
This study was

Research Board

2008).

J Shoulder Elbow Surg (2020) 29, 2015–2026

1058-2746/$ - s

https://doi.org/10
www.elsevier.com/locate/ymse
SHOULDER
Three-year functional outcome of transosseous-
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Background: The trial aimed to prospectively compare the functional outcomes of patients undergoing arthroscopic rotator cuff repair
using transosseous-equivalent double-row (TEDR) or single-row (SR) suture anchor techniques at 3 years postoperatively for both large
(>3 cm) and small (<3 cm) tears.
Methods: Eighty patients with a symptomatic and magnetic resonance imaging (MRI)–proven full-thickness rotator cuff tear, who had
failed conservative management of at least 6 months’ duration and who had a complete passive range of motion of the affected shoulder,
were enrolled in the trial. Patients were randomized to TEDR repair (n ¼ 40) or SR repair (n ¼ 40). Subgroup analysis was conducted
for tears <3 cm (TEDR n ¼ 17, SR n ¼ 19) and tears >3 cm (TEDR n ¼ 23, SR n ¼ 21). Primary outcomes included the Oxford
Shoulder Score (OSS), the University of California, Los Angeles (UCLA) score, and the Constant-Murley score (CMS). The secondary
outcomes included a 0-100-mm visual analog scale (VAS) score for pain, range of motion (ROM), and EQ-5D scores. All patients
completed a follow-up of 3 years.
Results: There was a significant difference in the mean OSS postoperative score for tears >3 cm (P ¼ .01) and mean improvement from
baseline in the TEDR group (P ¼ .001). For tears >3 cm, mean postoperative scores were also significantly higher in the TEDR group
for UCLA (P ¼ .015) and CMS (P ¼ .001). Post hoc testing showed that the differences between these groups was statistically signif-
icant (P < .05). For tears <3 cm, a significant postoperative difference in favor of SR repair was seen in the mean CMSs (P ¼ .011), and
post hoc testing showed that the difference was statistically significant (P ¼ .015). No significant difference was seen with mean post-
operative OSS or UCLA, and post hoc testing did not show a statistically significant difference between groups.
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Conclusions: TEDR repair showed improved functional outcomes for tears >3 cm compared with SR repair. For tears <3 cm, no clear
benefit was seen with either technique.
Level of evidence: Level I; Randomized Controlled Trial; Treatment Study
� 2020 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.
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Rotator cuff repair techniques have shifted away fromopen
repair to arthroscopic repair after equivalent or even improved
results of published arthroscopic methods.9-13,19,27,40 There
are multiple factors influencing success after cuff repair,
including surgeon experience, appropriate suture configura-
tion, careful patient selection, and adequate postoperative
rehabilitation.27 A gold standard repair technique has not yet
been identified, but an ideal repair would optimize
suture-to-bone fixation, suture-to-tendon fixation, abrasion
resistance of the suture, suture strength, knot security, and loop
security.1-6,17,18

Despite our improved understanding and the advances in
repair techniques, the reported retear occurrence rate is still
25%-40%.3,11,17,18,31 Risk of retear has been attributed to
various factors, such as patient’s age, tear size, repair
technique, and tendon quality.16,20,33,38,40 However, retear
does not always correlate to poor patient outcome.29

Transosseous-equivalent double-row (TEDR) repair, as
reported by Park et al,44 is based on suture bridges and
combines medially placed anchors for a horizontal mattress
suture with laterally placed anchors as the base of a suture
bridge. This provides compression of the restored cuff over
a wider tendon bone interface than single-row
repair,30,34,36,41,45,46,50 leading to enhanced healing between
tendon and bone.53 Although biomechanically superior to
single-row repairs, double-row repair has not clearly
translated to improved functional outcome in studies to date
despite the postoperative radiologic evidence of decreased
retear rates.8,14,15,24

Thus, the purpose of the current clinical trial was to
prospectively compare the functional outcome as well as
pain and range of motion after arthroscopic TEDR repair
vs. single-row (SR) rotator cuff repair for both smaller (<3
cm) and larger (>3 cm) tears. We hypothesized that
transequivalent double-row arthroscopic rotator cuff repair
would show better functional outcome than single-row
repair.
Materials and methods

Institutional ethics approval was gained prior to this study, and the
trial was registered in our national registry. A power calculation
was undertaken to calculate the optimal study size based on a
difference of 18 points in the Constant-Murley score (CMS) be-
tween subgroups.26 Thirty patients would be needed in each group
to reach significance.
The study was conducted as a prospective randomized
controlled trial between April 2009 and February 2016. Eighty
patients undergoing arthroscopic rotator cuff repair in our insti-
tution were enrolled and randomized into 2 groups with 40 in each
arm (TEDR vs. SR techniques).

