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Comparison of Repair Integrity
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3 Arthroscopic Suture Bridge
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Background: No reported study has compared the clinical outcomes of suture bridge techniques.
Purpose: To compare the functional outcomes and repair integrity of the arthroscopic single-mattress (SM), double-pulley (DP),
and double-mattress (DM) suture bridge (SB) techniques for full-thickness rotator cuff tears.
Study Design: Cohort study; Level of evidence, 2.
Methods: Seventy-eight consecutive shoulders with full-thickness rotator cuff tears and a 1- to 4-cm anteroposterior dimension
underwent arthroscopic SB repairs. The SM-SB technique was used in the first 26 consecutive shoulders, the DP-SB method was
used in the second 26 consecutive shoulders, and the DM-SB repair was used in the final 26 consecutive shoulders. Seventy-four
shoulders (94.9%) underwent postoperative evaluation for cuff integrity using MRI or ultrasound. Clinical outcomes were evaluated in 76 shoulders (97.4%) at a minimum of 2 years postoperatively. Clinical outcomes were evaluated using the shoulder rating
scale of the University of California, Los Angeles (UCLA), American Shoulder and Elbow Surgeons (ASES), and Constant scores at
an average of 31 months postoperatively.
Results: At final follow-up, the average ASES, UCLA, and Constant scores improved significantly: respective scores were 88.46,
30.58, and 73.96 in the SM-SB group (P \ .001); 87.19, 31.35, and 72.50 in the DP-SB group (P \ .001); and 87.19, 32.81, and
75.35 in the DM-SB group (P \ .001). However, there were no significant differences among the 3 groups in terms of the ASES,
UCLA, or Constant scores (P = .954, .210, and .755, respectively). The retear rate of repaired rotator cuffs was 20% in the SM-SB
group, 12.5% in the DP-SB group, and 12% in the DM-SB group; however, the differences among the 3 groups were not statistically significant (P = .674). The number of suture anchors (mean 6 SD) used for repair was 4.31 6 0.47 in the SM-SB group,
4.00 6 0.00 in the DP-SB group, and 3.38 6 0.50 in the DM-SB group (P \ .001).
Conclusion: Arthroscopic rotator cuff repair yielded successful functional outcomes without significant differences among the 3
SB techniques. Additionally, no significant differences in repair integrity were observed among the 3 methods postoperatively.
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our laboratory.1,2 The SB technique has an advantage
over traditional double-row repair, as it uses the suture
limbs from the medial suture knots to bridge and compress
the repaired tendon; therefore, the number of surgical
steps is reduced.19-21 The single-mattress SB rotator cuff
repair technique has been proposed to improve the biomechanics of rotator cuff repair constructs.1 The doublepulley SB method has been proposed to improve the pressurized contact area and maximize compression along the
medial row.11 Additionally, several other modified SB techniques have been introduced.7,11-15,17,22
Recent clinical studies have revealed that the arthroscopic
SB repair technique results in comparable patient satisfaction, functional outcomes, and rates of retear compared
with those of arthroscopic double-row procedures.9,18,23,26
Although improvements in various SB methods have led to
improved biomechanical performance,20,21 improvements

An arthroscopic suture bridge (SB) technique using suture
bridges from the medial to the lateral anchor row, which
leads to an improved pressurized contact area and mean
pressure between the tendon and footprint compared
with those of double-row techniques, was developed in
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TABLE 1
Demographic and Surgical Dataa
Variable
No. of patients
Patient characteristics
Age at surgery, y
Sex, male, n
Affected shoulder, right, n
Smoker, n
Tear size characteristics
Anterior-to-posterior dimension, cm
Medial-to-lateral dimension, cm

SM-SB Group

DP-SB Group

DM-SB Group

26

26

26

58.96 (46-78)
14
17
4

58.04 (38-74)
18
17
5

53.85 (42-70)
14
22
8

2.33 (1.2-3.9)
2.08 (0.8-3.8)

2.44 (1.2-4.0)
1.86 (0.7-3.2)

2.15 (1.2-4.0)
1.59 (0.4-3.6)

P

.070
.428
.205
.376
.481
.133

a
Data are expressed as mean (range) unless indicated otherwise. SM-SB, single-mattress suture bridge; DP-SB, double-pulley suture
bridge; DM-SB, double-mattress suture bridge.

