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Background: The optimal immobilization position of the shoulder after rotator cuff repair is controversial.

Purpose: To compare the clinical outcomes and incidence of retears after arthroscopic rotator cuff repair between patients who
used an abduction brace versus a sling for postoperative shoulder immobilization.

Study Design: Systematic review; Level of evidence, 1.

Methods: This systematic review and meta-analysis was conducted using PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines. We searched the PubMed, MEDLINE, and Embase electronic databases for randomized
controlled trials (RCTs) that compared abduction brace and sling immobilization after arthroscopic rotator cuff repair using single-
row, double-row, or suture-bridge fixation. Clinical scores, pain severity, and retear rates were compared between patients with
abduction brace versus sling immobilization.

Results: Of 1572 retrieved studies, 4 RCTs with a total of 224 patients (112 patients with abduction brace and 112 patients with
sling) were included in the qualitative analysis, and 3 of the RCTs were included in the quantitative analysis (meta-analysis). There
were no significant differences between the abduction brace and sling immobilization groups in the Constant-Murley score at 3
months (weighted mean difference [WMD], 0.26 [95% CI, –1.30 to 1.83]; P¼ .74; I2¼ 84%), 6 months (WMD, 1.91 [95% CI, –0.17 to
4.00]; P ¼ .07; I2 ¼ 85%), and 12 months (WMD, 0.55 [95% CI, –1.37 to 2.47]; P ¼ .57; I2 ¼ 0%); the visual analog scale score for
pain at 1 week (WMD, 0.10 [95% CI, –0.20 to 0.41]; P ¼ .51; I2 ¼ 0%), 3 weeks (WMD, –0.12 [95% CI, –0.34 to 1.00]; P ¼ .29; I2 ¼
0%), 6 weeks (WMD, –0.12 [95% CI, –0.30 to 0.06]; P¼ .20; I2¼ 0%), and 12 weeks (WMD, –0.13 [95% CI, –0.27 to 0.02]; P¼ .09; I2

¼ 18%); or the retear rate at 3 months (risk ratio, 0.63 [95% CI, 0.09 to 4.23]; P ¼ .64; Z ¼ 0.47%) postoperatively.

Conclusion: Our systematic review demonstrated a lack of significant differences between the abduction brace and sling
immobilization groups regarding postoperative clinical scores, pain severity, and tendon healing.
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A rotator cuff tear is one of the most common shoulder dis-
orders in older adults, with a reported incidence of 17% to
41%.13,23 If nonoperative treatment options for symptom-
atic rotator cuff tears fail, surgery should be considered.
Because of the advances in technology and skill in the last
2 decades, rotator cuff repair is increasingly being per-
formed arthroscopically rather than via the open tech-
nique.11,18 However, despite the advancement in repair
techniques, a rotator cuff retear is still a common postop-
erative complication.10,22 Studies have indicated that the
use of a brace that immobilizes the shoulder in 30� of

abduction during the postoperative rehabilitation period
reduces tension on the repaired tendon, which improves
tendon-bone healing.5,17 Moreover, an abducted shoulder
position is reported to achieve higher blood flow in and
around the posterosuperior rotator cuff.14 However, recent
studies have found no significant difference in clinical out-
comes with postoperative shoulder immobilization using an
abduction brace versus a sling after rotator cuff repair.1,3,7

Sonoda et al20 found that using an abduction brace for
immobilization after rotator cuff repair is associated with
gait impairment and an increased fall risk during the early
postoperative period because of visual field loss and body
imbalance caused by the abduction brace. In addition, an
increasing number of physicians are implementing rehabil-
itation protocols of early motion after rotator cuff repair to
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achieve greater postoperative range of motion (ROM), pain
relief, and earlier return to activities,21 which indicates that
immobilization is not necessary after rotator cuff repair.

The purpose of the current systematic review and meta-
analysis was to compare the clinical outcomes and rotator cuff
retear rate between patients with an abduction brace versus a
sling for shoulder immobilization after arthroscopic rotator
cuff repair using data from randomized controlled trials
(RCTs) only. We hypothesized that there would be no differ-
ences in the clinical outcomes and retear rates between
patients with abduction brace versus sling immobilization.

