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Background: The literature comparing open and arthroscopic repair of subscapularis tendon (ST) tears is insufficient.

Purpose: To compare the clinical results of open versus arthroscopic repair of ST tears with or without concomitant supraspinatus
tears.

Study Design: Retrospective cohort study.

Methods: We retrospectively evaluated 70 patients treated for isolated ST tears and ST tears with concomitant supraspinatus
tendon tears at a single center between 2011 and 2019. Patients were divided into 2 groups: those who underwent open ST repairs
(group O) and those with an arthroscopic ST repair (group A). Range of motion (ROM), liftoff and belly-press tests, and Constant-
Murley (CM) scores were included in the pre- and postoperative functional evaluations. The minimal clinically important difference
was calculated using the anchor-based method for changes in CM score. Tear size was evaluated according to the Lafosse
classification. The categorical data were assessed using the Pearson chi-square, Fisher exact, and Fisher-Freeman-Halton tests.
The parametric and nonparametric data were evaluated using the Student t test and Mann-Whitney U test, respectively. The
dependent groups (for nonnormally distributed data) were evaluated using the Wilcoxon signed rank test.

Results: Group O included 34 patients, and group A included 36 patients. The mean age was 62.9 years, and the mean follow-up
period was 66.7 months. Even though group O exhibited a significantly better preoperative CM score (53.7 ± 4.6 vs 48.9 ± 6.8
[mean ± SD]; P ¼ .001), group A had a significantly better postoperative CM score (88.7 ± 4.7 vs 84.6 ± 2.9; P < .001). Our
measurements revealed a minimal clinically important difference of 11.5 points for the CM score. Group A had significantly greater
postoperative ROM in abduction (153� vs 143.9�; P ¼ .005) and forward elevation (159.1� vs 149.7�; P ¼ .005), as well as sig-
nificantly greater postoperative improvement in positive belly-press test results (P ¼ .028). Complications occurred in 4 patients in
group O and in 1 patient in group A.

Conclusion: The study findings indicated that arthroscopic ST repair was more advantageous than open repair in terms of ROM
and functional outcomes.
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Tears of the subscapularis tendon (ST) were first described
by Smith39 in a cadaveric study in 1834. Hauser22 carried
out the first study on ST repair in 1954. Although ST inju-
ries have been described historically, studies on the repair
of this tendon are relatively few, given the presence of crit-
ical neurovascular structures in its vicinity and the lower
chance of injury to it than the other tendons forming the
rotator cuff.34 In the past, it was thought that ST tears were
not as common as those of the other tendons that make up

the rotator cuff.14,16,40 However, today it is known that ST
tears are at least as common as infraspinatus tears.1 ST
tears may cause arthrosis in the glenohumeral joint attrib-
uted to pain as well as loss of internal rotation strength and
anterior stability in the long term.34

During arthroscopic and open repair of ST tears, the
axillary artery and nerve, musculocutaneous nerve, and
lateral cord of the brachial plexus are at risk because of the
location of the tendon.5 Three unique aspects of ST tears
can make repair particularly difficult. First, a chronic ST
tear tends to retract to a much greater extent than the rest
of the rotator cuff, making the tendon extremely compli-
cated to repair. Second, mobilizing the retracted tendon can
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be quite challenging given its proximity to the aforemen-
tioned anatomic structures. Third, arthroscopic vision and
repair in the tightly constricted subcoracoid space can be
tricky.5

Although some authors have stated that open repair is
the standard,3 successful arthroscopic repair has been
reported in recent years and has become the preferred
method.1,6,29,35 However, the literature comparing open
and arthroscopic repair of ST tears is insufficient.

This study aimed to compare the clinical results of open
and arthroscopic repair of ST tears. Our hypothesis was
that the range of motion (ROM) and functional scores of
patients who underwent arthroscopic repair would be bet-
ter than those of patients who underwent open repair.

