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Background: Surgical management of massive irreparable rotator cuff tears remains controversial.
Arthroscopic debridement (AD) has shown promising results especially in the population older than 65
years; however, there is no consensus on the benefits of various AD procedures. The aim of this sys-
tematic review was to evaluate the functional midterm to long-term outcomes in patients treated with
AD in combination with subacromial decompression, biceps tenotomy, tuberoplasty, or bursectomy,
without repair of the rotator cuff tear.
Methods: A comprehensive search was performed in PubMed, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), and Cochrane databases for studies reporting clinical outcomes of AD of
massive rotator cuff tears. Quality was determined using the Methodological Index for Nonrandomized
Studies (MINORS) criteria by two independent reviewers. Pooled frequency-weighted means and stan-
dard deviations were calculated for patient-reported outcomes.
Results: Sixteen articles containing 643 patients and 662 shoulders met the eligibility criteria. The mean
age at the time of surgery was 65.9 ± 4.4 years with a mean follow-up period of 46.5 ± 27.3 months.
There was notable clinically significant improvement across all patient-reported outcome scores post-
operatively: Constant 70.4 ± 8.9 (P value ¼ .06), University of California, Los Angeles ultrasonography
26.7 ± 5.2 (P value ¼ .001), American Shoulder and Elbow Surgeons score 71.7 ± 2.1 (P value ¼ .12),
Disabilities of the Arm, Shoulder, and Hand score 35.3, and visual analog score 1.7 ± 0.9. Forty-nine
patients (7%) required reoperation, which most commonly was a reverse total shoulder arthroplasty
for the development of rotator cuff arthropathy.
Conclusion: Arthroscopic debridement with a combination of subacromial decompression, tuberoplasty,
subacromial bursectomy, and biceps tenotomy, for treatment of massive irreparable rotator cuff tears,
produces good functional outcomes and improvement in pain at mid to long term follow up for the low-
demand population greater than 65 years of age looking for pain relief over substantial increase in function.

© 2021 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder & Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
Surgical management of massive irreparable rotator cuff tears
(iRCTs) remains controversial. Massive rotator cuff tears have been
described as those > 5 cm, involving 2 or more tendons, with >3 cm
of exposure of the humeral head, and a tear with a perimeter > 9
cm.12,25,56 To define an iRCT, we must acknowledge the likelihood
that a primary rotator cuff repair will fail and then recognize the
features that lead to increased rates of failure. Failure can be
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defined as the need for reoperation, structural failure of the repair,
lack of restoration of motion or strength, or poor patient-reported
outcomes, including persistent pain. Intrinsic factors associated
with increased failure rate can be chronicity, loss of
acromiohumeral distance, advanced muscle atrophy, fatty infiltra-
tion of the rotator cuff musculature, tear retraction beyond the
level of the glenoid, and development of glenohumeral
degeneration.18,26,27,32,37,40 Extrinsic factors include preoperative
range of motion (ROM), smoking, diabetes, advanced age, patient
expectations/compliance, and previous failed rotator cuff
repair.3,5,9,40,42,48,55,65 Traditionally, the spectrum of operative
treatment for iRCT has included complete repair (CR), partial repair
(PR), and tendon transfers and reverse shoulder arthroplasty, all
with varying results7,8,21,22,23,31,35; but with a notable risk for failure
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and incomplete pain relief.23,54 Recently, subacromial balloon im-
plantation and superior capsular reconstruction (SCR) have
emerged as potential options; but long-term results are lacking for
some of the new procedures.10,17,44,64 When patients fail nonoper-
ative management, arthroscopic debridement (AD)dwith a
combination of subacromial decompression, tuberoplasty/acro-
mioplasty, and/or biceps tenotomy/tenodesisdcan be a surgical
option of lower risk than more technically demanding procedures,
with the inherent risk of device implantation. The utility of AD in
the settings of iRCTs may be beneficial as the biceps and labrum can
contribute to rotator cuff pain, as well as the lack of need for
aggressive postoperative rehabilitation to restore baseline func-
tion.5 The aim of this systematic review was to evaluate the func-
tional midterm to long-term outcomes in patients treated with AD
without repair of massive iRCTs.

