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Arthroscopic Margin Convergence Repair Without
Suture Anchors Improves Clinical Outcomes for
Full- and Partial-Thickness Rotator Cuff Tears
S. Ali Ghasemi, M.D., Benjamin Murray, D.O., Adam Lencer, D.O., Emily Schueppert, D.O.,
James Raphael, M.D., Craig Morgan, M.D., and Arthur Bartolozzi, M.D.
Purpose: To evaluate the clinical outcome scores of an arthroscopic margin convergence technique without the use of
suture anchors to repair different types of rotator cuff tears and to determine whether the type or extent of the tear has an
effect on clinical outcome scores after this procedure. Methods: Patients receiving arthroscopic margin convergence
repair without suture anchors for rotator cuff tears from 2013 to 2018 were retrospectively analyzed. Arthroscopically
determined partial- or full-thickness rotator cuff tears with a minimum follow-up period of 20 months were included.
Outcomes were assessed using the American Shoulder and Elbow Surgeons (ASES) shoulder score; University of
California, Los Angeles (UCLA) shoulder score; and visual analog scale (VAS) score. A 2-tailed distribution paired t test
was used to determine statistical significance (P < .05) between preoperative scores and scores at final follow-up. Cor-
relation tests and linear regression analysis were used to determine the correlation between various clinical variables and
outcomes. A cohort-specific minimal clinically important difference analysis was performed for each outcome score,
calculated as one-half of the standard deviation of the delta score. Results: A total of 38 patients were included for
analysis: 12 with partial-thickness tears and 26 with full-thickness tears. The mean postoperative follow-up period was
33.9 months (range, 22.2-94.5 months), with a minimum follow-up period of 22 months. The mean age of the patients
was 62 � 15.1 years. The minimal clinically important difference values for the ASES, UCLA, and VAS scores were 9.68,
2.92, and 1.13, respectively. There were significant improvements in the ASES (from 29.3 � 18.3 preoperatively to 93.7 �
8.3 postoperatively, P ¼ .001), UCLA (from 14.3 � 6.2 to 32.8 � 2.6, P ¼ .001), and VAS (from 7.37 � 1.8 to 0.63 � 1.02,
P ¼ .001) clinical outcome scores. However, patients with either Patte stage 3 retraction (P ¼ .033 for ASES score and
P ¼ .020 for UCLA score) or U-shaped tears (P ¼ .047 for ASES score and P ¼ .050 for UCLA score) had significantly lower
clinical outcome scores than patients with less severe retraction or differently shaped tears. Conclusions: The arthro-
scopic margin convergence technique without the use of suture anchors may be a suitable option in patients with partial-
or full-thickness rotator cuff tears. Level of Evidence: Level IV, therapeutic case series.
ne of the most cited techniques for repair of the
Orotator cuff is a side-to-side suturing technique
that will close large, retracted tears with fixation to the
humerus at a point without additional tension when
the patient’s arm is in anatomic position.1,2 In 1992, an
arthroscopic technique termed “margin convergence”
was described by Burkhart.3 In this technique, side-to-
side suturing is performed in the anteroposterior
Thomas Jefferson University Hospital, Philadelphia, Pennsylva-
(S.A.G., J.R.); Navy Medicine Operational Training Command,
Florida, U.S.A. (B.M.); and Jefferson Health-Northeast,
, Pennsylvania, U.S.A. (A.L., E.S., C.M., A.B.).
ecember 19, 2023; accepted May 16, 2024.
orrespondence to S. Ali Ghasemi, M.D., Department of Ortho-
ry, Thomas Jefferson University Hospital, 5501 Old York Rd,
, PA 19141, U.S.A. E-mail: ghasemisar2@gmail.com

