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Abstract: Purpose: To evaluate the effectiveness of early and delayed motion in rehabilitation after arthroscop-
ic rotator cuff repair using a meta-analysis from randomized controlled trials. Materials and Methods: Electronic
searches of the CENTRAL, PUBMED, and EMBASE were used to identify randomized controlled trials that evaluated
the effectiveness and safety of early and delayed motion for rehabilitation after arthroscopic rotator cuff repair. The
methodological quality of the studies was assessed by the Cochrane Collaboration tool for assessing risk of bias.
Results: Four randomized controlled trials involving a total of 348 shoulders were included. Of these, two were rated
as high quality and two were rated as moderate quality. No significant publication bias was detected by Egger’s test
and sensitivity analysis demonstrates a statistically robust result. Our meta-analysis indicated that early motion af-
ter arthroscopic rotator cuff repair resulted in a significantly greater recovery of external rotation from pre-operation
to 3, 6, and 12 months post-operation (P < 0.05) and forward elevation ability from pre-operation to 6 months post-
operation (P < 0.05), as compared to when motion was delayed. However, early motion resulted in non-significant
excess (P > 0.05) in the rate of recurrence, compared to delayed motion. In addition, there were statistically higher
rating scale of the American Shoulder and Elbow Surgeons (ASES) scores at 12 months post-operation (P < 0.05)
and healing rates (P < 0.05) with delayed motion after arthroscopic rotator cuff repair, compared with early motion.
Conclusion: Our meta-analysis included data from randomized controlled trials and demonstrated that delayed
motion after arthroscopic rotator cuff repair resulted in higher healing rates and ASES scores than early motion.
Alternatively, early motion increased range of motion (ROM) recovery, but also increased the rate of recurrence
compared to delayed motion.
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Introduction

Rotator cuff tears are common tendon injuries
and are typically caused by traumatic injury or
age-associated degeneration; approximately
54% of adults older than 60 have a partial or
complete rotator cuff tear, as compared with
only 4% of those between the ages of 40 to 60
[1]. Arthroscopic rotator cuff repair is a surgical
treatment and has become more commonly
used because of the potential benefits of small-
er incisions, less trauma to the deltoid, ability
to address concomitant disorders, better
patient acceptance, and less postoperative
pain [2, 3]. Although an arthroscopic rotator
cuff repair appears to be a relatively minor pro-
cedure, postsurgical rehabilitation is long and
critical for the long-term repair of the repaired

tissue [4]. Physical rehabilitation has conven-
tionally involved a delayed motion protocol, with
a 4- to 6-week period of immobilization [5].
However, many surgeons have started to imple-
ment aggressive rehabilitation with an early
motion in order to prevent postoperative stiff-
ness [6]. Several studies comparing the efficacy
of early passive motion and immobilization was
recently published [7-9], but the many out-
comes of the meta-analysis resulted in high
heterogeneity, nor did the authors report sev-
eral significant outcomes and compare the
development of the range of motion (ROM)
between two methods.

The meta-analysis reported here was con-
ducted to systematically review the randomiz-
ed controlled rehabilitation trials of following
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arthroscopic rotator cuff repair. Our objective
was to compare the effectiveness of early and
delayed motion for rehabilitation.

Methods
Eligibility criteria and literature search

We searched the Cochrane Register of Con-
trolled Trials (CENTRAL, Issue 3 of 12, Mar
2015), PUBMED (1980 to Apr 2015), and
EMBASE (1980 to Apr 2015) databases to
identify all studies that discussed the effecti-
veness of early motion and delayed motion for
rehabilitation after arthroscopic rotator cuff
repair based on the following criteria: (rotator
cuff tear OR rotator cuff injury) AND (surgery
OR treatment OR therapy OR complications OR
adverse effect) AND (rehabilitation OR early
motion OR delayed motion) AND (randomized
controlled trial); (“Rotator Cuff/injuries” [Mesh]
OR “Rotator Cuff/surgery” [Mesh] OR “Rotator
Cuff/therapy” [Mesh]) AND Randomized Con-
trolled Trial [ptyp]. The inclusion criteria were:
(1) target population: patients with arthroscop-
ic rotator cuff repair; (2) intervention: early
motion with rehabilitation exercises immedi-
ately following arthroscopic rotator cuff repair
and delayed motion with rehabilitation exercis-
es 3 to 6 weeks after arthroscopic rotator cuff
repair; (3) methodological criteria: randomized
controlled trials that compared early motion
with delayed motion and reported on the effec-
tiveness of both procedures. The exclusion cri-
teria were: (1) target population: patients with
open rotator cuff repair and other mini-open
techniques; (2) intervention: delayed motion
with rehabilitation exercises at less than 3
weeks or more than 6 weeks after arthroscopic
rotator cuff repair; (3) methodological criteria:
case-control study, case report, and cohort
study.