METHODS

We obtained institutional review board approval before
starting the study. Informed consent was obtained from all
the participants included in the study. This retrospective
study evaluated patients who underwent rotator cuff tear
repair between 2011 and 2019. The study included patients
aged 35 to 75 years with isolated ST tears and concomitant
supraspinatus tendon tears. The study excluded patients
with massive rotator cuff tears with >5 cm of retraction
of the supraspinatus and infraspinatus muscles, pseudo-
paralysis, previous shoulder surgery, concomitant Bankart
or superior labrum anterior-posterior lesion, history of
shoulder infection, arthrosis of the glenohumeral joint, and
follow-up <1 year.

Patients who met the study inclusion criteria were
divided into 2 groups: patients who underwent open repair
(group O) and those who underwent arthroscopic repair
(group A). Functional evaluations of the patients with
a follow-up period >1 year were assessed in the final
examination.

Surgical Procedure and Rehabilitation

The operations were performed by 3 surgeons with a min-
imum of 5 years of experience in shoulder arthroscopy and
rotator cuff repairs. In both surgical methods, the patients
were prepared in the beach-chair position. Open repair was
performed using a deltopectoral incision, whereas arthro-
scopic repair was conducted using the posterior, lateral,
anterosuperior, and anteroinferior portals. Depending on
the experience and preference of the operating surgeon,
metal and bioabsorbable anchors were used. Single-row
repair was performed in all patients who underwent open

or arthroscopic ST repair. Supraspinatus repair was
applied as a single or double row according to the prefer-
ence of different surgeons. After examination of the biceps
tendon, tenodesis or tenotomy was performed considering
the level of tendinopathy and the patient’s age, daily activ-
ity level, and postoperative expectation.

In the repair of the ST according to the single-row
repair technique, 2 anchors were used in patients with com-
plete detachment, and 1 anchor was used in patients with
partial tears (those involving one-third and two-thirds of
the tendon). In the repair of the supraspinatus tendon, at
least 2 anchors were used in a single- or double-row repair
technique.

The patients who underwent arthroscopic repair were
discharged the day after surgery. For our patients who
underwent open surgery, the drain placed in the incision
area was removed on postoperative day 1, and they were
discharged on postoperative day 2 after verification that no
hematoma had formed in the surgical area. Postopera-
tively, all patients wore a shoulder arm sling at 30� of
abduction for the first 6 weeks. Active ROM and strength-
ening exercises were initiated by a physical therapist at our
hospital. Wrist and elbow movements were initiated in
patients whose tenodesis was not performed on the long
head of the biceps muscle. Pendulum movement com-
menced in postoperative week 4, and active ROM exercises
were started at the end of postoperative week 6. Strength-
ening exercises were initiated in postoperative week 12.

Outcome Measures

The preoperative data of the patients were retrieved from
their medical records (mechanism of injury, history of phys-
ical therapy, time from onset of symptoms or trauma to
surgery). The patients were evaluated by an independent
investigator who was not part of the surgical team. ROM,
liftoff and belly-press tests, and Constant-Murley (CM)
scores were used for the pre- and postoperative functional
evaluations.8,17,18 For the belly-press test, the patient is
asked to press the palm of the hand against the abdomen,
through shoulder internal rotation. The test result is posi-
tive for subscapularis muscle dysfunction if the patient
compensates the movement using wrist flexion, shoulder
adduction, and shoulder extension. This unconscious com-
pensatory movement would result in the elbow’s dropping
behind the trunk. The liftoff test evaluates whether the
patient’s hand can be actively lifted from the back. If
the patient is unable to actively separate the hand from the
back, the liftoff test result is considered positive and is
indicative of subscapularis rupture or dysfunction.
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The CM score was the primary outcome measure.2,13 We
calculated minimal clinically important difference (MCID)
values for the pre- to postoperative improvement in CM
score. Two methods can be used in the calculation of MCID:
anchor based and distribution based. In our study, we used
the anchor-based calculation method, which was performed
by asking patients a simple 2-stage question: Is the shoul-
der better or worse after the operation? We used the
responses to this question as an indicator of patient satis-
faction and as an anchor to calculate the MCID for the
CM score.