Arthroscopy, Sports Medicine, and Rehabilitati
direction.3 This technique shifts the free margin of the
tendon so that this margin is closer to the greater tu-
berosity, thus decreasing the tension at the anchoring
site.3 This technique has been especially successful in
the repair of U- and L-shaped tears.
In 2005, Wolf et al.2 performed margin convergence

without the use of sutures to anchor the tendon to
bone. The study showed favorable long-term outcomes
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in patients without suture anchor fixation. Inui et al.4

used margin convergence in patients with pseudopar-
alysis and irreparable rotator cuff tears, showing pseu-
doparalysis reversal and improvement in American
Shoulder and Elbow Surgeons (ASES) scores at final
follow-up.
Despite the aforementioned findings, the data are

sparse on patient-reported outcomes after an anchor-
less margin convergence repair. The purposes of this
study were to evaluate the clinical outcome scores of an
arthroscopic margin convergence technique without
the use of suture anchors to repair different types of
rotator cuff tears and to determine whether the type or
extent of the tear has an effect on clinical outcome
scores after this procedure.

Methods

Patient Selection
This was a retrospective analysis of all patients un-

dergoing arthroscopic margin convergence repair
without suture anchor fixation performed by a single
orthopaedic surgeon (C.M.) from 2013 to 2018. The
inclusion criteria were (1) full-thickness or partial-
thickness tear of the rotator cuff, as determined by
clinical examination, magnetic resonance imaging
(MRI), and intraoperative evaluation; (2) margin
convergence technique performed without the use of
suture anchors; and (3) follow-up period of at least 20
months.5 Patients who underwent subacromial
decompression, labral repair, or biceps tenodesis in
addition to primary arthroscopic rotator cuff repair
also had the potential for inclusion in the study. Pa-
tients who had less than 20-month follow-up or who
died prior to acquisition of postoperative outcome
measurements were excluded. Patients were also
excluded if they had evidence of adhesive capsulitis or
radiographic evidence of osteoarthritis, inflammatory
arthritis, cervical radiculopathy, or proximal humeral
fracture. Additionally, patients with irreparable rotator
cuff tears, those undergoing revision surgery, and
those with rotator cuff arthropathy were excluded. For
patients with full-thickness tears, surgery was indi-
cated if conservative management had failed and there
was persistent, unrelieved pain and weakness. Patients
with partial-thickness tears were indicated for surgical
repair if greater than 50% of the rotator cuff was torn
and conservative therapy failed. Anchor fixation to
bone was not performed because this can lead to al-
terations in shoulder anatomy and mobility through
medializing the rotator cuff insertion.6 This protocol
was approved by the Thomas Jefferson University
Institutional Review Board in compliance with all
applicable federal regulations governing the protection
of human subjects, and each patient provided written
consent.
Outcomes were assessed using the ASES shoulder
score; University of California, Los Angeles (UCLA)
shoulder score; and visual analog scale (VAS) score.
Other variables included in this study were sex, age,
symptom duration, interval between operation and
follow-up to obtain postoperative outcome measure-
ments, and degree of shoulder abduction prior to the
operation. The presence of biceps involvement,
impingement, muscle atrophy, and fatty infiltration on
preoperative MRI was recorded. Additionally, the level
of rotator cuff retraction was assessed on frontal MRI
planes and classified using the Patte classification sys-
tem: stage 1, the proximal stump is near the bony
insertion; stage 2, the proximal stump is at the level of
the humeral head; and stage 3, the proximal stump is at
the level of the glenoid.7 The presence of acromiocla-
vicular osteoarthritis was also determined via radio-
graphs prior to surgery. In addition, the shape of the
rotator cuff tear (crescent-, U-, V-, or L-shaped) was
noted on MRI and then confirmed at the time of sur-
gery by the orthopaedic surgeon.

Surgical Technique
All surgical procedures were performed by a single

senior orthopaedic surgeon (C.M.). Routine shoulder
arthroscopy was performed with the patients placed in
the lateral recumbent position. The glenohumeral joint
was evaluated for intra-articular pathology, and devi-
talized tissue was debrided from the torn rotator cuff
tendon. A curette was used to create a bleeding surface
over the greater tuberosity, which has been shown to
enhance healing of the rotator cuff to the tuberosity.2