METHODS

Search Strategy

This systematic review and meta-analysis was conducted
using PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines. We searched the
PubMed, MEDLINE, and Embase electronic databases from
inception to April 2022 to identify all studies that compared

abduction brace and sling immobilization after arthroscopic
rotator cuff repair. The key terms were the following: (rotator
cuff* OR rotator cuff) AND (arthroscop* OR endoscop*) AND
(sling OR brace OR immobilization OR motion). We also man-
ually searched the Cochrane Central Register of Controlled
Trials and the Cochrane Database of Systematic Reviews to
identify any additional relevant studies. There were no lan-
guage restrictions. Included in the review were RCTs that
used single-row, double-row, or suture-bridge techniques for
arthroscopic fixation. Systematic reviews, case reports, case
series, animal studies, and biomechanical studies were
excluded, as were studies using open repair techniques.

Among 1572 studies retrieved in the initial search, 4
RCTs were included in the qualitative analysis,1,3,7,14 and
3 of the RCTs were included in the quantitative analysis
(meta-analysis).3,7,14 A flowchart of the literature search is
shown in Figure 1.

Data Extraction and Quality Assessment

There were 2 authors (J.-H.G. and J.-Y.Z.) who indepen-
dently reviewed all retrieved articles and selected the stud-
ies that met the inclusion criteria. The data extracted from
the selected studies included patient characteristics,
arthroscopic findings, surgical procedures, rehabilitation
protocols, and outcome measurements (Constant-Murley
score [CMS], visual analog scale [VAS] for pain, and retear
rate). Discrepancies between the 2 independent evaluators
were resolved through a discussion and consensus among
all authors.

The quality of the included RCTs was evaluated using
the Cochrane risk-of-bias assessment tool,2 which classifies
the following items as having a low, high, or unclear risk of
bias: random sequence generation; allocation concealment;
blinding of participants, care providers, and outcome asses-
sors; incomplete outcome data; selective outcome reporting;
and other sources of bias.

Data Synthesis and Statistical Analysis

Continuous variables (CMS and VAS for pain) were
reported as means and standard deviations. Weighted
mean differences (WMDs) and 95% confidence intervals
were calculated for continuous variables. For the dichoto-
mous variable (retear rate), the risk ratio (RR) and 95%
confidence interval were calculated.

Heterogeneity among studies was quantified using the I2

statistic, with I2 values interpreted as not important (0%),
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Figure 1. Flowchart of literature search. RCT, randomized
controlled trial.
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moderate (30%-60%), substantial (50%-90%), or consider-
able (75%-100%).11 A random-effects model was used if I2

was �50%; otherwise, a fixed-effects model was used for
data synthesis.6 Analyses were conducted using Review
Manager software (Version 5.1; Cochrane).

RESULTS

Included Studies

The 4 RCTs1,3,7,14 included in this review involved a total of
224 patients (112 in the abduction brace immobilization
group and 112 in the sling immobilization group). All RCTs
had a level of evidence of 2. The characteristics of the 4 stud-
ies are summarized in Table 1.

A standardized assessment of the risk of bias in the
included RCTs is summarized in Figure 2. The use of ran-
domization was mentioned in 3 studies.3,7,14 Allocation con-
cealment was adequate in 3 studies.3,7,14 There were 2
studies that reported that the orthopaedic surgeons and
physical medicine specialists were blinded to patient allo-
cation.3,14 One study discussed reporting bias,7 while none

of the studies reported incomplete outcome data or dis-
cussed any other sources of bias.

Constant-Murley Score

The CMS value from 2 of the 4 studies was pooled.3,7 The
meta-analysis revealed no significant difference in the
CMS value between the abduction brace and sling immobi-
lization groups at 3 months (WMD, 0.26 [95% CI, –1.30 to
1.83]; P ¼ .74; I2 ¼ 84%), 6 months (WMD, 1.91 [95% CI,
–0.17 to 4.00]; P ¼ .07; I2 ¼ 85%), or 12 months (WMD, 0.55
[95% CI, –1.37 to 2.47]; P ¼ .57; I2 ¼ 0%) postoperatively
(Figure 3).

