popular treatment
practices; however, future high-level
research will be important to im-
prove confidence in specific treat-
ment practices and to better stan-
dardize care.

The work group concluded that
higher quality research that addresses
the most important issues of rotator
cuff treatment is needed. In particular,
the following areas would benefit from
high-quality level I or II studies.

1. Identifying risk factors for pro-
gression of rotator cuff disease.
Some rotator cuff tears, both
partial and full thickness, en-
large or degenerate with time.
Because early treatment inter-
vention in these cases may be

important, identifying risk fac-
tors is essential to formulating
treatment indications.

2. Determining the effectiveness of
multiple commonly employed
nonsurgical treatment measures,
such as the use of corticosteroid
injections or anti-inflammatory
medications, on the long-term
prognosis of nonsurgical manage-
ment of rotator cuff tears.

3. Establishing whether and in
whom rotator cuff healing is
important. Rotator cuff repair
and healing are generally the
goals of surgical treatment;
however, some patients have
good results even though the
tear does not heal. Identifying
who requires healing and who
does not will be important to
determining what type of surgi-
cal treatment is necessary.

4. Determining the optimal rehabil-
itation protocol after rotator cuff
repair. Issues such as when to start
motion (early versus delayed) and
when to start resistive exercises
are still controversial.

5. Determining the preferred surgi-
cal repair strategy. Multiple op-
tions, such as double-row versus
single-row repair, remain contro-
versial. Evidence is needed to bet-
ter standardize repair methods.

6. Increasing our understanding of
the role of comorbidities—such
as age, diabetes, or smoking
history—on the prognosis after
rotator cuff repair. These fac-
tors can affect surgical indica-
tions.

7. Determining the best surgical
practice to treat the large,
chronic tear that has a lower
likelihood of healing after re-
pair. These repairs may benefit
only from débridement or, con-
versely, from larger reconstruc-
tions, such as tendon transfers
or the use of biologics.
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