Arthroscopic side-to-side repair without fixation to
bone was then commenced. One to three sutures,
depending on the size of the tear, were passed in a side-
to-side fashion, from anterior to posterior, through the
torn tendon to approximate the tendon edges and bring
the repair over the prepared bleeding bed of bone. For
full-thickness tears, a suture was passed through the
anterior corner of the posterior portion of the torn
tendon and then through the coracohumeral ligament.
This step helped to advance the posterior leaf anteriorly,
approximate the posterior leaf to the rotator interval,
and brace the entire repair over the bleeding bed on the
tuberosity.2 For partial-thickness articular-sided tears,
the remaining intact tendon was left intact; the tear was
not completed. Sutures were passed anterior to poste-
rior in a side-to-side fashion, using 2 spinal needles, and
tied over the bursal side of the rotator cuff. No suture
was placed through the coracohumeral ligament for
partial-thickness tears. Suture anchor fixation to the
tuberosity was not performed to avoid medializing the
rotator cuff insertion, shortening the muscle-tendon
length, and altering shoulder anatomy and mobility.6

After the tendons were secured, the shoulder was
taken through a full range of motion to ensure the



38 paƟents met inclusion criteria

12 ParƟal Thickness Tears 26 Full Thickness tears

PaƩe ClassificaƟon of 26 Full 
Thickness Tears

Shape of 26 Full Thickness Tears 

Stage 0, 1, 2: 
19 shoulders

Stage 3:       
7 shoulders

U- Shape:          
14 shoulders

Other shapes: 
12 shoulders

Fig 1. Flow diagram classifying patients by rotator cuff tear characteristics: full- or partial-thickness tear, extent of retraction
(according to Patte classification), and tear shape.
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approximation was maintained. If needed, acromio-
plasty, biceps tenotomy, and biceps tenodesis were then
performed.

Rehabilitation Protocol
After surgery, the shoulder was placed in a sling for 4

weeks. Patients were enrolled in a standardized physical
therapy program after surgery, which involved super-
vised passive range-of-motion exercises. After the initial
4 weeks, patients were transitioned into a strengthening
program, also supervised by a physical therapist.

Statistical Analysis
A 2-tailed distribution paired t test was used to deter-

mine statistical significance (P < .05) between preoper-
ative scores and scores at final follow-up. Correlation
tests, including the Pearson coefficient for quantitative
variables and Spearman coefficient for qualitative vari-
ables, and linear regression analysis were used to
determine the correlation between various clinical vari-
ables and clinical outcomes. A cohort-specific minimal
clinically important difference analysis was performed
for each clinical outcome score, calculated as one-half of
the standard deviation of the delta score.

Results
A total of 38 patients were retrospectively analyzed,

of whom 24 were male and 14 were female patients.
The mean age was 62 � 15.08 years. Twenty-six pa-
tients had full-thickness rotator cuff tears, and 12 had
partial-thickness tears (Fig 1). The following mecha-
nisms of injury were noted: sport (4 patients), fall (11
patients), and other (including degenerative changes
leading to tears) (23 patients). All patients were initially
treated with conservative measures including physical
therapy and corticosteroid injections. Preoperatively, 21
patients had full range of shoulder abduction, 8 had less
than 90� of true shoulder abduction, and 9 had less
than 45� of true shoulder abduction. The mean follow-
up interval from the date of surgery to the date of the
postoperative survey was 33.9 � 12.4 months (range,
22-94 months) (Table 1). The minimal clinically
important differences for the ASES, UCLA, and VAS
scores were 9.68, 2.92, and 1.13, respectively.
In the study cohort, the mean ASES, UCLA, and VAS

scores significantly improved from before surgery to
after surgery (Table 2). There were statistically signifi-
cant improvements in all clinical scores for patients
with both full- and partial-thickness articular-sided ro-
tator cuff tears (Table 3).
The extent of retraction, measured by the Patte clas-

sification, and the shape of the tear were examined to
assess the influence of these variables on postoperative
clinical scores in patients with full-thickness tears. All
patients with full-thickness tears, regardless of Patte
stage or tear shape, showed significant improvements
in clinical scores from preoperatively to postoperatively.
However, despite overall good outcomes, Patte stage 3
retraction and U-shaped tears had a negative impact on
clinical scores. Patients with Patte stage 3 retraction had



Table 1. Patient Demographic Characteristics

All Patients

Patients With
Full-Thickness

Tears

Patients With
Partial-Thickness

Tears

Average age, yr 62 � 15.08 67.92 � 10.71 49.17 � 15.53
Sex

Male 24 16 8
Female 14 10 4

Mechanism of
injury

Sport 4 2 2
Fall 11 10 1
Other (including

degenerative
tears)

23 14 9

Preoperative
shoulder
abduction
range of motion

<45� 9 7 2
45�-90� 8 5 3
Full 21 14 7

NOTE. Data are presented as mean � standard deviation or number.