Our inclusion criteria were all patients with a symptomatic and
magnetic resonance imaging (MRI)–proven full-thickness rotator
cuff tear who had failed conservative management of at least 6
months’ duration and who had a complete passive range of
abduction in the scapular plane, forward flexion, and internal and
external rotation of the affected shoulder. Symptoms included
pain, weakness, and loss of active range of movements (Table I).
The conservative therapy varied from nonsteroidal anti-
inflammatory drugs and physical therapy to subacromial steroid
injection.

The patients had to be willing to undergo a standardized
postoperative rehabilitation and able to provide an informed
consent. Exclusion criteria included smoking, prior shoulder sur-
gery, prior infection, instability, adhesive capsulitis, or loss of
passive range of motion prior to surgery and inflammatory
arthropathy. All potential participants were screened for eligibility
by the surgical team. Initially, 107 patients presented a symp-
tomatic and MRI-proven full-thickness rotator cuff tear. Twelve
patients were excluded from the study as they failed to meet the
inclusion criteria. Ten patients declined to participate. In addition,
5 patients were not amenable to repair and thus excluded. This left
a total of 80 patients (40 per group) available for analysis
(CONSORT flow49; Fig. 1).

Randomization of patients was conducted with the use of a
sealed envelope containing the group allocation for each case,
produced by an independent epidemiology department not directly
involved in the study. The blinded surgeon opened the envelope on
the day of surgery. Based on MRI findings with intraoperative
measurement and confirmation of tear size, patients were further
categorized as having a tear <3 cm or >3 cm.

A patient information sheet was included together with the
informed consent form. A trained member of the team explained
the study verbally to all participants. All foreseeable risks and
potential benefits, which might occur during and after arthroscopic
rotator cuff repairs, were discussed with all patients. Basic de-
mographic and operative data were collected and included age,
gender, operative side, dominant arm, duration of symptoms,
operative time, length of stay, pattern of tear, active and passive
ranges of movement, and complications. Data collection occurred
preoperatively, at 24 hours postoperatively, and at 6, 24, and 36
months postoperatively. The visual analog scale (VAS) scores
were collected at 24 hours and 6 weeks postsurgery.

Primary outcome measures included the Oxford Shoulder
Score (OSS),42 the University of California, Los Angeles (UCLA)
score,32 and the CMS.47 Secondary outcome measures included a
0-100-mm VAS for pain at different time points,7 range of motion,



Table I Basic demographic and operative data for the SR andTEDR patient groups, as well as preoperative scores

Variable, mean (range) Overall Single row Double row P value

Age, yr 60.8 (55-70) 61.6 (55-70) 60.0 (55-70) .39
Symptom duration, d 22 (18-25) 21 (18-24) 23 (19-25) .39
Symptoms, n (%)

Pain 78 (97.5) 39 39 >.99
Weakness 77 (96.25) 38 39 .56
Limited active movement 79 (98.75) 39 40 d

Degenerative/traumatic tears 73/7 37/3 36/4 .69
Operative time, min 100 (50-140) 60 (50-80) 120 (90-140) <.001
Length of stay, h 26 (20-30) 22 (20-25) 29.5 (27-30) <.001
Number of anchors 3 2 4 <.001
Preoperative scores

Active flexion, degrees 100 (80-115) 99 (90-115) 88 (80-110) .073
Abduction, degrees 45 (40-48) 43 (41-47) 42 (40-48) .475
Active IR, degrees 25 (22-28) 26 (24-28) 25 (22-27) .593
Active ER, degrees 30 (25-34) 30 (25-32) 30 (27-34) .680
CMS 49.2 (45-52) 50.6 (47-52) 47.8 (45-50) .456
OSS 23.6 24.7 22.5 .147
UCLA 16.0 16.0 15.0 .465
EQ-5D 0.36 0.43 0.36 .641

Tear size, n (%)
<3 cm 36 (45) 17 (42.5) 19 (47.5) .074
>3 cm 44 (55) 23 (57.5) 21 (52.5)

SR, single-row; TEDR, transosseous-equivalent double-row; IR, internal rotation; ER, external rotation; CMS, Constant-Murley score; OSS, Oxford Shoulder

Score; UCLA, University of California, Los Angeles.