The search strategy retrieved: 120 studies
from CENTRAL, 112 studies from PUBMED, and
107 studies from EMBASE. Two separate
reviewers examined the titles and abstracts of
these references, and 5 studies [10-14] were
identified for further analysis. One study [13]
was excluded because it was performed at two
different hospitals and they did not perform a
stratified randomization, which may have
caused significant bias regarding the results of
the study. The remaining four randomized trials
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were deemed to be relevant and were included
in this meta-analysis (Figure 1).

Outcome assessment

The primary outcomes measured were: ROM
and rating scale of the American Shoulder and
Elbow Surgeons (ASES). For ROM, both the
development of forward elevation from pre-
operation to 6 and 12 months postoperatively
and the development of external rotation pre-
operation to 3, 6, and 12 months post-opera-
tion were included. The secondary outcomes
measured included, external rotation strength
at 12 months, healing rate, and rate of
recurrence.

For each trial, we gathered data on the type of
study, sample size, interventions, and length of
follow-up. For the randomized controlled trials,
we gathered data on the randomization pro-
cess, allocation concealment process, blinding,
selective reporting, and intention-to-treat anal-
ysis. In addition, the following clinical data were
also extracted, if available: information on the
development of forward elevation from pre-
operation to 6 and 12 months post-operation,
the development of external rotation from pre-
operation to 3, 6, and 12 months post-opera-
tion, external rotation strength at 12 months,
healing rate, and rate of recurrence. Two
researchers extracted data independently
according to pre-specified selection criteria.
Disagreements were resolved by discussion.

The Cochrane Collaboration’s tool for assess-
ing risk of bias [15] was used to assess the
quality of the randomized controlled trials.
Briefly, the quality of the studies were assessed
using the following criteria: 1) randomization
sequence generation: assessment of selection
bias; 2) allocation concealment: assessment of
selection bias; 3) level of blinding (blinding of
participants and blinding of outcome assess-
ment): assessment of performance bias and
detection bias; 4) incomplete outcome data:
assessment of attrition bias; and 5) selective
reporting: assessment of reporting bias [15].

Statistical analyses

Statistical analyses were conducted using
Review Manager, version 5.2 (The Nordic
Cochrane Centre, the Cochrane Collaboration,
2012) and Stata, version 12.0. In each study,
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Figure 1. Flow diagram depicting the inclusion selection in the meta-analysis.

the relative risk (RR) was calculated for dichoto-
mous outcomes. Moreover, the treatment
effects for continuous outcomes included the
mean differences (MD) for studies with compa-
rable outcome measures and standardized
mean differences (SMD) for data from dispa-
rate outcome measures; both used a 95% con-
fidence interval (Cl) [15]. Heterogeneity was
assessed via visual inspection of the forest plot
and by chi-square tests and I-square tests.
Significance values less than 0.10 for chi-
square tests or more than 50% for I-square
tests were interpreted as evidence of heteroge-
neity. The I-square was used to estimate total
variation across studies. When there was no
statistical evidence of heterogeneity, a fixed
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effect model was applied; if heterogeneous, a
random effect model was chosen [15]. Egger’s
linear regression test [16] were used to detect
publication bias. Significance levels of less
than 0.05 for each test were interpreted as
evidence of publication bias [16]. In order to
assess the reliability of the results, sensitivity
analysis was performed by omitting one study
in each turn.

