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Is Double-Row Rotator Cuff Repair Clinically Superior
to Single-Row Rotator Cuff Repair: A Systematic Review
of Overlapping Meta-analyses
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Purpose: Multiple meta-analyses of randomized clinical trials, the highest available level of evidence, have been conducted
to determine whether double-row (DR) or single-row (SR) rotator cuff repair (RCR) provides superior clinical outcomes and
structural healing; however, results are discordant. The purpose of this study was to conduct a systematic review of metaanalyses comparing SR and DR RCR to elucidate the cause of discordance and to determine which meta-analysis provides
the current best available evidence. Methods: In this study we evaluated available scientiﬁc support for SR versus DR RCR
by systematically reviewing the literature for published meta-analyses. Data were extracted from these meta-analyses for
patient outcomes and structural healing. Meta-analysis quality was assessed with the Oxman-Guyatt and Quality of
Reporting of Meta-analyses (QUOROM) systems. The Jadad algorithm was then applied to determine which meta-analyses
provided the highest level of evidence. Results: Eight meta-analyses met the eligibility criteria: 4 including Level I evidence
and 4 including both Level I and Level II evidence. Six meta-analyses found no differences between SR and DR RCR for
patient outcomes, whereas 2 favored DR RCR for tears greater than 3 cm. Two meta-analyses found no structural healing
differences between SR and DR RCR, whereas 3 found DR repair to be superior for tears greater than 3 cm and 2 found DR
repair to be superior for all tears. Four meta-analyses had low Oxman-Guyatt scores (<3) indicative of major ﬂaws. After
application of the Jadad algorithm, 3 concordant high-quality meta-analyses were selected, all of which found signiﬁcantly
better structural healing with DR compared with SR RCR. Conclusions: According to this systematic review of overlapping
meta-analyses comparing SR and DR RCR, the current highest level of evidence suggests that DR RCR provides superior
structural healing to SR RCR. Level of Evidence: Level II, systematic review of Level I and II studies.
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R

otator cuff tears occur in over 30% of individuals
aged older than 60 years, with 150,000 to 200,000
rotator cuff repairs (RCRs) performed annually in the
United States.1,2 Although numerous case series have
shown excellent clinical outcomes,3-7 failure rates after
RCR vary widely from 5% to 94%.3-9 Although RCR was
historically10 performed by an open approach,8 surgeons
have transitioned to the arthroscopic approach to reduce
surgical morbidity. Early comparative studies showed
high failure rates with arthroscopic repairs,8 which were
thought in part to be due to the inability of single-row
(SR) repairs to restore the footprint.6,11-14
Double-row (DR) RCRs came about in response to
these concerns. DR repair uses both medial- and lateralrow anchors to facilitate improved coverage of the rotator cuff footprint with the supraspinatus,15 and early
reports showed retear rates of 11% to 22%.3,6,7 More
recently, several authors have recommended augmenting DR repairs with suture connections between the
medial and lateral rows using a transosseous-equivalent
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(TOE) technique to compress the tendon to the footprint.13,16-19 Although some biomechanical analyses
have shown DR and TOE repairs to have increased
contact area, decreased gap formation, and increased
load to failure,12,16,20 others have been less conclusive.13,17,21,22 Randomized clinical trials (RCTs) and
controlled clinical trials (Level I to Level III evidence) are
conﬂicted as to whether DR ﬁxation affects structural
healing or clinical outcomes.8,9,19,21,23-30 To attempt to
resolve this conﬂict, numerous authors have systematically reviewed the existing RCTs and controlled clinical
trials with or without meta-analysis.30-37 Although some
of these studies have concluded that DR RCR provides
superior structural healing to SR RCR,31,33,37-39 others
have concluded that no difference exists and SR is thus
superior because it is less expensive and less technically
demanding intraoperatively.32,34,35 Similarly, whereas
some of these systematic reviews have concluded that
DR RCR provides superior clinical outcomes to RCR,37
others have concluded that no difference exists30-36
except in the setting of large to massive tears
(>3 cm).31,37 Meta-analysis of Level I RCTs theoretically
provides the highest available level of evidence for clinical decision making,40 but how shall we proceed when
the highest available evidence conﬂicts?
The purpose of this study was (1) to conduct a systematic review of meta-analyses comparing SR and DR
RCR, (2) to propose a guide through the currently
discordant best available evidence to provide treatment
recommendations, and (3) to highlight gaps in the
literature that require future research.