Unless otherwise noted, values are mean (range).
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and EQ-5D (visual analog method of calculation).25 All partici-
pants were enrolled and randomized before surgery, and no
participant was recruited after surgery.

Preoperative assessment

Demographic data and all functional scores were recorded pre-
operatively. Range of motion was measured by well-trained or-
thopedic fellows using a standard goniometer.

Preoperative imaging included a shoulder plain
radiograph series (anteroposterior with neutral, external, and in-
ternal rotation and an axillary view) and MRI scans without
gadolinium enhancement.

Tear size measurement
An experienced musculoskeletal radiologist read all MR scans and
assessed the size of each rotator cuff tear in the coronal and
sagittal planes. The tear was categorized in the sagittal plane in 2
groups: tears less than 3 cm and those equal to or more than 3 cm.
The validity of the MRI measurements was assessed intra-
operatively using the arthroscopic probe before d�ebridement of the
tear. There were no cases of disagreement between the 2 tech-
niques, and no patient changed group once assigned.

Surgical technique

All operations were performed with the patient in the lateral de-
cubitus position under general anesthesia supplemented by an
interscalene block. An arthroscopic pump, set at 50 mm Hg of
inflow pressure, and a 30� arthroscope was used in all cases.
Standard viewing and working portals were established. Subtotal
bursectomy and acromioplasty was performed to create working
space in all cases. Standard preparation included clearance of the
rotator interval and mobilization of the superior capsule from the
superior labrum.
Both groups
We have standardized the same medial-row technique for both
groups. Two medial 5-mm double-loaded fully threaded suture
anchors (Corkscrew II Suture Anchor; Arthrex, Naples, FL, USA)
were inserted in the medial footprint through the superolateral
accessory portal.
Single-row group
The limbs of the no. 2 FiberWire (Arthrex) were passed 10-15 mm
medial to the margin of the torn tendon using a suture-passing
device (Multifire Scorpion Suture Passer; Arthrex). Duncan Loop
knots were used in all cases (Fig. 2, a).
TEDR repair group
The FiberWire suture tails of the medial anchors were passed
through the tendon with the Multifire Scorpion Suture Passer. The
FibreWire from the medial sutures were then fixed with 5-mm
Bio-Corkscrew anchors (Arthrex) laterally to form a transosseous-
equivalent repair (Fig. 2, b and c). Tensioning of the FiberWire
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Figure 1 CONSORT flow diagram.

Figure 2 Rotator cuff repair constructs using double-loaded Bio-Corkscrew anchors and No. 2 FiberWire. (a) Single-row anchored
construct using 2 sutures, 2 suture limbs, 2 tendon passes, 2 mattress stitches, 2 anchors, and 0 suture bridges. (b) Transosseous equivalent
construct using 2 sutures, 4 suture limbs, 4 tendon passes, 2 mattress stitches, 4 anchors, and 4 suture bridges. (c) Final arthroscopic view of
the TEDR Rotator cuff repair in one of the TEDR group. TEDR, transosseous equivalent double row.

2018 M. Imam et al.
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during the second screw insertion maximized tendon compression
and fixation of the tendon footprint on the tuberosity.

Postoperative care and rehabilitation

On the day of surgery, all patients were given information
regarding use of a sling, activities of daily living, axillary hygiene,
and education on movements and functional activities to be
avoided. Advice was given regarding recovery of sensation from
plexus nerve block if still active.

Postoperatively, all patients used an abduction sling for 4
weeks and started an identical rehabilitation program. Patients
were assessed every 2 weeks for the first month and then at 6
months after surgery, and finally at 36 months postoperatively.

Follow-up

No patients were lost to follow-up and all completed the 36-
month evaluation. VAS score was obtained at 24 hours and
recorded in a pain diary given to each patient. Complications were
recorded at each time point until 36 months postsurgery. The
following outcome assessments were used at 6, 24, and 36 months
postoperatively: OSS, CMS, and UCLA scores. The second and
sixth authors, both experienced orthopedic surgeons, assessed the
patients postoperatively and they were unaware of the assigned
treatment.

Statistical analysis

Data management was performed using SPSS, version 16.0
(Chicago, IL, USA). Statistical analyses were conducted by an
independent member after deidentification of results and per-
formed according to the intention-to-treat principle. Data were
initially assessed for normality by the Shapiro-Wilk test and
variances were shown to be equal by the Levene statistic. Nor-
mally distributed data were compared by the Student t test and the
1-tailed analysis of variance. Post hoc analysis was performed by
the Bonferroni multiple comparison test to confirm statistically
significant results between groups. For subgroup analysis, the
Mann-Whitney U test and Kruskal-Wallis test were used to
compare between 2 means or more and the chi-square test to
compare between proportions. A P value <.05 was considered
statistically significant.