have not yet been demonstrated in terms of the healing rates
and clinical outcomes of various SB techniques. Therefore,
the purpose of this study was to determine the repair integrity and clinical outcomes of 3 SB repair methods: single mattress (SM), double pulley (DP), and double mattress (DM).
We hypothesized that the 3 techniques would result in significantly different postoperative functional outcomes and
repair integrities.

and technical difficulty during medial-row penetration in
the DP-SB procedure, we began to perform the DM-SB
repair to acquire more medial mattress sutures without
being more technically demanding. Medium (1-3 cm) and
large (3-4 cm) tears were found in 17 (65%) and 9 patients
(35%), respectively, in the SM-SB group, in 19 (73%) and 7
patients (27%), respectively, in the DP-SB group, and in 18
(69%) and 8 patients (31%), respectively, in the DM-SB
group. Important demographic differences are listed in
Table 1.

MATERIALS AND METHODS
Patient Selection

Surgical Technique and Evaluation

We prospectively followed 78 consecutive shoulders (78
patients) operated on with an arthroscopic SB technique
for full-thickness rotator cuff tears from December 2006
to January 2008. All operations were performed by a single
surgeon (K.C.K.) in a single hospital setting. The indication for surgery was failure of nonoperative treatment,
which included a physical therapy program and, in some
cases, corticosteroid injections.
We used the following inclusion criteria: (1) fullthickness supraspinatus and/or infraspinatus tears with
an anteroposterior length of 1 to 4 cm, and (2) repair of
the rotator cuff tear using an arthroscopic SB method.
Patients were enrolled after surgery. We excluded patients
with the following: (1) full-thickness rotator cuff tears with
an anteroposterior length of \1 or .4 cm (n = 8), (2) combined full-thickness subscapularis tears requiring concomitant repair (n = 3), (3) neurological involvement (n = 1), (4)
revision operation (n = 1), and (5) arthritic changes in the
glenohumeral joint on radiographs (n = 1).
The SM-SB method was used for the first 26 consecutive
shoulders, the DP-SB technique for the second 26 consecutive shoulders, and the DM-SB repair in the final 26 consecutive shoulders. We performed the SM-SB repair first
to compress the cuff on the footprint and decrease the operative time because classic double-row rotator cuff repair is
a technically demanding and time-consuming procedure.
Later, we applied the ‘‘DP technique’’ to maximize
cuff-to-bone compression along the medial row during SB
repair. However, because of increased mechanical friction

All operations were performed with the patient under general anesthesia and in the beach-chair position. The rotator
cuff footprint was debrided under arthroscopic surgery. The
SM technique described by Park et al19 is a horizontal mattress stitch from a single medial anchor, and the DM technique is 2 horizontal mattress stitches from at least
a single medial anchor. Each of the medial anchors in the
construct used this horizontal simple stitch to anchor the
cuff tendon to the anchor. The DP stitch described by Kim
et al11 includes 2 horizontal mattress limbs between 2
medial-row anchors. This is a similar configuration to
what is labeled the ‘‘DP technique’’ by Arrigoni et al.1
During the conventional SM-SB repair, 2 to 3 suture
anchors (4.5- or 5.5-mm Bio-Corkscrew with suture eyelet
loaded, Arthrex, Naples, Florida), depending on the tear
size, were loaded with one No. 2 nonabsorbable braided
suture and were placed in a medial row. One suture was
retrieved from each anchor to leave a single-loaded anchor.
The remaining suture perforated the tendon in a horizontal
mattress stitch configuration, followed by an identical procedure for the second or third medial anchor. A lateral-row
repair was applied in a SB fashion with knotless anchors
(3.5-mm Bio-PushLock, Arthrex), fully inserted at a perpendicular angle to the cortical surface of the humerus
(Figures 1 and 2).
In the DP-SB repair method, 2 suture anchors (4.5- or
5.5-mm Bio-Corkscrew, Arthrex) with two No. 2 nonabsorbable braided sutures (blue and white sutures) were
placed in the medial row (right shoulder). A pair of suture
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Figure 3. Schematic of the double-pulley suture bridge (DPSB) technique. Black dot indicates a knot. RC, rotator cuff;
GT, greater tubercle.

Figure 1. Schematic of the conventional single-mattress
suture bridge (SM-SB) repair. (A) Two suture anchors were
used. (B) Three suture anchors were used. Black dot indicates a knot. RC, rotator cuff; GT, greater tubercle.
Figure 4. Arthroscopic demonstration of the double-pulley
suture bridge (DP-SB) technique.