Methods
A systematic review of the literature was performed
using the PubMed database, Cochrane Database of Systematic Reviews, Scopus database, and Embase database.
The following search terms were used: single-row, double-row, rotator cuff, meta-analysis. The search was
performed on January 20, 2014, and was limited to articles written in English. Broad search query terms were
used to include all possibly applicable studies. All
reviewed articles were then manually cross referenced to
ensure that all potential studies were included.
The abstracts that resulted from these searches were
reviewed by 2 of the authors. The inclusion criteria
were meta-analyses that compared arthroscopic SR and
DR RCR techniques and English-language literature.
Cadaveric studies were excluded. The exclusion criteria
included narrative reviews or those without an organized and reported search algorithm, reviews of open
procedures, and studies without clinical outcomes data.
We also excluded systematic reviews that did not pool
data or perform a meta-analysis. We then obtained full
articles for those studies that met both the inclusion and
exclusion criteria. The references for each of these citations were then manually screened to ensure that no
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Fig 1. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) diagram showing the results of
application of the study algorithm to the number of studies
included, with the number of studies removed after application of each exclusion criterion.

studies were missed. The table of contents for the past
2 years of the Journal of Bone and Joint Surgery, the
American Journal of Sports Medicine, Clinical Orthopaedics
and Related Research, Arthroscopy, and the Journal of
Shoulder and Elbow Surgery were manually searched as
well for any additional studies. A PRISMA (Preferred
Reporting Items for Systematic Reviews and MetaAnalyses) diagram shows our study selection algorithm (Fig 1).
From those studies that met the inclusion criteria, the
following data were extracted: author; journal of publication; year of publication; conﬂicts of interest; levels
of evidence included; number of studies included; dates
of studies included; inclusion criteria; exclusion criteria;
whether heterogeneity analytics were performed;
sample size; patient demographic data; length of followup; tear size; blinding protocols; strength in all tested
planes; range of motion; patient satisfaction; and time
to return to work, as well as rate of return to work. The
following standardized outcome scores were collected:
Constant scores, American Shoulder and Elbow Surgeons (ASES) scores; University of California, Los
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Table 1. Number of Systematic Reviews or Meta-Analyses Actually Cited Compared With Maximum Number That Could
Possibly Have Been Cited
Author
Millett et al.45
Xu et al.44
Chen et al.31
Zhang et al.37
Sheibani-Rad et al.30
DeHaan et al.32
Prasathaporn et al.39
Perser et al.34

Date of Publication
January 8, 2014
October 31, 2013
August 2013
July 2013
February 2013
November 2011
July 2011
May 2011

Date of Last Literature Search
September 2013
NA
September 30, 2012
November 1, 2012
August 2012
April 2011
September 2009
April 2010

No. of Systematic Reviews or
Meta-Analyses Possible to Cite
14
14
12
12
12
7
0
3

No. of Systematic Reviews
or Meta-Analyses Cited
6
0
4
0
4
0
0
2

NA, not available.