Table 3. Preoperative and Postoperative ASES, UCLA, and
VAS Scores for Full- and Partial-Thickness Rotator Cuff Tears

Patients With
Full-Thickness
Tears (n ¼ 26)

Patients With
Partial-Thickness
Tears (n ¼ 12)

ASES shoulder score
Preoperative 28.52 � 18.53 32.22 � 18.41
Postoperative 92.94 � 8.57 95.41 � 7.60
P value .001* .002*

UCLA shoulder score
Preoperative 12.77 � 6.10 17.58 � 5.16
Postoperative 32.50 � 2.80 33.58 � 1.88
P value .001* .002*

VAS score
Preoperative 7.31 � 1.93 7.50 � 1.67
Postoperative 0.69 � 1.08 0.50 � 0.90
P value .001* .001*

NOTE. Data are presented as mean � standard deviation. Patients
with full- and partial-thickness rotator cuff tears showed significant
improvements in ASES, UCLA, and VAS clinical outcome scores after
arthroscopic margin convergence rotator cuff repair without anchors.
There was no significant difference in postoperative clinical outcome
scores between patients with full-thickness tears and those with
partial-thickness tears.
ASES, American Shoulder and Elbow Surgeons; UCLA, University

of California, Los Angeles; VAS, visual analog scale.
*Statistically significant (P < .05).
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significantly lower postoperative ASES and UCLA
scores than patients with no retraction, Patte stage 1
retraction, and Patte stage 2 retraction. Patients with U-
shaped tears had significantly lower ASES and UCLA
scores than patients with other tear shapes (Table 4).
There were no significant differences in postoperative

ASES or UCLA scores when age, sex, and preoperative
range of motion were evaluated in isolation. The pres-
ence of preoperative MRI findings was also examined.
In patients with muscle atrophy present on MRI (n ¼
5), there were no significant differences in the post-
operative ASES and UCLA scores when compared with
patients without muscle atrophy (P ¼ .298 and P ¼
.964, respectively). In patients with impingement pre-
sent on MRI (n ¼ 20), there were no significant dif-
ferences in the postoperative ASES and UCLA scores
when compared with patients without impingement
(P ¼ .842 and P ¼ .758, respectively). In patients with
Table 2. Preoperative and Postoperative ASES, UCLA, and
VAS Scores Within Cohort

All Patients (N ¼ 38)

P ValuePreoperative Postoperative

ASES score 29.69 � 18.32 93.72 � 8.25 .001*
UCLA score 14.29 � 6.18 32.84 � 2.57 .001*
VAS score 7.37 � 1.83 0.63 � 1.02 .001*

NOTE. Data are presented as mean � standard deviation. All pa-
tients in the cohort showed significant improvement in ASES, UCLA,
and VAS clinical outcome scores after arthroscopic margin conver-
gence rotator cuff repair without anchors.
ASES, American Shoulder and Elbow Surgeons; UCLA, University

of California, Los Angeles; VAS, visual analog scale.
*Statistically significant (P < .05).
biceps involvement on MRI (n ¼ 11), there were no
significant differences in the postoperative ASES and
UCLA scores when compared with patients without
biceps involvement (P ¼ .142 and P ¼ .879,
respectively).