Methods

This systematic review was performed following Preferred
Reporting Items for Systematic Reviews and Meta-analysis
(PRISMA) guidelines.44

Search strategy

A comprehensive search was performed in the PubMed, Cu-
mulative Index to Nursing and Allied Health Literature (CINAHL),
Medline Ebschohost, OVID, and Cochrane databases from database
inception to April 11, 2020, for studies reporting clinical outcomes
of AD of massive rotator cuff tears. Medical Subject Headings and
Emtree terms were used in combinations which included “sub-
acromial decompression”, “arthroscopic d�ebridement”, “tuber-
oplasty”, subacromial bursectomy”, and “biceps tenotomy” paired
with “massive rotator cuff tear” and “irreparable rotator cuff tear”.

Assessment of study qualification

Inclusion criteria consisted of English language journal, human
subjects, nonreview articles, and measurable outcomes including
ROM, patient-reported outcomes, and follow-up duration of at least
12 months. Exclusion criteria included case reports, review articles,
technique guides, or literature published in a non-English language.

Screening of study eligibility

Three authors performed the primary search (M.S., M.B., A.O.),
and two independently reviewed the references of the qualifying
studies and selected the appropriate studies based on the inclusion
criteria (A.S.J. and J.M.M). Any articles disputed between reviewers
were included and underwent full-text review. After the full-text
review, consensus was obtained regarding a study’s eligibility.
Quality was assessed using the Methodological Index for Non-
randomized Studies (MINORS) criteria by the two independent
reviewers (J.M.M. and A.S.J.).63

Data collection and outcomes

The following data were collected from the studies that met the
inclusion criteria: primary author, year of publication, levels of
evidence included, mean patient age, mean follow-up period,
procedure(s) performed, patient-reported outcomes, secondary
outcomes if applicable, ROM, rehabilitation protocol, complica-
tions, and subsequent procedures performed. The following
outcome scores were collected: Constant score; University of Cali-
fornia, Los Angeles ultrasonography (UCLA) score; American
Shoulder and Elbow Surgeons (ASES) score; Disabilities of the Arm,
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Shoulder, and Hand (DASH) score; visual analog score (VAS) for
pain. Reported complications and reoperation including the type of
secondary procedure were also analyzed.

Statistical analysis

Outcome measures were pooled, and frequency-weighted
means and standard deviations were calculated where appli-
cable. The frequency-weighted mean represents the mean from
each individual study weighted by the number of patients in
that study. Statistical significance of the patient-reported
outcome scores was determined using a t-test consisting of
the frequency-weighted means. The frequency-weighted stan-
dard deviation is determined based on the frequency-weighted
mean.

Results

The initial search resulted in 1726 articles. After the removal of
duplicates and title and abstract screening, 27 articles were
reviewed in full. Ultimately, 16 articles met the inclusion criteria
(Fig. 1).4,6,29,30,38,41,45,46,49,52,58,59,61,67-69 Overall, 16 articles con-
taining 643 patients and 662 shoulders met the eligibility criteria
(Table I). Of the 16 articles included, 13 were retrospective case
series (level IV)6,29,30,38,41,45,49,58,59,61,67-69; comparative studies in 2
prospective cohorts (level II)4,46; and comparative studies in 1
retrospective cohort (Level III).58 The mean MINORS score was 11.9
(range, 9-14), out of a maximum of 16. The mean age at the time of
surgery was 65.9 ± 4.4 years, with a mean follow-up period of 46.5
± 27.3 months.

Functional and patient-reported outcomes

Frequency-weighted patient-reported outcome scores are
detailed in Table II. There was notable improvement in all mean
patient-reported outcome scores across the included studies.
Eleven studies reported outcomes based on the Constant scorewith
a preoperative frequency-weighted mean of 40.6, which improved
postoperatively to 70.4, P value ¼ .06. The minimal clinical
important difference (MCID) for the Constant score is 10.4,70 and
our study patients had almost a threefold improvement; however,
this was not a statistically significant difference.

Six studies evaluated outcomes based on the UCLA score with a
preoperative frequency-weighted mean of 13.5 improving to 26.7,
significantly above the MCID of 3.5 points.70 This was a statistically
significant difference with a P value ¼ .001.