Discriminant function analysis showing the distribution of in-
dividual observations and of the group centroids was also
performed.
Results

Demographic data and preoperative scores (Table I) showed
no statistically significant differences between groups. A
significant difference (irrespective of the tear size) was seen
in operative time (P < .001), number of anchors (P < .001),
and length of stay (P < .001) in favor of SR repair (Table I).

Both groups were similar (Table II) regarding the post-
operative OSS, UCLA, CMS, and VAS scores (P ¼ .0596,
.409, .706, and .679, respectively), as well as the mean
postoperative improvement of OSS, UCLA, CMS, and VAS
scores (P ¼ .751, .317, .319, and .726, respectively).

Subgroup analysis revealed a significant difference in
both postoperative mean OSS, UCLA, and CMS (P ¼ .010,
.015, and .001, respectively) for tears >3 cm. A significant
difference also existed in the mean postoperative CMS
score for tears <3 cm (P ¼ .011) in favor of SR (Table II).

For tears >3 cm, the postoperative mean improvement
from baseline preoperative values of OSS (P ¼ .001) was
significant and in favor of TEDR at 2 years postsurgery
(Fig. 3). In contrast, the mean improvement from preop-
erative CMS and UCLA scores did not reach significance
between groups (Table II). For tears <3 cm, the subgroups
were similar regarding the mean improvement in all scores.

Post hoc testing showed that differences in OSS and
UCLA scores in the TEDR and SR groups for tears >3 cm
were statistically significant (P ¼ .020 and .041, respec-
tively) in favor of TEDR. But for tears <3 cm, the groups
were not significantly different. Although post hoc testing
of CMS showed significant differences between the SR and
TEDR groups for tears <3 cm (P ¼ .015) and tears >3 cm
(P ¼ .023) (Fig. 4).

A discriminant function analysis scatter plot is shown in
Figure 5 for individual observations and of the group cen-
troids. The SR >3-cm group is best discriminated through
function 1 (mostly dependent on OSS) from 2 patient
groups and through function 2 (mostly dependent on CMS)
from the fourth group.

There was an initial significant difference at 24 hours in
VAS scores between the TEDR and SR groups for tears <3
cm (P ¼ .019) and tears >3 cm (P < .01) in favor of SR
repair. At 6 weeks postoperation, no significant difference
was seen in the mean VAS scores between the TEDR and
SR groups (Table II). Post hoc testing did not show the
groups to be statistically different at the 6-week time point
(Fig. 6).

Combined results for all patients showed significant
improvement in postoperative range of motion (all P <
.001), with increase in median forward flexion (100� vs.
150�), abduction (90� vs. 145�), internal rotation (25� vs.
34�), and external rotation (30� vs. 79�). The differences
among the 4 subgroups in ROM were statistically signifi-
cant with respect to forward flexion (P < .001) and external
rotation (P ¼ .010) in favor of TEDR but not for abduction
(P ¼ .12) and internal rotation (P ¼ .014). Patients with a
tear >3 cm undergoing TEDR repair had the least mean
postoperative forward flexion (146�); those with tears >3
cm and SR repairs had the least external rotation (60�). In
discriminant analysis (Fig. 7), forward flexion was the main
discriminator among patient groups (Wilks lambda: 0.45,
P < .001).

A significant overall improvement was observed in the
EQ-5D in the whole cohort (P < .001). At 3 years post-
repair, EQ-5D scores were significantly improved in pa-
tients with tears >3 cm who underwent TEDR repair than
those who underwent SR repair. This was in contrast to



Table II The mean postoperative functional and pain scores and their mean improvement from the preoperative scores

SR TEDR

Tear <3 cm Tear >3 cm Total Tear <3 cm Tear >3 cm Total

Postoperative functional score
OSS 42.8 � 3.0 38.05 � 4.5 40.5 � 3.8 41.5 � 3.6 41.7 � 4.4 41.6 � 4.0
UCLA 32.1 � 2.2 29.76 � 2.4 31.0 � 2.3 31.1 � 1.9 31.7 � 2.5 31.3 � 2.2
CMS 84.5 � 11.0 74.2 � 5.7 79.4 � 8.3 72.8 � 10.1 82.3 � 8.8 77.6 � 9.4
VAS (100-mm scale) 13.7 � 16.9 13.1 � 7.4 13.4 � 12.2 12.1 � 14.6 12.7 � 12.5 12.2 � 13.6