Angeles (UCLA) scores; Western Ontario Rotator Cuff
index scores; Disabilities of the Arm, Shoulder and
Hand scores; and Single Assessment Numeric Evaluation (SANE) scores. Where available, radiographic
outcomes including magnetic resonance imaging,
magnetic resonance arthrogram, computed tomography arthrogram, and ultrasound were recorded to
determine rates of complete and/or partial retears. Reported complication rates were also recorded. From each
systematic review, we also recorded the following characteristics of the review itself: the rationale for repeating
the systematic review, the number of “possible” previous
systematic reviews cited as compared with the number
“actually” cited, the databases used for the review, and

the conclusions of the review regarding whether DR
provided superior structural integrity and/or clinical
outcomes.
Meta-analysis quality was scored using the Quality of
Reporting of Meta-analyses (QUOROM) system.41 This
system provides a method for evaluating meta-analyses
based on the quality of their reporting and methodology in 18 categories. Each meta-analysis was awarded a
point in each category if it met over half of the criteria
given in that category, for a total of 18 points possible.
Meta-analysis quality was also graded using the
Oxman-Guyatt quality appraisal tool.42 The modiﬁed
Coleman score was extracted from individual studies
when available. In addition, when known biases within

Table 2. Authors’ Rationale for Repeating Systematic Review
Author
Millett et al.45

Xu et al.44
Chen et al.31

Cited Meta-Analyses
DeHaan,32 Duquin,38 Nho,
Prasathaporn,39 Sheibani-Rad,30
Wall36
Prasathaporn,39 Wall36
DeHaan,32 Perser,34 Prasathaporn,39
Saridakis55

Zhang et al.37
Sheibani-Rad et al.30

NA
DeHaan,32 Nho,33 Saridakis,55 Wall36

DeHaan et al.32
Prasathaporn et al.39
Perser et al.34

NA
NA
Nho,33 Wall36

NA, not available.

Rationale for Repeating Meta-Analysis as Abstracted From Article
“Several systematic reviews and meta-analyses have compared the two
techniques. However, the inclusion of Level II and III studies inhibits the
interpretation of these studies.”
NA
“The previous reviews were performed mainly with a focus on studies
providing Level I and Level II evidence. We included 6 Level I randomized
controlled trials in the ﬁrst meta-analysis, and each of these studies ensured
homogeneity between the 2 comparison groups, thus dramatically limiting
the potential selection bias. In addition, we conducted a sensitivity analysis
and a subgroup analysis in which Level I, Level II, and Level III studies were
included to check the stability and reliability of our ﬁrst meta-analysis.”
NA
“There have been several systematic reviews comparing the techniques. The
weakness of these studies is the inclusion of several Levels of evidence,
thereby compromising the ability to make signiﬁcant conclusions. The
purpose of this meta-analysis was to critically assess whether there are
differences in clinical outcomes between single-row and double-row rotator
cuff repair in prospective randomized Level I studies.”
NA
NA
“There have been 2 recent systematic reviews published comparing clinical
outcomes of DR versus SR rotator cuff repair. This study differs in that the
results from each Level I and II study were combined and analyzed to detect
differences in clinical outcomes between SR and DR rotator cuff repairs with
larger numbers. In addition, rather than highlight biases, the methodology
was analyzed using Coleman scores.”
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Table 3. Outcomes Reported by Each Included Study

Clinical indices
Constant
ASES
UCLA
WORC
DASH
SANE
Objective function
Strength
Range of motion
Subjective measures
Pain
Return to activity
Patient satisfaction
Structural integrity
Complete retears
Partial retears
Overall retears
Intact tendon healing
Operative factors
Operative time
Intraoperative complications
Postoperative complications

Millett
et al.45

Xu et al.44

Chen et al.31

Zhang et al.37

Sheibani-Rad
et al.30

DeHaan
et al.32

Prasathaporn
et al.39

Perser et al.34

þ
þ
þ
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þ
þ
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þ
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DASH, Disabilities of the Arm, Shoulder and Hand; SANE, Single Assessment Numeric Evaluation; WORC, Western Ontario Rotator Cuff.