Figure 2. Arthroscopic demonstration of the single-mattress
suture bridge (SM-SB) repair.
eyelets (a blue and a red suture) in the suture anchor was
passed through the rotator cuff using a retrograde suturepassing instrument (Banana Lasso, Arthrex) via the modified
Neviaser portal or subclavian portal percutaneous approach.
These steps were repeated 3 times. The red suture (Figure 3)
of the anterior second and posterior third pair was pulled out
of the lateral cannula, and the threaded blue suture of the
third pair in the needle was passed through the red suture
of the second pair. After the red suture of the first pair was
retrieved through the anterior portal, it was pulled out to
pass the blue suture of the third pair through the eyelet of
the anteromedial anchor. As a result, the red suture was
linked between the 2 anchors. Then, the 2 red strands were
tied. Suture crossing and application of the lateral row for
the remaining 3 white sutures in the medial row were identical to the SM technique (Figures 3 and 4).

During the DM-SB repair, 1 or 2 suture anchors (4.5- or
5.5-mm Bio-Corkscrew, Arthrex), with two No. 2 nonabsorbable braided sutures according to tear size, were
placed in a medial row. Both limbs from each of the 2
sutures perforated the tendon medially to establish horizontal mattress stitches in a parallel fashion for each
medial anchor. Each mattress stitch was tied with
a knot. Application of the lateral row was identical to
that of the SM-SB technique (Figures 5 and 6). If a marginal dog-ear deformity was observed at the margin after
completing the rotator cuff repair, the detached marginal
cuff was passed with 1 strand of the uncut suture in the
lateral row out of the joint. A nonsliding knot was seated
on top of the detached cuff, and this area of soft tissue
was pressed firmly onto the bone.15
The maximum anteroposterior length of each rotator
cuff tear was measured using a calibrated probe introduced
through the anterior or posterior portal under arthroscopic
observation. The maximum mediolateral length of each
tear was estimated on preoperative oblique coronal, T2weighted magnetic resonance images (MRI). We used
MRI instead of arthroscopy to measure the mediolateral
length of each tear because of the considerable changes
in this dimension according to shoulder position, particularly abduction (Table 1). All measurements were performed by the first author.
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started. Active resistance muscle strengthening exercises
were started after 12 weeks using Thera-Band (HCMHygienic Corp, Batu Gajah, Malaysia). Patients were permitted to perform light activities at 3 to 4 months after surgery. Sports and heavy labor were allowed after 6 months.

Clinical and Radiological Evaluation

Figure 5. Schematic of the double-mattress suture bridge
(DM-SB) technique. (A) One suture anchor was used. (B)
Two suture anchors were used. Black dot indicates a knot.
RC, rotator cuff; GT, greater tubercle.

Figure 6. Arthroscopic demonstration of the doublemattress suture bridge (DM-SB) technique.

Postoperative Management
All patients received standardized preoperative and perioperative care at 1 hospital. The same regimen was prescribed to all patients, regardless of rehabilitation location.
We prescribed the use of a shoulder-immobilizing sling
with an abduction pillow postoperatively and provided
instructions to maintain the shoulder at 30° to 40° of
internal rotation and 20° of abduction. The patients began
gentle passive forward flexion of the affected arm using
the unaffected arm on postoperative week 2. The sling
with the abduction pillow was removed 6 weeks postoperatively, and active range of motion (ROM) mobilization was