Mean improvement from the
preoperative score
OSS 18.11 � 7.24 12.85 � 6.11 15.48 � 6.68 18.35 � 8.75 19.7 � 6.89 19.03 � 7.82
UCLA 13.47 � 5.27 14.90 � 4.29 14.19 � 4.78 15.24 � 5.01 15.83 � 3.55 15.54 � 4.28
CMS 25.84 � 19.89 28.76 � 14.79 27.3 � 17.34 26.06 � 15.85 33.78 � 17.25 29.92 � 15.55
VAS (100-mm scale) 49.42 � 22.6 58.33 � 17.94 53.88 � 20.27 55.13 � 23.77 57.76 � 22.85 56.45 � 23.31

SR, single-row; TEDR, transosseous-equivalent double-row; CMS, Constant-Murley score; OSS, Oxford Shoulder Score; UCLA, University of California, Los

Angeles.

Values are mean � standard deviation.

Figure 3 Box and whiskers summary of OSS change in the 2 groups. Circles and stars represent outliers. TEDR, transosseous equivalent
double row; SR, single row.

2020 M. Imam et al.
patients with tears <3 cm, among whom the EQ-5D scores
were significantly improved those who underwent SR
repair compared with TEDR repair (P ¼ .005) (Fig. 8).

Complications

There were 2 cases (1 in the TEDR group and 1 in the SR
group) of superficial infection, both of which were suc-
cessfully treated with oral antibiotics. One male patient
aged 55 years had a recurrent full-thickness tear at 12
months postoperatively, following an SR repair of a large
supraspinatus tear >3 cm in length. He underwent a revi-
sion arthroscopy and augmented revision repair with the
use of an extracellular dermal matrix allograft.39 We did not
routinely perform MRI scans in asymptomatic patients to
confirm repair integrity.
Discussion

In the current trial, combined results for all patients showed
significant improvement in postoperative range of motion.



Figure 4 Box and whiskers summary of functional scores change in the 2 groups. (a) Scores for small tears. (b) Scores for large tears.
Circles and stars represent outliers. OSS, Oxford Shoulder Score; UCLA, University of California, Los Angeles; CMS, Constant-Murley
score; postop, postoperation; TEDR, transosseous equivalent double row; SR, single-row.
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Smaller tears did not appear to be influenced significantly
by SR or TEDR techniques and only showed a statistically
significant difference when comparing mean postoperative
Constant scores. When comparing the mean improvement in
functional scores rather than the mean score itself, no sig-
nificant difference was seen for tears less than 3 cm. TEDR
only yielded superior improvement in clinical outcomes
when compared with SR in large tears of 3 cm or larger.

The mean number of anchors used was significantly
higher in TEDR repairs compared with SR repairs. There
was also a significant difference in the length of hospital
stay and operative time. SR was favorable in terms of im-
mediate postoperative pain, although a significant differ-
ence in VAS scores was not seen at 6 weeks between
groups. Without a clear advantage for TEDR for smaller
tears, SR could be considered based on initial postoperative
pain and resource use, but a recommendation based on
optimizing functional outcome cannot be made from our
study.

For tears larger than 3 cm, TEDR yielded a significantly
better outcome, reflected most by the significant difference
in improvement from pre- to postoperative functional
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Figure 5 Scatter plot of the results of discriminant function analysis, showing the distribution of individual observations and of the group
centroids. The single-row, >3-cm group is best discriminated through function 1 (mostly dependent on OSS) from 2 patient groups and
through function 2 (mostly dependent on CMS) from the fourth group. OSS, Oxford Shoulder Score; CMS, Constant-Murley score.

Figure 6 Box and whiskers summary of VAS scores in different subgroups preoperatively compared to those postoperatively and at final
follow-up. Circles and stars represent outliers. VAS, visual analog scale; preop, preoperation; postop, postoperation; TEDR, transosseous
equivalent double row; SR, single-row.

2022 M. Imam et al.
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Figure 7 Scatter plot of the results of discriminant function analysis, showing the distribution of individual observations and of the group
centroids. The TEDR, >3-cm group is best discriminated through function 1 (mostly dependent on forward flexion) from the remaining
patient groups. Function 2 (dependent on external rotation) discriminates the groups to a lesser extent. TEDR, transosseous equivalent
double row.