the literature reviewed were reported by individual
trials, these were recorded.
The Jadad decision algorithm43 was used to guide
interpretation of discordant reviews. Sources of discordance among meta-analyses as described by Jadad
et al.43 include differences in the clinical question, inclusion/exclusion criteria, data extraction, quality
assessment, data pooling, and statistical analysis. Scoring
was performed based on assessment of randomization,
randomization methodology, double blinding, withdrawals/dropouts, and allocation concealment. It was
independently applied by the 3 lead authors, and their
results were compared to most robustly determine
which of the included systematic reviews provided the
best evidence possible for recommendations. All statistical analyses were performed with Excel X (Microsoft,
Redmond, WA).

mean follow-up periods of 12 months30,34,39 to 44
months.30

Results

Authors’ Assessment of Prior Systematic Review
Literature
Authors generally cited few of the available previous
meta-analyses or systematic reviews (Table 1), with
many authors citing no prior systematic reviews or
meta-analyses32,37 and only 1 study citing more than 4
of the possible meta-analyses or systematic reviews.45
No study cited all of the available systematic reviews.
The rationale for repeating the systematic review was
provided in 4 of the 8 studies, with the remaining 4
studies providing no rationale for repeating the review
(Table 2). Three studies cited inclusion of multiple
levels of evidence in prior systematic reviews or metaanalyses as the reason for repeating the review,30,31,45
and 1 study cited the lack of inclusion of Level II evidence in prior reviews.34

The initial search found 23 abstracts, and after
application of our study selection algorithm, 8 studies
fulﬁlled our inclusion and exclusion criteria and were
included (Fig 1).30-32,34,37,39,44,45 These studies were
published between 2011 and 2014, with all 8 performing a meta-analysis.30-32,34,37,39,44,45 Only 1 study
reported a conﬂict of interest.45 Three of the studies
included Level I evidence only30,37,45; 4 included evidence of Levels I and II32,34,39,44; and 1 study performed 2 analyses, 1 with only Level I evidence and
1 with evidence Levels I to III.31 The included studies
included from 236 patients34 to 651 patients,44 with

Outcome Measures
The included studies were heterogeneous with
respect to both the standardized and non-standardized
patient outcome measures they reported (Table 3).
Although each meta-analysis theoretically reported on
a similar population of patients, high variance was seen
in standard mean differences in Constant scores,
from 3.745 to 2.2434; in ASES scores, from 2.130 to
3.2739; and in UCLA scores, from 0.2131 to 1.1.45 In
addition, the included studies were heterogeneous with
respect to their method of analysis of postoperative
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Table 4. Search Methodology Used by Each Included Study
Author
Millett et al.45
Xu et al.44
Chen et al.31
Zhang et al.37
Sheibani-Rad et al.30
DeHaan et al.32
Prasathaporn et al.39
Perser et al.34

PubMed
þ

þ
þ
þ
þ

þ

Medline
þ
þ


þ
þ
þ
þ

Embase

þ
þ
þ





Cochrane Library


þ
þ


þ
þ

CINAHL






þ


Other

þ


þ

þ
þ

No. of Primary
Studies
7
9
12
8
5
7
5
5

Primary Studies
Included Only RCTs
þ
þ
þ
þ
þ




CINAHL, Cumulative Index to Nursing and Allied Health Literature; Embase, Excerpta Medica Database; Medline, Medical Literature Analysis
and Retrieval System Online; RCT, randomized controlled trial.

rotator cuff structural healing, with some studies
reporting rates of complete retears, some reporting rates
of partial retears, some reporting rates of overall retears,
and some reporting rates of tendon healing (Table 3).
Search Methodology
Although all of the included studies searched either
PubMed or Medline, there was heterogeneity as to
whether studies also included searches of Embase, the
Cochrane Database of Systematic Reviews, the Cumulative Index to Nursing and Allied Health Literature,
and other databases. Two studies searched 4 databases,34,39 3 studies searched 3 databases,30,31,37 and 2
studies searched 2 databases32,45 (Table 4).
The total number of unique primary studies cited by
the included systematic reviews was 15. The number of
primary studies varied widely from 5 in those reviews
performed in 201134,39 to 12 for a study published in
2013,31 with a median of 7 studies cited (Table 5).
Study Results
Six reviews found no differences between SR and DR
RCR for patient outcomes (ASES; Constant; Western
Ontario Rotator Cuff Index; Disabilities of the Arm,
Shoulder and Hand; and/or UCLA scores depending on