All 78 patients returned for a follow-up functional evaluation a minimum of 2 years after the procedure. The mean
last follow-up period for a functional evaluation was 31
months (range, 24-48) postoperatively. Clinical data were
collected by an orthopaedic surgeon before the operation
and postoperatively at the final follow-up. Five outcome
measures were used in this study: the American Shoulder
and Elbow Surgeons (ASES) score, the shoulder rating scale
of the University of California, Los Angeles (UCLA), the
Constant score, and ROM, including forward flexion (FF)
and abduction (Abd). However, 2 patients with a retear in
the DP-SB and DM-SB groups required a revision operation
because of persistent pain and discomfort despite nonoperative management. Revision operations were performed
using the single-row method 14 and 12 months after surgery, respectively. The functional outcomes of these patients
were evaluated at the revision operation.
Seventy-four (94.9%) patients returned for the follow-up
radiological evaluation. We recommended that rotator cuff
repair integrity be determined by MRI at least 12 months
after arthroscopic repair for the rotator cuff tear. However,
we performed an ultrasonographic (US) evaluation in
those who refused MRI for economic reasons or claustrophobia during the MRI examination. In addition, postoperative US was performed in some patients after 1 year
postoperatively without charge to evaluate repair integrity
using our institute research funds.
The mean follow-up period for radiological evaluation
was 27.9 months (range, 12-48) postoperatively. One
patient refused the radiological evaluation in the SM-SB
group, and 25 patients (96%) returned for follow-up MRI
(n = 4) or US (n = 21). Two patients refused the radiological
evaluation in the DP-SB group, and 24 patients (92%)
returned for follow-up MRI (n = 4) or US (n = 20). One
patient refused the radiological evaluation in the DM-SB
group, and 25 patients (96%) returned for follow-up MRI
(n = 4) or US (n = 21).
One specialized musculoskeletal radiologist performed
all follow-up US examinations using an IU-22 system (Philips Healthcare, Bothell, Washington). The MRI and US
scans were evaluated by the same radiologist. The surgeon
informed the radiologist about the surgical procedure and
postoperative configuration before the evaluations. A
recurrent tendon defect was diagnosed by US when a distinct hypoechoic or mixed hyperechoic and hypoechoic
defect was visualized in both the transverse and longitudinal planes. A full-thickness retear was diagnosed when
a focal defect was present in the rotator cuff into which
the deltoid muscle could be compressed with a probe to separate the torn tendon ends or when the cuff retracted to
such an extent that the torn ends could be visualized
distinctly. Magnetic resonance imaging was used to
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classify the integrity of the tendon into 1 of 2 categories:
(1) intact (sufficient thickness, Sugaya types I and II) or
(2) insufficient/not healed/retorn (ranging from insufficient
thickness [\50% normal cuff thickness] to discontinuity,
Sugaya types III-V).24

Statistical Analyses
Comparisons among the 3 repair groups were performed
with the x2 test for patient characteristics except age and
with a 1-way analysis of variance (ANOVA) for age, number of anchors, preoperative tear size, preoperative and
postoperative scores, and ROM. Comparisons between preoperative and postoperative scores and ROM in each group
were performed using the paired t test. A 2-way ANOVA
was performed to evaluate the correlation between the
number of anchors used and the retear rate. These analyses were performed using SPSS for Windows, version 19.0
(SPSS Inc, Chicago, Illinois). Furthermore, a power analysis was performed with an a = .05 for a sample size of 26
using SAS 9.1 (SAS Inc, Cary, North Carolina) for the preoperative and postoperative ASES, UCLA, and Constant
scores as well as ROM. Sample size was calculated to provide 99% power to detect differences of 15°, 18°, 17°, 5°, and
14° in the FF, Abd, ASES, UCLA, and Constant scores,
respectively. As a result, the power of our study was estimated to be .99 for all variables. The level of significance
was set at P \ .05 for all tests.
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TABLE 2
Comparison of Preoperative and Postoperative
Clinical Outcomesa
Outcomes Assessment
ASES score
SM-SB group
DP-SB group
DM-SB group
P, between groups
UCLA score
SM-SB group
DP-SB group
DM-SB group
P, between groups
Constant score
SM-SB group
DP-SB group
DM-SB group
P, between groups
FF-ROM, deg
SM-SB group
DP-SB group
DM-SB group
P, between groups
Abd-ROM, deg
SM-SB group
DP-SB group
DM-SB group
P, between groups