Two studies used the ASES score with a preoperative mean
of 30.4 improving to 71.7 and a total difference of 41.3 which is
well above the MCID of 15.2 points for this outcome measure-
ment.47 This change, however, was not statistically significant
with a P value ¼ .12; however, there were only two studies
using this outcome score. Finally, 1 study reported outcomes
based on the DASH score with an improvement of 35.2 points
(69.5 to 35.3), again above the reported MCID average of 13
points.39

Patient satisfaction was reported in 13 studies (n¼587). Post-
operative satisfaction was reported based on percentage, categor-
ical ranking, or a 5-point VAS scale. Seven studies (n¼165) used
categorial rankings of very satisfied/excellent, satisfied/good,
neutral, and dissatisfied/unhappy, with 80% of patients having
satisfied/good outcomes or above. Five studies (n ¼ 390) reported
satisfaction in percentage, with 84.5% of patients being satisfied or
very satisfied with their outcomes. One study (n ¼ 32) reported
satisfaction on a 5-point VAS scale with 5 being the most satisfied
with a range of 0.8-4.5.



Figure 1 The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram demonstrating systematic review of literature for extensive arthroscopic
debridement of massive irreparable rotator cuff tears.

Table I
Summary of studies.

Author, yr Level of evidence Number of patients Mean age, yr Mean follow-up, mo MINORS score

Burkhart et al, 19916 IV 8 65 17.6 11 of 16
Walch et al, 200569 IV 291 64.3 57 12 of 16
Liem et al, 200845 IV 31 70.7 47 12 of 16
Veado et al, 201567 IV 22 69 27 11 of 16
Pander et al, 201858 III 39 75.6 78 11 of 16
Park et al, 201659 IV 16 64 98 12 of 16
Berth et al, 20104 II 21 64.3 24.7 18 of 24
Melillo et al, 199749 IV 27 60 89.9 9 of 16
Lee et al, 201141 IV 32 62.4 40 13 of 16
Verhelst et al, 201068 IV 31 69.6 38 12 of 16
Scheibel et al, 200461 IV 22 69 40 13 of 16
Ho et al, 202030 IV 26 60 98 13 of 16
Mirzaee et al, 201952 IV 12 65 18 12 of 16
Maillot et al, 201846 II 9 59.3 37.9 13 of 16
Heuberer et al, 201629 IV 23 66.5 45 11 of 16
Klinger et al, 200538 IV 33 69 31 14 of 16
Total 643 65.8 46.4 12.3

MINORS, Methodological Index for Nonrandomized Studies.

Table II
Preoperative and postoperative patient-reported outcomes.

Constant score, 11
studies, n ¼ 567

UCLA score, 6 studies,
n ¼ 117

ASES score, 2
studies, n ¼ 57

DASH score, 1
study, n ¼ 21

VAS score, 7
studies, n ¼ 149

Preop Postop Preop Postop Preop Postop Preop Postop Preop Postop

Frequency-weighted mean 46 70.4 13.5 26.7 30.4 71.7 69.5 35.3 6.8 1.7
Range 34.4-65.9 50.4-90.6 9.2-16.8 19-33.9 24-38 69.8-74 - - 4.5-9 0.6-2.9

UCLA, University of California Los Angeles; ASES, American Shoulder and Elbow Surgeons; DASH, Disabilities of the Arm, Shoulder, Hand; VAS, visual analog scale.
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Table III
Frequency-weighted mean preoperatively and postoperatively for range of motion.

Forward flexion, 11
studies, n ¼ 504

Abduction, 6 studies, n ¼
132

External rotation, 4
studies, n ¼ 431

Internal rotation, 3
studies, n ¼ 360

Preop Postop Preop Postop Preop Postop Preop Postop

Frequency-weighted mean (degrees) 122.1 157.7 103.1 138 44.4 40.2 T12 T10
Range 91.1-170 122-170 86.4-125 103.5-160 20-52.5 36.2-68.1 - -
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Rehab protocol

Across the 16 studies included, there were a variety of rehab
protocols. Two major postoperative pathways were used: Eight
studies opted for active ROM and activity as tolerated immediately,
while the other 8 studies began with passive ROM and gradual
return to activities. For the gradual return protocol, patients began
passive ROM on average on postoperative day 1, including passive,
passive-assisted, and pendulum exercises. Active ROM typically
began around the 4-weekmark. Most studies limited strengthening
exercises until 6 weeks postoperatively.

Range of motion

The frequency-weighted mean preoperative and postoperative
forward flexion, abduction, and internal and external rotation were
calculated where applicable. Results are shown in Table III.

Complications

There were 14 studies that discussed complications associated
with AD of iRCTs. No intraoperative complications were noted, but
24 patients had postoperative complications, which are detailed in
Table IV. The overall mean pooled complication rate was 4.1%.