The receiver operating characteristic (ROC) curve
approach was used to estimate the MCID using the value
with the highest Youden index to allow the best discrimi-
nation between the satisfied and dissatisfied patients.28,41

It is possible to use an ROC curve to identify the optimal
cutoff point for the change in the CM score by determining
the optimum relationship between sensitivity and specific-
ity (ie, where the ROC curve is as close as possible to the left
upper corner). This point most accurately corresponds to
the change identified as the MCID.20

The tears were graded according to the method defined
by Lafosse et al,29 based on the preoperative magnetic res-
onance imaging and intraoperative data.32 Moreover, con-
comitant biceps pathologies and applied treatment
methods were obtained from the surgical data. According
to the Lafosse classification, type 1 indicates a partial tear
in the upper one-third of the tendon; type 2, a full-thickness
tear in the upper one-third of the tendon; type 3, a full-
thickness tear in the upper two-thirds of the tendon; type
4, a complete tear in which the entire tendon is not
retracted medially to the medial glenohumeral joint; and
type 5, a complete tear with the tendon retracted medially
from glenoid to coracoid.

Statistical Analysis

The data were analyzed using SPSS Statistics Software
(Version 23.0; IBM Corp). The distribution of the data was

evaluated using the Kolmogorov-Smirnov test. The categor-
ical data were assessed using the Pearson chi-square,
Fisher exact, and Fisher-Freeman-Halton tests. The para-
metric and nonparametric data were evaluated using the
Student t test and Mann-Whitney U test, respectively. For
nonnormally distributed data, the dependent groups were
evaluated using the Wilcoxon signed rank test. P < .05 was
considered significant for all analyses.

A prestudy power analysis based on previous data deter-
mined that a sample size of 31 patients would be adequate
to reach the desired power >0.8.

RESULTS

We identified 82 patients who underwent ST repairs during
the study period. Twelve patients did not want to partici-
pate; thus, 70 patients were included in this study. The
mean age of the patients was 62.9 ± 10.1 years (range,
35-75 years), and the mean follow-up period was 66.7
months (range, 12-103 months). Group O comprised 34
patients (17 female and 17 male), and group A comprised
36 patients (19 female and 17 male). Table 1 compares the
patient and tear characteristics between the groups. We
found that 23 patients in group O and 28 in group A had
a history of trauma before symptoms appeared. Eighteen
(25.7%) patients sustained a high-velocity trauma, and 33
(47.1%) sustained a fall from standing height. The remain-
ing 19 (27.1%) reported shoulder problems unrelated to any
previous injury. The mean interval from trauma to surgery
was 12.6 ± 12.5 months (range, 1-48 months) in group O and
9 ± 11 months (range, 1-51 months) in group A (P¼ .067). It
was noted that 45 patients received physical therapy before
surgery. There were no records of preoperative injections.

When ST repair was performed, bioabsorbable anchors
were used in 42 patients, whereas metal anchors were used
in 28 patients. Eight patients had isolated ST tears (7 in
group O and 1 in group A), while 62 presented with con-
comitant supraspinatus tendon tears. Analysis of the
detachment sizes of the ST ruptures is given in Table 1.