Discussion
This study showed that patients undergoing margin

convergence repair without suture anchors for full- and
partial-thickness rotator cuff tears showed significant
improvement in clinical outcome scores between the
preoperative and postoperative periods. Patients with
full-thickness rotator cuff tears and stage 3 retraction or
U-shaped tears showed significantly lower post-
operative ASES and UCLA scores than patients with less
severe retraction and noneU-shaped tears. There was
no significant difference in final functional outcomes
based on age, sex, or associated pathology including
biceps tear and acromioclavicular arthritis.
There is a limited amount of evidence on the use of

margin convergence to repair full-thickness rotator cuff
tears. In 2001, Burkhart et al.8 repaired 25 U-shaped
rotator cuff tears and 34 crescent-shaped tears. The
crescent-shaped tears were repaired with suture an-
chors alone, whereas 15 U-shaped tears were repaired
with margin convergence alone and 10 U-shaped tears
were repaired with margin convergence plus suture
anchors. With an average follow-up period of 3.5 years,
good or excellent postoperative modified UCLA scores
were reported in 56 patients (94.9%) and no



Table 4. Outcome Scores Considering Severity and Shape of Tear

Patients With Full-Thickness Tears (n ¼ 26)

Patte Classification Tear Shape

Patte Stage 3 (n ¼ 7)

No Retraction or
Patte Stage 1 or 2

(n ¼ 19) P Value U-Shaped (n ¼ 14)
All Other

Shapes (n ¼ 12) P Value

ASES shoulder score
Preoperative 21.90 � 22.16 30.96 � 17.01 .132 26.07 � 21.06 31.38 � 15.47 .226
Postoperative 87.13 � 10.16 95.08 � 7.05 .033* 90.1 � 9.08 95.83 � 7.26 .047*
P value .018* .001* d .001* .002* d

UCLA shoulder score
Preoperative 8.71 � 6.37 14.26 � 5.13 .059 12.14 � 6.60 13.50 � 5.66 .624
Postoperative 30.14 � 3.48 33.37 � 1.97 .020* 31.57 � 2.98 33.58 � 2.23 .050*
P value .020* .001* d .001* .001* d

VAS score
Preoperative 7.71 � 2.49 7.16 � 1.74 .463 7.36 � 2.30 7.25 � 1.48 .638
Postoperative 1.0 � 1.41 0.58 � 0.96 .473 0.86 � 1.23 0.50 � 0.90 .362
P value .018* .001* d .001* .001* d

NOTE. Data are presented as mean � standard deviation. All patients with full-thickness tears showed significant improvements in clinical
scores from preoperatively to postoperatively. Patients with either Patte stage 3 retraction or U-shaped tears had significantly lower clinical
outcome scores than patients with less severe retraction or noneU-shaped tears.
ASES, American Shoulder and Elbow Surgeons; UCLA, University of California, Los Angeles; VAS, visual analog scale.
*Statistically significant (P < .05).
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statistically significant difference was observed between
the 3 types of repair. Despite these positive results, the
possibility of an underpowered analysis should be
considered given the small sample size. In 2004, Wolf
et al.9 performed a study using an average of 4 margin
convergence sutures and 1.2 suture anchors in 96 full-
thickness rotator cuff tear repairs. Of the patients, 94%
had good or excellent modified UCLA scores and 96%
were satisfied and rated the operation as successful.
Kim et al.10 published a study on 59 patients who un-
derwent margin convergence repair for large U-shaped
full-thickness rotator cuff tears with an average follow-
up period of 38 months. A mean of 2 margin conver-
gence sutures and 2 suture anchors were used. The
authors reported significant improvements in the VAS
score, range of motion, and Constant-Murley score,
showing satisfactory clinical outcomes.
The improved clinical outcomes using margin

convergence are thought to be due to reduced tension
across the rotator cuff tendon by converging the free
margin of the torn tendon in the anteroposterior direc-
tion and then placing the repaired tendon over the
footprint and a prepared bone bed to promote heal-
ing.8,11 Wolf et al.2 performed margin convergence
repair without the use of suture anchors on 42 full-
thickness rotator cuff tears, and at an average follow-
up of 73 months, 98% of patients reported good or
excellent results with a modified UCLA scoring system.
Tendon healing to a prepared bleeding bone bed without
the use of suture anchor fixation is supported by the
rotator cable suspension bridge concept of Burkhart
et al.12 and evidence from second-look arthroscopy re-
ported by Wolf et al.2 The rotator cable involves a
thickened band of fibers perpendicular to the supra-
spinatus and infraspinatus. This cable acts biomechani-
cally as a suspension bridge to transfer stress away from
the rotator cuff and to shield the distal rotator crescent
from strain or tearing, thus promoting an environment
conducive to healing at the bone-tendon interface.12