Subsequent procedures

Forty-nine patients (7%) required reoperation, which most
commonly was a reverse total shoulder arthroplasty (rTSA) for the
development of progressive rotator cuff arthropathy (n¼ 19). Other
procedures included 17 rotator cuff repairs, 10 hemiarthroplasties
for glenohumeral arthritis, 1 arthroscopic irrigation and
d�ebridement for infection, 1 distal clavicle excision for persistent
acromioclavicular joint pain, and 1 manipulation under anesthesia
for postoperative stiffness at 3 months postoperatively. Of the 17
patients who underwent subsequent rotator cuff repairs, 1 was due
to a traumatic subscapularis tear after a dislocation event, 2 initially
elected against repair based off of compliance to postoperative
rehabilitation protocols at the time of their study procedure but
later had repair,65 and 14 were initially randomized into a
debridement group as part of their original study participation,
eventually undergoing repair at a later date.46

Discussion

The iRCTs remain a challenging pathology for both the treating
surgeon and patients.67 The results of this study demonstrate that
AD procedures for iRCTs lead to good improvement in midterm to
long-term function and patient-reported outcomes. Of the 16
included studies, all showed clinically significant improvement in
patient-reported outcomes (ASES, Constant, UCLA, DASH), pain
(VAS), and ROM. Across the included studies, AD appeared to be a
safe and reproducible procedure with a relatively low risk of
complication (4.1%). The most commonly performed subsequent
procedure was rTSA (7%) for progressive rotator cuff arthropathy. In
4

further scrutiny of the included studies, positive prognostic factors
influencing improvement in pain/outcomes including normal pre-
operative ROM, posterior and anterior rotator cuff (RC) strength/
integrity, andminimal glenohumeral osteoarthritis were identified;
however, a detailed analysis could not be performed. Several the-
ories have been proposed to explain the observed improvements in
patients with massive iRCTs undergoing AD. Burkhart et al
described force coupling through which balance between the del-
toid and the inferior rotator cuff created a fulcrum at the gleno-
humeral joint that can maintain equilibrium at all angles of
humeral rotation in the coronal plane.6 This potentially explains
why patients are able to maintain near-normal ROM in the settings
of massive iRCTs, but this can vary depending on involvement of
posterior or anterior cuff tendons.16 The included studies showed
populations older than 65 years had significant satisfaction with
AD, possibly due to pain relief having greater importance than gains
of shoulder motion or function. It is important to understand this
and discuss patients’ expectations and goals preoperatively to
better strategize the appropriate treatments for maximum benefit.

As this review includes multiple modalities of treatment in AD,
several included studies investigated the utility of biceps tenotomy
and/or acromioplasty/tuberoplasty separately in affecting out-
comes inmassive iRCTs. Overall, biceps tenotomy showed favorable
improvement in outcome and pain scores. Factors contributing to
this were suspected biceps pathology contributing to rotator cuff
pain. Walch et al observed pain relief in the setting of spontaneous
long head of the biceps ruptures in patients with massive iRCTs
when being managed nonoperatively.69 With arthroscopic biceps
tenotomy in the same patient population, they noted similar
improvement in pain and secondary improvement in ROM. It was
noted in these studies involving biceps tenotomy that there were
decreases in the acromiohumeral intervals, likely owing to the long
head of the biceps acting as a secondary humeral head
depressor.38,63 Interestingly, patients still experienced improve-
ment in pain and measured outcomes with observed superior hu-
meral head migration.38,63

Studies evaluating acromioplasty/tuberoplasty demonstrated
similar results in the population older than 65 years with improved
results in strength, pain, and ROM with mean follow-up of 18-98
months.30,34,41,52,59,61,68 Rotator cuff tear size, chronicity, and
aggressive acromial pattern were predictors of poor results seen
across these studies.41,61,41,68 A loss of acromiohumeral distance as
well as continued progression of arthropathy was noted; however,
these changes did not seem to influence the improvements
observed.

Four comparison studies between AD versus partial rotator cuff
repair and/or complete rotator cuff repair were included. Berth et al
demonstrated improvement in Constant and DASH scores in both
PR and AD groups.4 The final analysis showed slightly better
functional outcomes at 24 months in follow-up, favoring PR over
AD (P < .01), even though ultrasonography displayed failure of
repair in 52% of patients. Melillo et al demonstrated improvement
in UCLA scores with both open rotator cuff repair with Neer acro-
mioplasty and AD at short- to mid-term range follow-up (2-4
years); however, the AD group showed worsening pain and



Table IV
Complications related to extensive arthroscopic debridement.