TABLE 1
Patient and Tear Characteristics of the Study Groupsa

Open Repair (n ¼ 34) Arthroscopic Repair (n ¼ 36) P Value

Age, y 60.6 ± 11 65.1 ± 8.7 .060
Sex, female:male 17:17 19:17 .816
Follow-up period, mo 61.7 ± 31.4 71.3 ± 26.0 .317
Side affected, right:left 31:3 23:13 .007
Tendon tears, isolated:combined 7:27 1:35 .026
History of trauma, yes:no 23:13 28:8 .134
History of physiotherapy 22 23 .565
Duration of symptoms, mo 12.6 ± 12.5 9 ± 11 .067
Tear size, Lafosse classification .269

Type 1 0 0
Type 2 20 14
Type 3 11 16
Type 4 3 6
Type 5 0 0

aData are presented as mean ± SD or No. of patients. Bold P values indicate statistically significant difference between groups (P < .05).
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No significant difference was observed in the preoperative
Lafosse classification between the groups (P ¼ .269).

Surgery for the biceps tendon was performed in 43
patients (tenotomy, 14 patients; tenodesis, 29 patients).
During surgery, the biceps tendon was intact in 21 patients
and ruptured in 6 patients (Table 2).

A significant difference was noted in the pre- and post-
operative CM scores between the groups. Even though
group O exhibited a significantly better preoperative CM
score (53.7 ± 4.6 vs 48.9 ± 6.8; P ¼ .001), group A had a
significantly better postoperative CM score (88.7 ± 4.7 vs
84.6 ± 2.9; P < .001) (Table 3). The mean change in CM
score of the patients who were satisfied with the surgery
was 11.5 points (95% CI, 0.630-0.938Confidence interval of
the area under the curve). In ROC analysis, the optimal
MCID for the change in the CM score was 4 points (area
under the curve, 0.78) (Figure 1).

When ROM was compared, group A had significantly
better results for abduction (P ¼ .005) and forward eleva-
tion (P ¼ .005) (Table 4). The results of the postoperative
belly-press test were also statistically significantly better
for group A (P ¼ .028) (Table 5).

Moreover, 11.8% of the patients in group O presented
with complications, while the corresponding rate in group
A was 2.8%. These complications included superficial
wound infection, deep tissue infection (septic arthritis), and
rerupture. Three patients in group O and 1 in group A
developed superficial wound infections. They were treated
with antibiotherapy. Septic arthritis, which was detected in
1 patient from group O, was treated with debridement. The
debridement was conducted arthroscopically, the repair
line was evaluated as intact, and the infection was treated
with antibiotherapy. A rerupture was detected after com-
pletion of the septic arthritis treatment in the patient dur-
ing an evaluation for ROM limitation. The rerupture in this
patient was repaired using an open procedure.

DISCUSSION

Our study showed that the repair of ST tears had successful
results in both groups. Postoperatively, the CM score
(P < .001) and ROM in abduction (P ¼ .005) and forward
flexion (P ¼ .005) were significantly better in group A than
group O. In addition, the number of patients with a positive
belly-press test result significantly decreased in group A
(P ¼ .028).

The literature contains many studies on open ST repair.
Deutsch et al12 reported 2-year follow-up outcomes for 13
patients who underwent surgery for isolated ST tears. They
found that the internal rotation strength increased for all
patients, the liftoff tests showed negative results in the
final follow-up, and 10 of the 13 patients returned to sports
activities. Other studies3,13,17,27 assessing open repairs of
ST tears evaluated patients for periods ranging from 12 to
46 months and noted that the CM scores as well as the
forward elevation and external rotation of the patients
increased, while the results of the liftoff tests turned nega-
tive. When the results of our patients who underwent open
repair were examined, the increase in CM scores and the
improvement in the liftoff test were similar to results of
these studies.

Burkhart and Tehrany,6 who were the first to study
arthroscopic repair of the ST, observed significant improve-
ment in the functional results and joint ROM at a mean
10.7 months postoperatively. Later, other studies assessing

TABLE 2
Biceps Tendon Procedures Charta

Open Repair (n ¼ 34) Arthroscopic Repair (n ¼ 36)

Tenodesis 13 (38.3) 16 (45.5)
Tenotomy 5 (14.8) 9 (25)
Ruptured 4 (11.7) 2 (5.5)
Intact 12 (35.2) 9 (25)

aData are presented as No. (%) of patients.