Preoperative

Postoperative

P

58.00 6 19.34
41.54 6 12.54
48.58 6 14.75
.001

88.46 6 15.67
87.19 6 17.48
87.19 6 18.17
.954

\.001
\.001
\.001

21.46 6 5.11
20.42 6 5.76
23.85 6 4.64
.057

30.58 6 5.87
31.35 6 4.04
32.81 6 3.46
.210

\.001
\.001
\.001

58.73 6 18.22
44.38 6 18.54
58.62 6 17.71
.007

73.96 6 15.39
72.50 6 14.28
75.35 6 10.93
.755

\.001
\.001
.001

142.00 6 38.84
124.81 6 51.27
142.31 6 41.12
.244

171.60 6 15.99
170.77 6 19.17
177.31 6 5.33
.218

.001
\.001
\.001

142.31 6 41.12
129.62 6 42.94
140.77 6 42.04
.497

171.92 6 24.82
175.38 6 16.30
177.69 6 8.15
.503

.001
\.001
\.001

a

RESULTS
No significant differences were observed among the 3
groups in terms of mean UCLA score during the preoperative evaluation (P = .057) (Table 2). However, there was
a significant difference between the mean ASES and Constant scores (P = .001 and .007, respectively) (Table 2 and
Figure 7). At final follow-up, ASES, UCLA, and Constant
scores improved significantly in all 3 groups (all P \
.001, except P = .001 for the Constant score in the DMSB group) (Table 2). However, no statistically significant
differences were found among the 3 groups in terms of
mean ASES, UCLA, and Constant scores (P = .954, .210,
and .755, respectively) (Table 2).
No significant differences were found among the 3 groups
in terms of mean FF-ROM and Abd-ROM during the preoperative evaluation (P = .244 and .497, respectively) (Table 2).
However, FF-ROM and Abd-ROM improved significantly in
all 3 groups at the final follow-up (all P \ .001, except P =
.001 in the SM-SB group) (Table 2). No significant differences
were observed among the 3 groups in terms of mean FFROM or Abd-ROM postoperatively (P = .218 and .503, respectively) (Table 2).
A retear of the repaired rotator cuff was revealed in 5
shoulders (20%) that underwent SM-SB repair, 3 (12.5%)
that underwent DP-SB repair, and 3 (12%) that underwent
DM-SB repair, but the difference was not statistically significant (P = .674) (Table 3). Two retear patterns were
identified: (1) unhealed tendons, 7 of 11 (63.6%); and (2)
medially ruptured tendons with a healed footprint, 4 of

Data are expressed as mean 6 standard deviation. SM-SB,
single-mattress suture bridge; DP-SB, double-pulley suture
bridge; DM-SB, double-mattress suture bridge; ASES, American
Shoulder and Elbow Surgeons; UCLA, University of California,
Los Angeles; FF-ROM, forward flexion–range of motion; AbdROM, abduction–range of motion.

11 (36.3%). Unhealed tendons were revealed in 3 patients
(60%) in the SM-SB group and medially ruptured tendons
in 2 (40%). Unhealed tendons were revealed in 2 patients
(66%) and medially ruptured tendons in 1 (33%) in the
DP-SB group. Unhealed tendons were revealed in 2
patients (66%) and a medially ruptured tendon in 1
(33%) in the DM-SB group. In addition, the number of
suture anchors (mean 6 standard deviation) used for cuff
repair was 4.31 6 0.47 in the SM-SB group, 4.00 6 0.00
in the DP-SB group, and 3.38 6 0.50 in the DM-SB group
(P \ .001) (Table 3). However, there was no significant correlation between the number of anchors used and the
retear rate (P = .050).

DISCUSSION
Mean pressurized contact area between the tendon and
tuberosity insertion footprint using the SM-SB method
was superior to that of the double-row technique in a biomechanical laboratory study.20 The SM-SB technique has
greater ultimate-to-load failure and less gap formation
than does the double-row technique.21 This biomechanical
superiority of the SM-SB repair may have contributed
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TABLE 3
Comparison of Number of Anchors and
Retear Rate Among the 3 Groupsa

No. of anchors,
mean 6 SD
Retears, n (%)

SM-SB
Group

DP-SB
Group

DM-SB
Group

P

4.31 6 0.47

4.00 6 0.00

3.38 6 0.50

\.001

5 (20.0)

3 (12.5)

3 (12.0)

.674

a

SM-SB, single-mattress suture bridge; DP-SB, double-pulley
suture bridge; DM-SB, double-mattress suture bridge.

Figure 7. Differences in the preoperative American Shoulder
and Elbow Surgeons (ASES) and Constant scores among the
3 groups were statistically significant by 1-way analysis of
variance (ANOVA). *Significant difference.

partly to the low structural failure of repaired cuffs.
Although biomechanical data suggest promising outcomes,
few recent clinical studies have reported repair integrity in
healing and functional outcomes.9,18,23,26 Additionally,
classic double-row rotator cuff repair is a technically
demanding and time-consuming procedure.7 Furthermore,
the SM-SB technique combines self-reinforcement, maximal compression on the cuff, and decreased operative
time.2,3,5
Although the double-row repair method increases contact
area on the greater tuberosity footprint, it uses separate
points of fixation to bone, which can lead to the formation
of spot welds.21 Therefore, Arrigoni et al1 introduced the
‘‘DP technique,’’ which maximizes cuff-to-bone compression
along the medial row during double-row repair. In addition,
the SM-SB repair uses separate points of fixation to bone,
particularly in the medial row. Kim et al11 introduced the
DP-SB technique, which has the advantages of both the
DP technique and the SM-SB method (ie, improvement of
the pressurized contact area and maximization of compression along the medial row). However, Pauly et al,22 in a biomechanical study, reported that increased mechanical
friction during medial-row penetration, such as during the
DP-SB repair, creates tendon-substance defects at the
medial-row interface, which results in early movement
and weak resistance to gap formation. If suture blocking
with subsequent eyelet breakage occurs during the DP-SB
method, the prepared medial mattress suture may be
lost.22 The addition of a horizontal medial suture with a separate knot does not increase biomechanical stability but
may impinge knots medially.22
Application of medial mattress sutures during the DMSB repair increases the resistance to gap formation and
load to failure significantly compared with the SM-SB or
DP-SB techniques.22 However, biomechanical improvements do not necessarily translate into superior clinical performance. We found that modified application of the SB
repair with additional medial mattress stitches (DP-SB