Wolf et al.2 described 9 full-thickness tears repaired in
a purely side-to-side fashion that showed complete
healing to the tuberosity during second-look arthroscopy
at 5 to 16 months postoperatively, providing evidence
that the repaired rotator cuff tendon can heal to a
bleeding bed on the tuberosity without the use of suture
anchors. Furthermore, a repair without suture anchors
reduces the risks of shortening the rotator cuff muscle-
tendon length, medializing the cuff insertion, and
altering the anatomy and mobility of the shoulder.6

Failure of a rotator cuff repair can be a result of ten-
sion overload. Andarawis-Puri et al.13 showed that
increased strain can lead to increased rotator cuff tear
propagation. Park et al.14 and Takeda et al.15 catego-
rized the tension across the rotator cuff and showed
that increased tension (>35 N) can lead to higher rates
of retear after repair. Davidson and Rivenburgh16

showed that increased tension during repair has a
direct correlation to decreased clinical outcomes and
increased pain scores postoperatively. They recom-
mended repairs that do not exceed 8 lb (35.6 N) of
tension. It has been shown that margin convergence
decreases strain across the rotator cuff by up to 58%
and reduces the size of the tear gap with each suture
used.17 This repair technique can lead to decreased
strain and tension across the repair site to allow for
anatomic healing and improved clinical outcomes.11
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In massive irreparable rotator cuff tears, it makes
biomechanical sense to convert the cuff into a func-
tional tear by restoring the force couples in the coronal
and transverse planesdand restoring the suspension
bridge, that is, the rotator cable.12,18-22 Porcellini et al.22

evaluated 67 patients with irreparable supraspinatus
tears and found improvement in shoulder function
when compared with debridement alone by repairing
the posterior aspect of the suspension bridge. Burkhart
et al.18 partially repaired 11 massive rotator cuff tears
and saw significant improvements in the UCLA score
postoperatively. Duralde and Bair20 aimed to convert
24 massive tears to a biomechanically intact state and
found good or excellent results in 16 patients, with a
significant reduction in pain within the cohort. Shon
et al.23 restored the posterior cuff with or without the
subscapularis to restore the transverse force couple in
31 large to massive rotator cuff tears. They saw a sig-
nificant improvement in postoperative scores, but
patient-rated satisfaction at the final evaluation was
poor, with only half of patients being satisfied. There is
a biomechanical advantage in converting a rotator cuff
tear to a functional tear in the setting of a massive
irreparable tear.
Despite the reported mechanical advantages and

strong clinical outcomes of margin convergence, the rate
of retear has been reported to be high. In 2013, Kim
et al.24 assessed repair integrity after margin conver-
gence repair of U- or V-shaped rotator cuff tears at 20.2
months and reported a retear rate of 47.8%. In 2019,
Kim et al.10 examined tendon repair integrity after repair
of U-shaped full-thickness rotator cuff tears and found a
retear rate of 54.2% with a minimum of 24-month
follow-up. Patients with anchor fixation had a lower
retear rate than patients with simple side-to-side repair;
however, anchor fixation did not affect clinical out-
comes. Other studies have shown retear rates of 28%
and 34%.5,25 These inconsistent results regarding the
rotator cuff retear rate raise concerns about whether
rotator cuff integrity is maintained after margin
convergence repair. However, other than the use of
simple side-to-side repair in 1 group in the 2019 study of
Kim et al., the aforementioned studies used suture an-
chor fixation, which could potentially shorten the
muscle-tendon length of the rotator cuff. These high
rates of retear with the use of suture anchors, as well as
the potential benefits and reported tendon-to-bone
healing with an anchorless repair stated previously,
question the necessity of using anchor-to-bone fixation
and provide justification for a repair without suture
anchors in our cohort. Furthermore, the absence of
correlation of reported retear rates with patient out-
comes questions the validity of whether retear rates
impact clinical function. In this study, we did not eval-
uate for retears postoperatively; however, no patients
experienced clinical failure or required reoperation.
Twelve patients with partial-thickness tears were
included in our cohort to address the goal of evaluating
clinical outcomes of different types of tears, as well as
assessing whether the extent of a tear affects clinical
outcomes after an anchorless margin convergence
repair. Surgical treatment of partial-thickness rotator
cuff tears is generally indicated in patients in whom
conservative measures fail, and formal repair is sup-
ported in patients with tears involving greater than
50% of the tendon thickness.26 Repair techniques
generally include suturing the tendon followed by an-
chor fixation to bonedor completing the tear prior to
repair.27 However, anchor fixation medializes the cuff
insertion and can overconstrain the joint, whereas
completing the tear compromises intact tissue. Margin
convergence without the use of suture anchors avoids
these risks of partial-thickness rotator cuff repairs, and
all patients in our cohort had improved clinical
outcome scores postoperatively.
The possible reasons patients with large tear re-