TABLE 3
Comparison of Constant-Murley Scores Between Groupsa

Score Overall
Open

Repair
Arthroscopic

Repair
P

Value

Preoperative 51.28 ± 6.3 53.7 ± 4.6 48.9 ± 6.8 .001
Postoperative 86.74 ± 4.4 84.6 ± 2.9 88.7 ± 4.7 < .001

aData are presented as mean ± SD. Bold P values indicate sta-
tistically significant difference between groups (P < .05).

Figure 1. Receiver operating characteristic (ROC) analysis.
The optimal minimal clinically important difference for the
change in the Constant-Murley score was 4 points (ie, where
the ROC curve is as close as possible to the left upper corner).
Area under the ROC curve, 0.78. Blue line, satisfaction rate
after repair; green line, random classifier.
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the short- and midterm results of arthroscopic repair
reported the procedure to be successful.23,26,29 In our
patients who underwent arthroscopic repair, there was a
significant increase in joint ROM at the end of at least
1 year of follow-up, consistent with the literature, and
improvement in liftoff and belly press tests, which are spe-
cific tests for ST tears. We believe that the greater improve-
ment in shoulder ROM in patients who have undergone
arthroscopic repair is because of better tendon healing, as
noted by Neviaser et al,35 and less joint stiffness is because
of smaller incisions and less dissection.

Studies reporting outcomes after arthroscopic and/or
open repair have revealed similar rates of success (Table
6).21,38 However, while the increase in ROM was greater in
the arthroscopic repair group as compared with its open
repair counterpart, the CM scores were similar for both
groups.34,35 When we compared the changes in ROM
between the groups in our study, we observed that patients
who underwent arthroscopic repair had a greater increase
in abduction and anterior elevation movements, which was
consistent with the literature.3,30 Consistent with Neviaser
et al,35 the results of the belly-press test showed a signifi-
cant improvement in the arthroscopic repair group as com-
pared with the open repair group. When the CM scores
were assessed, we noted that although the scores of the
patients who had undergone arthroscopic repair were lower
than those of the open repair group in preoperative terms,
arthroscopic repair group had higher CM scores than open
repair group postoperatively. It is thought that patients

who underwent arthroscopic repair had better recovery
since better results were obtained in the ROM, CM scores,
and belly-press test in the arthroscopic repair group.

The MCID was first described by Jaeschke et al in
1989.24 Their argument was that although statistically sig-
nificant changes often occurred during use of instruments
that measured change after intervention, in some cases the
significant change had little clinical significance.9,24 The
first study investigating the MCID of CM changes of
patients who underwent surgery for a rotator cuff tear was
published by Kukkonen et al28 in 2013. In this study, the
MCID of patients who were satisfied with the surgery was
calculated as 10.4 points. At the end of 1 year, approxi-
mately 90% of the patients reported that they were satisfied
with the surgery. In a recent study by Cvetanovich et al,10

the MCID for the CM score was calculated as 5.5 points.
The MCID score of our patients was 11.5 points. The
changes in both groups were clinically and statistically sig-
nificant with this result. It was observed that the initial CM
score of our patients who underwent arthroscopic repair
was lower than that of the patients who underwent open
repair at the final follow-up. When the amount of CM
changes between the groups was examined, the total
increase difference between the groups was 8.9 points.
Although there is no publication comparing the repair of
a rotator cuff tear with 2 different methods on the MCID,
the difference between the groups seems to be consistent
with the value of 5.5 points found by Cvetanovich et al.