Results

Characteristics and qualities of included stud-
ies

Four trials that evaluated the combined treat-
ment of 348 shoulders were included in the
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Table 1. Characteristics of Included Studies Comparing Early motion Versus Delayed motion For the
Rehabilitation after Arthroscopic Rotator Cuff Repair

Sample size Length of follow-up

Author group Country Study type Intervention patient/shoulder (months) For analysis

Arndt 2012 France RCT Early vs Delayed 92/92 16 (1), (2), (3), (4), (B), (8), (9)
Cuff 2012 USA RCT Early vs Delayed 68/68 12 (1), (2), (), (8)
Keener 2014 USA RCT Early vs Delayed 114/114 24 (6), (7), (8), (9)

Lee 2012 South Korea RCT Early vs Delayed 64/64 12 (3), (4), (5), (7), (8), (9)

For analysis: (1) Development of forward elevation from pre-operation to 6 months post-operation; (2) Development of forward elevation from
pre-operation to 12 months post-operation; (3) Development of external rotation from pre-operation to 3 months post-operation; (4) Develop-
ment of external rotation from pre-operation to 6 months post-operation; (5) Development of external rotation from pre-operation to 12 months
post-operation; (6) ASES score at 12 months post-operation; (7) External rotation strength at 12 months post-operation; (8) healing rate; (9) the
rate of recurrence.

Table 2. Quality Assessment of Randomized Controlled Trials Comparing Early motion Versus Delayed
motion For the Rehabilitation after Arthroscopic Rotator Cuff Repair using Cochrane Collaboration’s
tool for assessing risk of bias

Adequate  Adequate Loss-to Intention Free of
Adequate . . Adequate outcome )
Author group o allocation patient L follow-up totreat selecting
randomization S assessment blinding . )
concealment  blinding reporting analysis  report
Arndt 2012 Unclear Unclear N/A Unclear Y Unclear Y
Cuff 2012 Y Y N/A Y N/A Unclear Y
Keener 2014 Y Y N/A Y Y Unclear Y
Lee 2012 Unclear Y N/A Unclear Y Unclear Y

Y, Low risk of bias; N, High risk of bias; Unclear, Unclear risk of bias; N/A, not applicable.

analysis. Table 1 presents the study character-
istics (study type, sample size, interventions,
and length of follow-up). Of the four randomized
controlled trials [10-12, 14], analysis using the
Cochrane Collaboration’s tool indicated that
two [11, 12] used adequate randomization
and three [11, 12, 14] used adequate alloca-
tion concealment (Table 2). Two studies [11,
12] reported outcome assessment blinding;
however, patient blinding was not feasible in
this study design. Three studies [10, 12, 14]
lacked follow-up reporting. None of the includ-
ed studies utilized the intention to treat (ITT)
analysis. All of the included randomized con-
trolled trials were free of selective reporting.

Primary outcomes
ROM

Development of external rotation from pre-
operation to 3 months post-operation: Data
pooled from two studies [10, 14] (n = 164
shoulders) indicated that early motion after
arthroscopic rotator cuff repair resulted in sig-
nificantly better recovery of external rotation
from pre-operation to 3 months post-operation,
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as compared to delayed motion (15.44°, 95%
Cl: 10.61t0 20.26, P < 0.00001, I>= 0%; Figure
2A).

Development of external rotation from pre-
operation to 6 months post-operation: Data
pooled from two studies [10, 14] (n = 164
shoulders) indicated that early motion after
arthroscopic rotator cuff repair resulted in sig-
nificantly better recovery of external rotation at
from pre-operation to 6 months post-operation,
compared to delayed motion (10.07°, 95% CI:
5.63to0 14.51, P < 0.00001, I1>= 0%,; Figure 2B).

Development of external rotation from pre-
operation to 12 months postoperation: Data
pooled from two studies [10, 14] (n = 164
shoulders) indicated that early motion after
arthroscopic rotator cuff repair resulted in sig-
nificantly better recovery of external rotation
from pre-operation to 6 months post-operation,
compared to delayed motion (8.30°, 95% CI:
3.92 t0 12.67, P = 0.0002, I2= 0%; Figure 2C).

Development of forward elevation from pre-

operation to 6 months post-operation: Data
pooled from two studies [10, 11] (n = 168
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A Early motion Delayed motion Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Arndt 2012 -12.8 13.9 50 -29.7 17.3 50 61.5% 16.90[10.75, 23.05] —
Lee 2012 -5.6 146 30 -18.7 17.1 34 385% 13.10[5.33,20.87) —a—
Total (95% CI) 80 84 100.0% 15.44 [10.61, 20.26] <

it Chi2 = _ - 2= t + t y
Heterogeneity: Chi* = 0.57, df = 1 (P = 0.45); I = 0% 30 10 0 10 20