the study),30-32,34,39,45 and 2 reviews favored DR RCR
for tears greater than 3 cm.37,44 Two reviews found no
differences between SR and DR RCR for structural
healing,32,34 2 reviews found DR repair to provide superior structural healing for tears larger than 3 cm,31,37
3 reviews found DR repair to provide superior structural healing for all tears,39,44,45 and 1 review did not
assess structural healing30 (Table 3).
Study Quality and Validity
QUOROM scores were assessed for each study and
varied from 1239 to 17,37 with a median of 14, with a
maximum possible score being 18. Oxman-Guyatt
scores varied from 232 to 731 on a scale from 1 to 7,
with a median score of 3.5 (Table 6). Oxman-Guyatt
scores of 1 and 2 are generally considered to indicate
that the study has “major ﬂaws.”42,46
Heterogeneity Assessment
Several methods were used to assess study heterogeneity. Of the 8 studies, 7 performed a statistical heterogeneity analysis.30-32,37,39,44,45 Several performed
sensitivity analyses assessing parameters such as primary study quality, gender, age, and tear size (Table 7).
Additional sources of study heterogeneity discussed but

Table 5. Primary Studies Included in Meta-Analyses
Primary Study
Sugaya et al., 200554
Charousset et al., 200756
Franceschi et al., 20079
Park et al., 200857
Grasso et al., 200926
Burks et al., 200929
Aydin et al., 201023
Pennington et al., 201058
Koh et al., 201127
Mihata et al., 201119
Carbonel et al., 201229
Denard et al., 201259
Lapner et al., 201221
Ma et al., 201260
Gartsman et al., 201325

Millett
et al.45


þ

þ
þ


þ

þ

þ

þ

Xu et al.44

þ
þ
þ
þ
þ
þ

þ

þ


þ


Chen et al.31
þ
þ
þ
þ
þ
þ
þ
þ
þ
þ
þ
þ
þ
þ


Zhang et al.37

þ
þ
þ
þ



þ

þ

þ
þ


Sheibani-Rad
DeHaan et al.32
et al.30



þ
þ
þ

þ
þ
þ
þ
þ

þ


þ
þ






þ






Prasathaporn
Perser et al.34
et al.39


þ
þ
þ
þ
þ
þ
þ
þ
þ
þ
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not analyzed included surgical technique in 5 studies,
number of suture anchors in 6 studies, concomitant
procedures in 2 studies, rate of patient follow-up in 2
studies, and rehabilitation protocol in 4 studies (Table 7).

NOTE. All 8 studies performed data pooling.
MD, mean difference; OR, odds ratio; RCT, randomized controlled trial; RR, relative risk; SMD, standardized mean difference.
*Category includes strength of abduction, internal rotation, and external rotation.
yData were pooled for the listed outcome but not statistically compared.

Intact Tendon Healing
Primary
Muscle Complete Retears
Postoperative No. of
Studies
OxmanPartial Overall
Constant ASES UCLA Strength*
OR or
Retears Retears
Complications Primary Included QUOROM Guyatt
Heterogeneity (MD or (MD or (MD or (MD or
MD or SMD RR (RR)
Score
Score
(RR) RR Logarithm of OR
(SMD)
Studies Only RCTs
SMD)
Author
Analysis
SMD)
SMD) SMD)
þ
þ
þ
þ