and DM-SB) tended to enhance rotator cuff repair integrity
compared with the SM-SB method. In addition, there were
no significant differences in terms of clinical outcomes
among the 3 groups. Although the DM-SB repair increased
the resistance to gap formation and load to failure significantly compared with the DP-SB method in a biomechanical
study,22 we found no significant difference in repair integrity or functional outcome between the 2 groups.
Strangulation through strong tissue adaptation to bony
insertion using double-row techniques with multiple tendon perforations, strong synthetic sutures, and knot types
is possible.8,10 Provision of strong tissue coaptation by
maximal biomechanical construct stability may diminish
microcirculation and biological regeneration.22 Trantalis
et al25 reported that the likely causes of medial cuff failure
after arthroscopic double-row rotator cuff repair are tension overload of the suture-tendon interface at the medial
row and potential overtensioning of the medial repair,
resulting from an oblique retrograde suture pathway, the
relatively large hole created in the rotator cuff due to retrograde suture passing of instruments, and the effect of
braided suture material where it passes through the rotator cuff. Furthermore, there is the possibility of strangulation and relatively quick necrosis of the rotator cuff tendon
at the medial row and failure at the musculotendinous
junction, which does not allow adequate time for SB repair
failure at the bone-tendon interface.4 It may be important
to reduce unnecessary tension during repair and to develop
new techniques that spread the load placed on the medial
row. In the present study, medially reruptured tendons
with a healed footprint were identified in 36.3% of shoulders that had retears.
Our study had some limitations. First, although our
sample size was sufficient to identify differences among
the 3 groups, the number of shoulders included was likely
too few to generate clinically significant results. Second, as
all patients had preoperative MRI scans, it would seem
appropriate to obtain postoperative MRI scans. The sensitivities and specificities of US and MRI are dissimilar, so
pooling of data may have introduced bias. Third, although
all US evaluations were performed by an experienced musculoskeletal radiologist, this technique is examiner dependent.18 However, we did not perform the US examination
ourselves to avoid surgeon bias.16 Fourth, we were unable
to assess preoperative muscle atrophy grades because of
incomplete MRI scans without an appropriate Y-shaped
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view. Fifth, we did not evaluate the postoperative cuff
integrity examination by 2 different radiologists to compare US and MRI reliability. Sixth, except for 2 revision
surgeries, we performed at least 2 years of follow-up. However, 2 retears were detected and reoperated on before 2
years postoperatively. Thus, we evaluated clinical outcomes in these patients at the time of the revision operation. Finally, because this study was not a randomized
controlled trial, there were significant differences among
the 3 groups in terms of preoperative ASES and Constant
scores. Because our purpose was to compare the postoperative outcomes among the 3 groups, although these differences do not present a clinical significant finding, there
may be somehow a source of bias.
Nevertheless, several strengths should be noted. First,
there was a high follow-up rate for functional outcomes
and radiological evaluations. Second, we performed all
radiological follow-ups at a minimum of 1 year postoperatively. An early postoperative radiological evaluation of
cuff integrity makes a difficult determination of whether
defects are the result of initial fixation failure or incomplete healing.16 Third, we believe that most small tears
(\1 cm) in the anteroposterior diameter do not require
SB or double-row repair. In addition, no significant differences in the retear rate of double-row repairs were
observed when compared with single-row repairs for tears
\1 cm in a recent systematic review.6 Thus, these methods
were not performed for this condition, and small cuff tears
were excluded from this study. Fourth, all operations were
performed by the same surgeon in 1 hospital setting.
In conclusion, arthroscopic rotator cuff repair yielded
successful functional outcomes with no significant differences among SM-SB, DP-SB, and DM-SB techniques. In
addition, no significant differences in radiological repair
integrity were found postoperatively among patients who
underwent these 3 SB repair procedures.
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