tractions and U-shaped tears showed significantly lower
ASES and UCLA scores are as follows: The increased
retraction prior to surgical fixation could lead to
increased strain on the rotator cuff tendon when
approximating to the free margin. Takeda et al.15

showed that increased tear size in the medial-lateral
direction showed a strong correlation with an increase
in repair tension. Some tears that are classified as U-
shaped may be mislabeled owing to deforming forces.
As Mochizuki et al.28 described, in chronic L-shaped
tears, the posteromedial leaf becomes retracted to result
in a U-shaped configuration. This may lead to inap-
propriate tension at the repair site, leading to decreased
clinical scores. During repair, the rotator cable may not
have been appropriately restored to achieve biome-
chanical stability. Burkhart et al.12 explained that the
rotator cable acts as a suspension bridge and stress
shield of the rotator crescent, and failure to restore the
cable can lead to biomechanical deficiency of the rota-
tor cuff. Furthermore, increased tension may have been
applied during fixation. Too much tension when
approximating the anterior leaf to the posterior leaf can
create a bunched and deformed appearance of the ro-
tator cuff tendon.10 Finally, any concomitant proced-
ures performed in patients with large tear retractions
and U-shaped tears could have negatively impacted
postoperative clinical outcome scores. Future studies
should focus on assessing large populations to obtain
prospective long-term results of patients undergoing
margin convergence repair without the use of suture
anchors. Categorizing patients by tear size and dimen-
sion may be compared between MRI readings and
intraoperative evaluation to better show the effect of
margin convergence on small, medium, and large tears.
Long-term radiographic evaluation may help to deter-
mine retear rates after repair and whether they are of
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clinical significance. Another question that could be
addressed in future studies is the cost difference be-
tween margin convergence repair and double- or
single-row repair with anchors.

Limitations
There were several limitations to this study. One

limitation is the small sample size. We did not perform
an a priori power analysis, so the study may be un-
derpowered and subject to b error. In addition, clinical
outcome metrics were collected retrospectively and by
survey assessment, leaving the possibility for recall bias.
Another limitation is the lack of a control group for
comparison with our surgical cohort. Future studies
that include a control group will have to address se-
lection bias when choosing which patients to undergo
margin convergence repair versus the standard repair.
Moreover, the variability of preoperative range of mo-
tion and concomitant procedures performed should be
considered in the context of the results. MRI reports
were used to classify tear size and shape by multiple
radiologists, leading to the possibility of observer bias.
Our study had a shorter follow-up period, so no con-
clusions can be made about the long-term outcomes of
margin convergence repair without suture anchors.
Another limitation is the lack of ultrasound or MRI
follow-up to ensure the integrity of the tendon repair.
Although significant improvements were found be-
tween the preoperative and postoperative assessments,
a small sample size of patients from the Northeastern
United States was analyzed, leading to possible selection
bias.

Conclusions
The arthroscopic margin convergence technique

without the use of suture anchors may be a suitable
option in patients with partial- or full-thickness rotator
cuff tears.
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