Test for overall effect: Z = 6.27 (P < 0.00001) Delayed motion Early motion

Development of external rotation from pre-operation to 3 months post-operation

B

Early motion Delayed motion Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% ClI 1V, Fixed, 95% CI
Arndt 2012 -4.1 12.5 50 -129 173 50 56.3% 8.80[2.88, 14.72] —
Lee 2012 0.5 13.1 30 -11.2 143 34 43.7% 11.70[4.99, 18.41] ——
Total (95% CI) 80 84 100.0% 10.07 [5.63, 14.51] <
Heterogeneity: Chi® = 0.40, df = 1 (P = 0.53); I’ = 0%

-20-10 0 10 20
Delayed motion Early motion

Development of external rotation from pre-operation to 6 months post-operation

Test for overall effect: Z = 4.45 (P < 0.00001)

c Early motion Delayed motion Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Arndt 2012 -0.3 12.9 50 -89 16.5 50 56.7% 8.60[2.79, 14.41] i
Lee 2012 3.2 133 30 -4.7 13.8 34  43.3% 7.90[1.25, 14.55] ——
Total (95% CI) 80 84 100.0% 8.30[3.92,12.67] <
Heterogeneity: Chi? = 0.02, df = 1 (P = 0.88); I = 0%

-20 -10 0 10 20
Delayed motion Early motion
Development of external rotation from pre-operation to 12 months post-operation

Test for overall effect: Z = 3.72 (P = 0.0002)

Figure 2. Forest plots showing the development of external rotation from pre-operation to (A) 3 months, (B) 6
months, and (C) 12 months post-operation of early motion and delayed motion for rehabilitation after arthroscopic
rotator cuff repair. SD, standard deviation.

A

Early motion Delayed motion Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Arndt 2012 -16 19.9 50 -24 26 50 39.3% 8.00[-1.08, 17.08] i
Cuff 2012 14 146 33 5 16.1 35  60.7% 9.00[1.70, 16.30] ——
Total (95% CI) 83 85 100.0% 8.61[2.92, 14.29] L 2
e Chi2 — - - 2= 1 } t y
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B Early motion Delayed motion Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Arndt 2012 -3 12.1 50 -8.6 22.7 50 50.9% 5.60[-1.53, 12.73] T
Cuff 2012 16 14 33 13 16.5 35 49.1% 3.00[-4.26, 10.26] —ti—
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¢ Early motion Delayed motion Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
Cuff 2012 91.1 2.41 33 92.8 241 35 95.8% -1.70[-2.85,-0.55]
Keener 2014 88.1 15.8 61 89.1 14.1 53 4.2%  -1.00 [-6.49, 4.49] —
Total (95% CI) 94 88 100.0% -1.67 [-2.79, -0.55] s
[P 2 _ _ 12— + + + +
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Figure 3. Forest plots showing the development of forward elevation from pre-operation to (A) 6 months, (B) 12
months post-operation and ASES scores at 12 months (C) of early motion and delayed motion for rehabilitation after
arthroscopic rotator cuff repair. SD, standard deviation.
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A Early motion Delayed motion Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Keener 2014 7.3 3.2 61 6.9 2.8 53 46.2% 0.40[-0.70, 1.50]

Lee 2012 7.94 2.08 30 7.62 2.08 34 53.8% 0.32[-0.70, 1.34]
Total (95% CI) 91 87 100.0% 0.36 [-0.39, 1.11]

Heterogeneity: Chi’ = 0.01, df = 1 (P = 0.92); I> = 0%
Test for overall effect: Z = 0.93 (P = 0.35)

4 2 0 2 4
Delayed motion Early motion

External rotation strength at 12 months post-operation

Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

B Early motion  Delayed motion

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% C|
Arndt 2012 13 50 18 50 13.6%

Cuff 2012 28 33 32 35  23.5%

Keener 2014 57 63 50 53  41.0%

Lee 2012 23 30 31 34 21.9%

Total (95% CI) 176 172 100.0%

Total events 121 131

Heterogeneity: Chi? = 2.73,df = 3 (P = 0.43); I’ = 0%
Test for overall effect: Z = 2.07 (P = 0.04)
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Arndt 2012 12 50 8 50 56.9% 1.50[0.67, 3.35] -1l
Keener 2014 6 63 3 53  23.2% 1.68 [0.44, 6.41] T
Lee 2012 7 30 3 34 20.0% 2.64 [0.75, 9.33] T
Total (95% CI) 143 137 100.0% 1.77 [0.97, 3.23] <
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Figure 4. Forest plots showing the external rotation strength at 12 months (A), healing rate (B) and recurrence rate
(C) of early motion and delayed motion for rehabilitation after arthroscopic rotator cuff repair.

shoulders), indicated that early motion after
arthroscopic rotator cuff repair resulted in sig-
nificantly better recovery of shoulder forward
elevation from pre-operation to 6 months post-
operatively than delayed motion (8.61°, 95% CI:
2.92 t0 14.29, P = 0.003, 12 = 0%,; Figure 3A).