TABLE 4
Comparison of Range of Motion Between Groupsa

Open Repair Arthroscopic Repair P Value

Abduction, deg
Preoperative 95.5 ± 16.1 94.4 ± 17.7 .780
Postoperative 143.9 ± 15.9 153 ± 20.5 .005

Forward elevation, deg
Preoperative 127.6 ± 27.5 131.1 ± 20.7 .552
Postoperative 149.7 ± 16.2 159.1 ± 18.2 .005

External rotation, deg
Preoperative 28 ± 5.5 29 ± 7.3 .549
Postoperative 39.8 ± 5.9 41.1 ± 8.2 .518

Internal rotation, level of spine
Preoperative L3 L4 .722
Postoperative L2 L2 .340

aData are presented as mean ± SD. Bold P values indicate statistically significant difference between groups (P < .05).

TABLE 5
Patients’ Change With Positive Liftoff and Belly-Press Test Results Before and After the Operationa

Open Repair Arthroscopic Repair

Positive Pre Post Change Pre Post Change P Value

Liftoff 29 11 18 20 7 13 .155
Belly-press 8 5 3 18 3 15 .028

aBold P value indicates statistically significant difference between groups regarding pre- to postoperative change (P < .05). Pre, preop-
erative; Post, postoperative.
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ST tears were classified by Lafosse et al31 in 2010 accord-
ing to the amount of avulsion at the binding site. The clas-
sification contains 5 subtypes. None of our patients
presented with type 1 or 5 tears, and types 3 and 4 tears
were observed in 14 (41%) patients in the open repair group
and 22 (61%) patients in the arthroscopic repair group.
Many authors have assessed the effects of the tear types
on the results of their studies. Some reported that tear size
does not exert a negative effect on the results.35,37 Another
study showed that complete tears had better outcomes.27 In
our study, although more patients in the arthroscopic
repair group presented with a high Lafosse classification
tear level as compared with those in the open repair group,
the improvement in CM scores, belly-press test results, and
ROM was better for those patients than their counterparts
in the open repair group.

The sheath of the biceps tendon is an extension of the
synovium of the shoulder joint and is in close relationship
with the rotator cuff. Inflammation that occurs here can be
a source of pain by reflecting on the rotator cuff.36 The ST
contributes to medial support of the bicipital groove, and
the incidence of biceps tendinopathy increases in ST rup-
tures.1,33 While the rate of tendinopathy accompanying ST
tears reaches 60%, it has been observed to be as low as 19%

in patients without ST tears.1,7,12 Treatment of biceps ten-
don pathologies affects the CM scores and subjective results
in the postoperative period. Edwards et al13 recommended
tenodesis or tenotomy when performing ST repair regard-
less of the condition of the biceps. Of the patients evaluated

in our study, 70% presented with subluxation, dislocation,
or a tear in the biceps tendon. Tenodesis or tenotomy was
performed in 43 patients because of the pathology of the
biceps tendon. As stated in the studies in this direction in
the literature, in both groups we think that patients who
underwent biceps tendon procedures indirectly contributed
to the improvement in CM scores to be significant.

In terms of complications observed after ST repair,
a rerupture rate of 13% has been reported in some
publications.4,11,13,15,19,25,38 One of the 101 patients who
underwent open repair in the study of Edwards et al13 and
1 of the 26 patients who underwent arthroscopic repair in
the study of Grueninger et al19 experienced an infection
requiring debridement. No infections were reported by
Denard et al11 and Fox et al.15 One patient developed rupture
with deep tissue infection in our study. Not surprisingly,
infectious complications and subsequent rupture complica-
tions were more common in the open surgical group.