VAS Pain Score

The VAS pain score from 3 of the 4 studies was pooled.3,7,14

The meta-analysis revealed no significant difference in the
VAS pain score between the abduction brace and sling
immobilization groups at 1 week (WMD, 0.10 [95% CI,
–0.20 to 0.41]; P ¼ .51; I2 ¼ 0%), 3 weeks (WMD, –0.12
[95% CI, –0.34 to 0.10]; P ¼ .29; I2 ¼ 0%), 6 weeks (WMD,
–0.12 [95% CI, –0.30 to 0.06]; P ¼ .20; I2 ¼ 0%), or 12 weeks

TABLE 1
Characteristics of Included Studiesa

First Author (Year) Level of Evidence No. of Patients Age,b y Male/Female Sex, n Mean Follow-up, mo

Conti1 (2015) 2 AB: 20
SL: 20

AB: 62.3 (45-68)
SL: 59 (42-70)

27/13 6

Hollman7 (2017) 2 AB: 20
SL: 16

AB: 60.2 ± 6.84
SL: 62.5 ± 9.76

AB: 11/9
SL: 5/11

12

Ghandour3 (2019) 2 AB: 51
SL: 55

AB: 50.4 ± 11.7
SL: 50.8 ± 12.0

AB: 25/26
SL: 28/27

12

Pandey14 (2020) 2 AB: 21
SL: 21

AB: 55.8 ± 7.8 (40-78)
SL: 55.5 ± 10.5 (42-70)

AB: 13/8
SL: 9/12

12

aAB, abduction brace; SL, sling.
bData are provided as mean or mean ± SD, with ranges in parentheses.

Figure 2. (A) Risk-of-bias summary for each included study and (B) each risk-of-bias item presented as a percentage across all
included studies.
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(WMD, –0.13 [95% CI, –0.27 to 0.02]; P ¼ .09; I2 ¼ 18%)
postoperatively (Figure 4).

Retear Rate

The retear rate from 2 of the 4 studies was pooled.7,14 Both
studies used ultrasound to determine retears of the rotator
cuff. The meta-analysis revealed no significant difference
in the retear rate between the abduction brace and sling
immobilization groups at 3 months postoperatively (RR,
0.63 [95% CI, 0.09-4.23]; P ¼ .64; Z ¼ 0.47) (Figure 5).

DISCUSSION

In this study, we found that there was no significant differ-
ence between the abduction brace and sling immobilization
groups in the CMS value at 3 months (WMD, 0.26 [95% CI,
–1.30 to 1.83]; P ¼ .74), 6 months (WMD, 1.91 [95% CI,
–0.17 to 4.00]; P ¼ .07), and 12 months (WMD, 0.55
[95% CI, –1.37 to 2.47]; P ¼ .57); the VAS pain score
at 1 week (WMD, 0.10 [95% CI, –0.20 to 0.41]; P ¼ .51),
3 weeks (WMD, –0.12 [95% CI, –0.34 to 0.10]; P ¼ .29), 6
weeks (WMD, –0.12 [95% CI, –0.30 to 0.06]; P¼ .20), and 12
weeks (WMD, –0.13 [95% CI, –0.27 to 0.02]; P ¼ .09); or the
retear rate at 3 months (RR, 0.63 [95% CI, 0.09 to 4.23]; P¼
.64) postoperatively. To our knowledge, this meta-analysis

is the first to compare the differences in clinical outcomes
and retear rates between patients undergoing abduction
brace versus sling immobilization during rehabilitation
after arthroscopic rotator cuff repair. There were no signif-
icant differences between the abduction brace and sling
immobilization groups in clinical scores, pain severity, and
retear rates in the first year postoperatively.

The optimal immobilization position of the shoulder after
rotator cuff repair is controversial. A biomechanical study
indicated that using an abducted brace reduces tension on
the repaired rotator cuff.5 Similarly, 30� of shoulder abduc-
tion reportedly reduces loading and gap formation at the
repaired rotator cuff tendon,15 and tension in the superior
rotator cuff reportedly increases with the shoulder in the
internal rotation position.17 Moreover, a clinical study
found that the use of an abduction brace increases blood
flow in the repaired tendon at 1 day and 6 weeks postoper-
atively14; however, this did not lead to significant differ-
ences in clinical outcomes and structural healing between
the abduction brace and arm pouch groups at 12 months
postoperatively.14 In addition, recent research has sug-
gested potential complications with the use of an abduction
brace after shoulder surgery.20 One study reported a signif-
icantly higher incidence of falls after rotator cuff repair
with postoperative abduction brace shoulder immobiliza-
tion than after total hip and knee replacement during the

Figure 3. Forest plots of standardized mean differences for the Constant-Murley score (CMS) at (A) 3 months, (B) 6 months, and (C)
12 months postoperatively. AB, abduction brace; IV, inverse variance; SL, sling.
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Figure 4. Forest plots of standardized mean differences for the visual analog scale (VAS) for pain score at (A) 1 week, (B) 3 weeks,
(C) 6 weeks, and (D) 12 weeks postoperatively. AB, abduction brace; IV, inverse variance; SL, sling.