Author, year No. of patients Complication

Burkhart et al, 19916 1 Rupture of the long head of the biceps
Walch et al, 200569 19 Superficial wound infection (1)

Postoperative stiffness (15)
Traumatic anterior shoulder dislocation (3)

Liem et al, 200845 NR
Veado et al, 201567 NR
Pander et al, 201858 NR
Park et al, 201659 NR
Berth et al, 20104 1 Glenohumeral arthritis
Melillo et al, 199749 N/A
Lee et al, 201141 N/A
Verhelst et al, 201068 1 Continued pain > clinical failure
Scheibel et al, 200461 1 Postop hematoma
Ho et al, 202030 1 Draining portal sites
Mirzaee et al, 201952 NR
Maillot et al, 201846 NR
Heuberer et al, 201629 NR
Klinger et al, 200538 NR

NR, none reported; N/A, complications not discussed.
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functional scores leading to 87% of the AD group needing subse-
quent procedures in long-term follow-up.49 Maillot et al demon-
strated initial improvement in Constant and VAS scores when
comparing CR, repair with xenograft patch augmentation, and AD
in the short-term follow-up period.46 However, Constant scores did
not continue to improve in the AD group at 12 and 24 months of
follow-up as was shown with the CR/patch augmentation groups.
Heuberer et al demonstrated significant improvement in Constant,
VAS, and qDASH scores for AD, PR, and CR at median follow-up of
42 months with similar satisfaction scores (AD 87%; PR 86%; CR
91%).29 Rerupture rates of PR and CR in the setting of massive iRCT
have been shown to range from 42% to 94%.4,11,23,29,36,48 Interest-
ingly, patients with intact repairs and repair reruptures still
demonstrated significant improvement in functional outcomes and
pain scores at short- to midterm follow-up vists.23,29,46 While
comparing patient-reported outcome measures with arthroscopic
partial/complete rotator cuff repair, constant scores demonstrated a
mean improvement in AD of 25 points, with arthroscopic partial/
complete rotator cuff repair improving 27-52,4,29,46,49,69 both
exceeding the Constant MCID of 10.4.70

Latissimus dorsi transfer (LDT) is a treatment option for iRCTs
described in relatively young patients without glenohumeral
osteoarthritis or subscapularis insufficiency and minimal teres
minor fatty infiltration.1,13,31,43,53,57 LDT has been reported to show
good pain relief, function, and strength with good or excellent re-
sults in 74% of patients at a mean of 9-10 years.20,24,54 However,
progression of glenohumeral arthritis in approximately one-third
of patients as well as high rates of tendon rupture have been re-
ported.1,24,33,60 These patients would also require a long rehabili-
tation process and compliance to postoperative restrictions, which
may limit the population that LDT may benefit. Comparison of
Constant/ASES scores of this study to those of other studies showed
similar score improvements between AD and LDT (AD constant 25,
LDT constant 26-28; AD ASES 41.4, LDT 40.1).20,54 This review,
however, found no studies showing a direct comparison of out-
comes between AD and LDTor other tendon transfer options (lower
trapezius, pectoralis major, combination transfers) in the setting of
massive iRCT; therefore, further investigation is warranted.

Other alternative procedures in iRCTs include placing static re-
straints superior to the humeral head to maintain native a gleno-
humeral relationship and improve shoulder biomechanics. The use
of a subacromial balloon spacer has been proposed as a minimally
invasive palliative procedure that seeks to prevent humeral head
5

elevation, thereby centering the humeral head in the glenoid and
improving the ability of the deltoid to actively elevate the arm.
Senekovic et al reported maintained functional improvements at a
mean follow-up of 5 years, even though the balloon is designed to
degrade 2-12 months after implantation.62 Other limited studies
showed favorable short-term outcomes with recognition that
further prospective randomized or comparative studies are war-
ranted to ascertain clinical outcomes of subacromial balloon
spacers in the management of massive and iRCTs.20,64 A compari-
son of Constant scores of this study to those of other studies
showed a slight improvement in subacromial balloon spacer over
AD (AD 25; subacromial balloon spacer 27.7-35.5).62,64 However,
this review included no studies directly comparing outcomes of AD
versus subacromial balloon spacer implantation in iRCT, and
further studies will be necessary to evaluate these palliative
treatments.