þ
þ
þ



7
þ
15
4
Millett et al.45
þ
þ
þ
þ
þ



þ




þ
14
3
Xu et al.44
Chen et al.31
þ
þ
þ
þ






þ

12
þ
16
7
Zhang et al.37
þ
þ
þ
þ


þ
þ

þ


8
þ
17
5
Sheibani-Rad
þ
þ
þ
þ








5
þ
13
2
et al.30
DeHaan
þ
þ
þ
þ

þ


þ


þ
7

14
2
et al.32
Prasathaporn
þ
þ
þ
þ
þ

þ


þ

y
5

12
6
et al.39
Perser et al.34

þ
þ
þ

y

y


þ

5

14
3

Table 6. Comparisons Performed by Each Meta-Analysis and Quality Scores for Each Meta-Analysis

SINGLE- VERSUS DOUBLE-ROW RCR

Application of Jadad Decision Algorithm
The Jadad decision algorithm was applied to determine which of the 8 included meta-analyses provided
the best available evidence to provide treatment recommendations. Three authors independently selected
the same route through the algorithm. Because (1) all
reviews addressed the same study question, (2) our
reviews did not include the same primary trials
(Table 4), and (3) our reviews did not have the same
selection criteria, the Jadad algorithm suggests that
the highest-quality review can be selected based on the
publication characteristics of the primary trials, the
methodology of the primary trials, the language restrictions, and whether analysis of data on individual
patients was included. The latter 2 criteria do not apply
in this case. With respect to publication status, several
newer meta-analyses included multiple newly available
trials, which may explain the discordance in results and
conclusions. With respect to methodology of primary
trials, those reviews that include only Level I evidence
include trials of superior methodology. By use of these
criteria, we were thus able to select 3 high-quality reviews with concordant results that represent the current best available evidence: those by Chen et al.,31
Zhang et al.,37 and Millett et al.45 These studies all
concluded that RCR provided statistically signiﬁcantly
improved patient outcomes and structural healing after
DR repair, although the differences in patient outcomes
were not clinically signiﬁcant.

Discussion
This study was based on a systematic review of the
literature and critical inspection and quality assessment
of 8 meta-analyses using the QUOROM and OxmanGuyatt guidelines. The impetus for this study was to
reconcile the disparate conclusions of these metaanalyses and, in doing so, to highlight underlying
methodologic differences. The available meta-analyses
used a variety of levels of evidence, with some reporting on only Level I evidence,30 some reporting on all
comparative trials,31,36,39,47 and some performing dual
analyses on both Level I evidence and Level I to Level
III evidence.31 It was determined that, according to the
current best available evidence, DR RCR provides superior patient outcomes and structural healing when
compared with SR RCR. Surgeons caring for patients
with rotator cuff tears must consider whether the
clinical beneﬁts of DR RCR, as conveyed by the effect
sizes reported in these high-quality meta-analyses,
sufﬁciently justify the increased operative time and cost
of this technique.
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Table 7. Heterogeneity or Subgroup Analysis of Primary Studies

Statistical heterogeneity analysis
Subgroup or sensitivity analysis
Primary study quality
Gender
Age
Dominant arm
Tear size
Tear shape
Chronicity of injury
Multiple-tendon injury
Surgical technique
No. of suture anchors
Concomitant procedures
Time to postoperative follow-up
Rate of patient follow-up
Rehabilitation protocol
Constant (tears >3 cm v <3 cm)
ASES (tears >3 cm v <3 cm)
UCLA (tears >3 cm v <3 cm)
Intact tendon healing
(tears >3 cm v <3 cm)

Millett
Sheibani-Rad DeHaan Prasathaporn
et al.45 Xu et al.44 Chen et al.31 Zhang et al.37
et al.30
et al.32
et al.39
Perser et al.34
þ
þ
þ
þ
þ
þ
þ

þ
þ
þ

þ
þ


0
0

þ
þ
0






0
0






0

0


þ
þ
þ


þ
0

0
0



0
0


0
0
þ
þ
þ
þ

þ



0





0
0


þ
þ
þ




0





0
0

þ

0*






þ
þ
þ
þ

þ
þ
0
0

þ

0







0

0



0
0

0







þ



0





0
þ







NOTE. A plus sign indicates formal sensitivity or subgroup analysis was performed, a minus sign indicates formal sensitivity or subgroup analysis
was not performed, and a zero indicates descriptive data were provided or discussed but no analysis was performed.
*All included studies had identical rehabilitation protocols.