Double-row vs. single-row rotator cuff repair 2023
scores. All functional scores were in agreement for a sig-
nificant improvement in mean score for the TEDR group
and we recommend, in agreement of Samitier and Calvo,48

a TEDR repair for large tears over SR repair.
Hantes et al26 prospectively compared the radiologic and

clinical midterm results between SR and DR suture bridge
fixation techniques for arthroscopic rotator cuff repair in
patients younger than 55 years and concluded, in agreement
of our study, that the double-row repair technique poten-
tially provides superior tendon healing. Gartsman et al23

reported a significantly higher tendon healing rate (as
determined by ultrasonographic examination) when using
an arthroscopic transosseous equivalent double-row repair
of an isolated supraspinatus rotator cuff tear compared with
arthroscopic single-row repair. Similarly, Toussaint et al52

demonstrated significant improvement in CMS, pain
score, and forward elevation for patients with small, large,
and massive tears.

The purported advantage of the TEDR technique over the
standardDR is the capability to provide compression through
the footprint by increasing the contact area.34,35,44-46 This is
achieved by connecting the medial and lateral rows, thus
wielding compression throughout the repair, instead of only
at the anchor insertion points.28 The advantages of the TEDR
technique may explain the significant results found in our
study compared with SR.

Only 2 previous Level I studies15,24 have examined pa-
tient satisfaction after arthroscopic rotator cuff repair. Both
showed no statistically significant difference between the
groups, with no significant differences in the rate of return
to work. Similarly, Franceschi et al21 reported, in agree-
ment of our study, that the operative time was significantly
longer with the DR repair than the SR repair.

We report 1 case of superficial infection in each of the 2
groups, who were managed with antibiotic therapy alone.
Park et al43 reported 2 patients with wound infection in the
single-row repair group. They also detected 1 case of suture
anchor pullout in the SR group.

Toussaint et al52 demonstrated 14% failure of their ro-
tator cuff repair. Mihata et al37 documented 10.8%, 26.1%,
and 4.7% retear rates after SR, DR, and compression DR
techniques, respectively, indicating that the TEDR tech-
nique decreased the retear rate for large and massive tears
above SR and DR techniques. The combination of the
double-row and suture-bridge techniques had the lowest
rate of postoperative retear and led to superior clinical
outcomes. Only 1 patient with a recurrent tear after repair
of a massive tear with single-row technique underwent a
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Figure 8 Box and whiskers summary of EQ-5D scores in different subgroups. Circles and stars represent outliers. TEDR, transosseous
equivalent double row; SR, single-row.

2024 M. Imam et al.
revision surgery after 1 year and, correspondingly, we
established clinical superiority of the TEDR technique in
repair of large tears.

Bishop et al11 reported that large tears have twice the
retear rate after arthroscopic repair. Similarly, a 40% retear
rate in their group of patients with massive tear was re-
ported by Sugaya et al,51 compared with a 5% retear rate in
the patients with small to medium tears. Galatz et al22

demonstrated a high percentage of 89% retear rate in pa-
tients with massive rotator cuff tears.

Strength and limitations of the current study

The strength of our study includes the fact that we had
100% follow-up in an adequately powered prospective
randomized clinical trial. We also applied 3 different
shoulder-scoring systems and 1 validated score for quality
of life assessment to evaluate the study population.

There are limitations to this study; first, we did not
obtain follow-up MRI scans to assess the integrity of the
rotator cuff repairs. This was not possible because of the
associated costs and the high demand for this imaging study
at our institution. We only undertook MRI scans in symp-
tomatic patients.

A comparison of patients who were nonoperatively
managed or who had a standard DR technique would add
value to compare the natural history with surgical therapy
and to show if TEDR is clearly superior to DR, or if the
significant results were achieved through adequate power.

It is possible that longer follow-up would have been of
value; however, as soft tissue healing can be considered to
be complete by 12 months,40 36 months would be a suffi-
cient follow-up period.

Although a power analysis was performed to determine
the size of the overall study, it was underpowered to ac-
count for the difference between the subgroups based on
tear size and type of repair. However, we achieved an ev-
idence of superiority of TEDR repair in large tears.

Finally, we recommend further larger, multicenter, well-
designed randomized clinical trials to verify our findings.
Conclusions
Our hypothesis that double-row fixation yields superior
functional and quality-of-life outcomes compared with
single-row lateral fixation was not supported. However,
the transosseous-equivalent double-row cuff repair
showed superior functional outcomes in repair of large
rotator cuff tears >3 cm. TEDR is associated with
increased postoperative pain, prosthetic and time-related
costs, and longer hospital admissions.
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