SCR is another emerging technique in the treatment of iRCTs in
which autograft fascia lata or acellular dermal allograft is anchored
to recreate a static superior capsule and prevent superior humeral
migration. Early results have shown success rates averaging 84%
and marked improvement in postoperative ROM, VAS, and ASES
scores for iRCTs in younger patients (age < 65 years) with low-grade
RC arthropathy (Hamada grade 1-2) at 12-34 months in follow-
up.15,50,51 Other studies have demonstrated SCR graft retear rates
from 36% to 55% on MRI at 1-year postoperative follow-ups;
however, graft thickness, postoperative acromiohumeral distance,
and remnant posterior rotator cuff tissue integrity must be
considered.15,42 SCR is a technically challenging procedure that
requires prolonged surgical time, a substantial rehabilitation
period, and strict adherence to postoperative ROM and weight-
bearing restrictions. Comparison of ASES scores of this study to
those of other studies showed a similar improvement in AD to SCR
(AD 41.4; SCR 30-55).19 Our review contains no studies directly
comparing outcomes of AD versus SCR in iRCT treatment, and
further research must be performed to assess this.

Finally, rTSA has been increasingly used for iRCTs with and
without glenohumeral osteoarthritis. Current recommendations
indicate rTSA in patients with intermediate- to advanced-stage
rotator cuff arthropathy (Hamada grade 3 or greater), ante-
rosuperior escape, severe pseudoparalysis, and/or those older than
65 years demonstrating reliable pain relief and improved function
in long-term outcomes.2,14 However, Hartzler et al found an asso-
ciation between poor outcomes at a minimum of 2 years in follow-
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up in patients who underwent rTSA for iRCT without arthritis and
age < 60 years, high preoperative function, and neurologic
dysfunction.28 Ernstbrunner et al reported a series of rTSA for pa-
tients younger than 60 years with a mean follow-up period of 11.7
years, finding subjective and functional improvement but with 39%
complication rate and 9% failure rate.22 Also, rTSA can be an
extensive and technically complex surgery associated with rela-
tively high complication rates and limited salvage options, espe-
cially among younger patients with high-demand jobs and
activities. Comparison of Constant scores of this study to those of
other studies showed a similar improvement in AD to rTSA (AD 25;
rTSA 28.3-32).2,66 Our review contains no studies directly
comparing outcomes of AD versus rTSA in iRCTs.

As AD does not directly address the underlying problem of the
ruptured RC tendons, functional improvements cannot be expected
to match outcomes after rotator cuff repair, reconstructive tech-
niques, or rTSA. Given the improvement in functional outcomes
and pain scores at midterm follow-up demonstrated in this review,
AD remains an effective treatment modality for the population
older than 65 years who seek pain relief and have lower functional
demands. Overall improvement in patient-reported outcomes,
ROM, and patient satisfaction can be expected. However, there is
still a need to determine which procedure is best for optimizing
outcomes.

Limitations

Weaknesses of this study include those inherent to any sys-
tematic review. Each individual study characteristics such as its
retrospective design, limited case series, short-term follow-up, and
so on can translate into limitations of this review. The lack of
randomization and controls for bias, confounding factors, or chance
could have influenced results. In addition, as we elected to group
multiple modalities of treatment under one entity (AD), we cannot
comment on which of these modalities ranks superior to one
another as no studies available provided data in direct comparison
analysis. As such, our study is simply an observational review of
mostly observational studies, but it does provide an overview of the
literature available. Weaknesses inherent to the individual studies
are not improved by aggregating them. Furthermore, although we
used a systematic methodology that we believe to be reproducible,
it is possible that different search terms and different search en-
gines would have provided additional studies that would have met
our inclusion criteria. Only two studies provided a breakdown of
the patient-reported outcomes based on the patient's age. The
authors recognize that further delineation of outcomes based on
age would provide further insight as to what population age group
potentially would receive the most benefit with AD.

Conclusion

AD in combination with at least one of the following proce-
duresdsubacromial decompression, tuberoplasty, subacromial
bursectomy, and/or biceps tenotomydfor the treatment of massive
iRCTs, produces good functional outcomes and improvement in
pain at midterm to long-term follow-up for the low-demand pop-
ulation older than 65 years looking for pain relief over substantial
increase in function.
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