The debate regarding the optimal repair technique for
RCR is critical because DR ﬁxation is not without added
cost, is technically demanding, and increases operative
time.39 In addition, although the cost-effectiveness of
RCR has been shown to be superior to other common
health care interventions (e.g., coronary artery bypass
grafting) and on par with other orthopaedic interventions (e.g., total hip arthroplasty), the additional
cost of DR ﬁxation could change these relations.48
Sensitivity analyses have estimated that a nationwide
switch from SR to DR ﬁxation would cost $80 to $260
million annually. Therefore, to attain cost neutrality,
DR ﬁxation must have a signiﬁcant effect on the
number of quality-adjusted life-years or the revision/
reoperation rate after arthroscopic RCR. DR ﬁxation
also introduces an additional failure mechanism by
medial retear due to the proximity of medial-row ﬁxation to the musculotendinous junction. Revision repair
in the setting of medial retear may be difﬁcult to
impossible.11,36,49,50 In addition, the implications of
both DR and TOE ﬁxation on healing are unknown
because the biological consequences of tissue
compression remain incompletely understood.51
Limitations
The strengths of our review lie in the duplication of
independent quality assessment by 3 authors with
consensus agreement. In addition, validated quality
assessment tools41-43 were used to identify the studies of
highest quality from which to extract clinical recommendations. Numerous limitations also exist for our

study. Meta-analyses rely on data provided by the primary included studies and are thus hindered by limitations within these studies, which included failure to
stratify by tear size,24 small sample size,24 loss of followup,26 and failure to obtain radiographic conﬁrmation of
healing.34 Furthermore, these studies may be underpowered11,24 and may be susceptible to detection bias33
because of currently used outcome variables being relatively insensitive to strength.11 Heterogeneity may be
difﬁcult to quantify with respect to tear severity,7 tendon
and bone quality,51 and muscular atrophy52 and thus
may bias results. The relatively short-term follow-up
provided by much of the literature to date23-26,33,36 is
particularly limiting because patients may have excellent
outcomes early with late deterioration of results after
early structural failure.5 One limitation that hinders
much of the literature surrounding RCR is the lack of a
consistently deﬁned association between structural
healing and patient outcomes. Although function is
linked to cuff healing,3,4,7,8,53 in particular strength,4,11
patients can have a satisfactory outcome in the setting
of recurrence.3-6,8 One additional limitation lies in the
heterogeneity seen in the surgical techniques themselves. Variations in technique, such as the number of
anchors placed in each row,9,11 the use of simple versus
mattress versus modiﬁed Mason-Allen sutures,13,17,20
and the use of suture versus suture tape,49 may have
important implications for repair strength. Recent evidence suggests that suture conﬁguration may play a
more critical role than the number of anchors or
rows.13,17,20 Indeed, much of the existing literature
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compares non-bridging DR repairs and thus may not
apply to the newer TOE repairs that have been shown to
have higher healing rates.25,38,54 Ultimately, metaanalyses, which were originally used to synthesize
RCTs comparing medications,16,41,43 may be less reliable
for surgical comparisons.46

Conclusions
The results of this systematic review of overlapping
meta-analyses comparing SR and DR RCR suggest that
DR RCR results in higher rates of structural healing
when considering the systematic reviews with the
highest level of evidence. Further cost-effectiveness
research is needed examining whether these differences are still signiﬁcant when accounting for the
increased implant cost and operative time seen with DR
RCR. In addition, the effect of tissue compression on
rotator cuff healing and clinical outcomes after DR or
TOE RCR must be more clearly delineated to conﬁrm
the advantages of DR repair suggested by the current
best available evidence.
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