Figure 5. Forest plot of the retear rate. AB, abduction brace; M-H, Mantel-Haenszel; SL, sling.
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early postoperative period because of visual field loss and
body imbalance caused by the abduction brace.20 However,
they did not compare the incidence of falls between the
abduction brace and sling groups in their study.20 Another
study found that patients with no shoulder immobilization
after rotator cuff repair have better early mobility and func-
tional scores than those with shoulder immobilization.21

In addition to immobilization position, an increasing
number of physicians are implementing rehabilitation pro-
tocols of early motion after rotator cuff repair to achieve
greater postoperative ROM, pain relief, and earlier return
to activities,21 suggesting that immobilization is not neces-
sary after rotator cuff repair. One animal study reported
that decreasing the activity level of the shoulder improves
tendon-to-bone healing by increasing the organization of
collagen and the mechanical properties.4 Conversely, early
passive motion after surgery has no effect on collagen orga-
nization or tendon mechanical properties in rats15 and no
effect on tendon-bone healing in rabbits.24 Furthermore, a
clinical trial showed that a progressive protocol has no
adverse effects compared with the traditional protocol.8

Adequate motion and exercises are essential for tendon
healing after rotator cuff repair. Repair integrity is
reported to be similar at 12 months postoperatively
between early and delayed mobilization.19 One systematic
review and meta-analysis did not find that immobilization
after arthroscopic rotator cuff repair is superior to early
motion rehabilitation in terms of tendon healing or clinical
outcomes and suggested that the early motion group recov-
ered ROM more rapidly than the immobilization group.18

Similarly, an overview of systematic reviews showed no
difference in function, pain, ROM, or the retear rate
between early and conservative rehabilitation.12 However,
another systematic review and meta-analysis concluded
that early active ROM is associated with an increased risk
of structural defects for small and large rotator cuff tears.9

A systematic review of overlapping meta-analyses con-
cluded that early motion and delayed motion after rotator
cuff repair may lead to comparable functional outcomes and
retear rates.16

In the current systematic review and meta-analysis,
2 RCTs compared ROM between the abduction brace and
sling immobilization groups.1,7 Hollman et al7 found no
significant differences between the groups in external rota-
tion or abduction at 6 weeks, 3 months, and 6 months post-
operatively. Conti et al1 found that abduction, external
rotation, internal rotation, and forward flexion were signif-
icantly greater in the abduction brace immobilization group
than the sling immobilization group during the early phase
(within 3 months) after rotator cuff repair. However, after 3
months, no difference was found between the 2 groups.1

Because the results were presented as medians and ranges
by Conti et al,1 ROM could not be pooled for meta-analysis.

Strengths and Limitations

The current study has some strengths. First, this is the first
systematic review and meta-analysis to compare the differ-
ences in clinical outcomes and retear rates between abduc-
tion brace and sling immobilization during the

rehabilitation phase after arthroscopic rotator cuff repair.
Second, we included only RCTs, which increased the qual-
ity of evidence.

The current meta-analysis also has limitations. First,
only 4 studies and 224 patients were included, which indi-
cates that this field of study may require more exploration.
Second, the wide variety of clinical outcome measurements
and patient inclusion criteria created a heterogeneous
study cohort. More high-quality studies are needed to verify
the present findings. Third, when comparing the retear
rate between groups, the follow-up of only 3 months was
too short.

CONCLUSION

Our systematic review demonstrated a lack of significant
differences between the abduction brace and sling immobi-
lization groups regarding postoperative clinical scores, pain
severity, and tendon healing. This may suggest that abduc-
tion brace immobilization is not necessary after arthro-
scopic rotator cuff repair.
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