Limitations

Our study was not without limitations. The retrospective
nature of our study and the operations performed by differ-
ent surgeons influenced the choice of open and arthroscopic
repair methods, double- or single-row repairs, and the use
and distribution of anchors; therefore, standardization was
not possible and may have introduced biases. The fact that
the number of patients who underwent tenodesis or tenot-
omy was not the same in our patients included in the study

TABLE 6
Studies on Arthroscopic and Open Repaira

Burkhart
(2002)6 Adams (2008)1

Flury
(2006)14

Lafosse
(2007)30 Bartl (2011)2

Deutsch
(1997)12 Kreuz (2005)27

Neviaser
(2020)35 Present Study

No. of patients
(female:male)

25 (17:8) 40 (28:12) 61 (53:8) 17 (13:4) 30 (26:4) 14 (8:6) 16 (14:2) 57 (35:22) 70 (36:34)

Age,b y 60.7 (41-78) 66 (13-81) 56 (28-75) 47 (29-59) 43.1 (15-64) 38 (18-64) 46 (27-64) 65 62.9 (31-84)
Follow-up,b

mo
10.7 60 35 29 46 24 36 34 66.7

Surgical
technique

Arthroscopic Arthroscopic Open Arthroscopic Open Open Open 18 Open
39 Arthroscopic

34 Open
36 Arthroscopic

Tendon
involvement

8 Isolated SSC
17 SSC þ SSP

7 Isolated SSC
33 SSC þ SSP

29 Isolated
SSC

32 SSP
þ SSP

Isolated
SSC

Isolated SSC Isolated SSC Isolated SSC 12 Isolated SSC
45 SSC þ SSP

8 Isolated SSC
62 SSC þ SSP

Biceps tendon
situation

8 R, 6 D 6 R, 5 PR, 15 D/S 36 Biceps
tenodesis

2 R, 9 PR/D 16 Tenodesis,
7 repair

1 R, 6 PR/D — 28 R/S 6 R, 29 Tenodesis,
14 tenotomy

Tests 6 Liftoff, 9
Napoleon

6 Liftoff, 3
bearhug, 24
Napoleon

61 Liftoff 16 Liftoff, 9
belly-
press

17 Liftoff, 27
belly-press

2 Liftoff 13 Liftoff,
10 Napoleon

31 Liftoff, 32
belly-press

49 Liftoff, 26 belly-
press

ROM changes Increased FE,
decreased ER

Increased FE
and elevation

Increased
abduction
and IR

Increased
elevation
and IR

Decreased ER Decreased ER — Increased FE Increased FE and
abduction

Scoreb,c UCLA: 10.7!
30.5

VAS: 5.2 ! 0.9
ASES: 40.5!

91.2
UCLA: 15.7!

31.6

CM: 55! 83 CM: 52 !
84.9

UCLA 16.2
! 32.1

CM: 51 !
84.2

— CM: 44! 89 ASES: 42 ! 80 CM: 51.2 ! 86.7

aDashes indicate not available. ASES, American Shoulder and Elbow Surgeons; CM, Constant-Murley score; D, dislocated; ER, external
rotation; FE, forward elevation; IR, internal rotation; PR, partial rupture; R, rupture; ROM, range of motion; S, subluxated; SSC, subscap-
ularis; SSP, supraspinatus; UCLA, University of California, Los Angeles; VAS, visual analog scale.

bMean or mean (range).
cPreoperative ! postoperative.
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may have influenced the results in the postoperative
period. Although pain assessment is included in the CM
scoring system, our patients were not evaluated pre- and
postoperatively using an objective pain scoring system.
Finally, factors that may have directly influenced func-
tional outcomes, such as systemic disease and preoperative
steroid injections, increased the risk of bias. Despite the
homogeneous demographic distribution between groups,
the retrospective nature of the study and the collection of
descriptive data from records may not have clearly docu-
mented nonoperative treatment modalities and systemic
diseases, with the exception of physical therapy performed
in patients before surgery, which increased the risk of bias.
In addition to the limiting factors mentioned here, the stan-
dard single-row repair of ST tears and the fact that the
study consisted of patients with a long follow-up period
are the strengths of our study.

CONCLUSION

The study findings showed that when an ST tear is evalu-
ated in terms of its degree, satisfactory results can be
achieved via arthroscopic repair even if the tear size is
large. Arthroscopic repair may be a more advantageous
method than open repair in terms of ROM and functional
outcomes.
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