Development of forward elevation from pre-
operation to 12 months post-operation: Data
pooled from two studies [10, 11] (n = 168
shoulders) indicated that there was no statisti-
cal difference between early motion and
delayed motion following arthroscopic rotator
cuff repair in the development of forward eleva-
tion from pre-operation to 12 months post-
operation (4.32°, 95% Cl: -0.76 t0 9.41, P =
0.10, 1? = 0%,; Figure 3B).

ASES score at 12 months post-operation: Data
pooled from two studies [11, 12] (n = 182
shoulders) indicated that delayed motion after
arthroscopic rotator cuff repair resulted in a
significantly higher ASES score at 12 months
post-operation, compared to early motion
(-1.67, 95% Cl: -2.79 to -0.55, P = 0.004, I° =
0%; Figure 3C).
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Secondary outcomes

External rotation strength at 12 months post-
operation: Data pooled from two studies [12,
14] (n = 178 shoulders) revealed no statistical
difference between early motion and delayed
motion after arthroscopic rotator cuff repair in
external rotation strength at 12 months post-
operation (0.36, 95% CI: -0.39 to 1.11, P =
0.35, 12 = 0%; Figure 4A).

Healing rate: Data pooled from all four trials
[10-12, 14] (n = 348 shoulders) indicated that
delayed motion after arthroscopic rotator cuff
repair resulted in a significantly higher rate of
healing than early motion (RR: 0.89, 95% ClI:
0.80t0 0.99, P = 0.04, I> = 0%; Figure 4B).

Recurrence rate: Data pooled from three trials
[10, 12, 14] (n = 280 shoulders) suggested that
early motion after arthroscopic rotator cuff
repair resulted in a higher rate of recurrence,
compared to delayed motion (RR: 1.77, 95% CI:
0.97 to 3.23, P = 0.06, I? = 0%); however, the
excess was not statistically significant (Figure
4C).
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Table 3. Egger’s linear regression test for the available analysis

Analysis Coef. Std. Err. t P> |t] [95% Conf. Interval]
Healing rate -.9886062 .8427882 -1.17 0.362 -4.614831 2.637619
Recurrence rate 1.551915 1.728458 0.90 0.534 -20.41022 23.51405

Publication Bias and Sensitivity Analysis:
Because of the small number of trials in some
analyses, Egger’s linear regression test were
only performed to assess the publication bias
in the analyses of healing rate and recurrence
rate. Results showed that this meta-analysis
had no significant publication biases (Table 3).
Sensitivity analysis was performed to investi-
gate the influence of each individual study on
the pooled SMD or OR by omitting of individual
studies. The analysis results indicated that no
individual studies significantly affected the
pooled SMD or OR (Figure 5), demonstrating a
statistically robust result.

Discussion

This meta-analysis included data from four ran-
domized controlled trials involving a total of
348 shoulders with arthroscopic rotator cuff
repair. Our meta-analysis indicated that early
motion after arthroscopic rotator cuff repair
resulted in a significantly better recovery of for-
ward elevation from pre-operation to 6 months
post-operation and external rotation from pre-
operation to 3, 6, and 12 months post-opera-
tion compared to delayed motion. However,
early motion after arthroscopic rotator cuff
repair resulted in a non-significant excess in
the rate of recurrence, as compared to delayed
motion. Moreover, there were statistically high-
er ASES scores at 12 months post-operation
and healing rates with delayed motion than
with early motion. Our meta-analysis also indi-
cated that there were no statistical differences
between the two procedures in the develop-
ment of forward elevation from pre-operation
to 12 months post-operation and external rota-
tion strength at 12 months post-operation.

Our analysis has several limitations. First, the
number of shoulders utilized in our study was
relatively low because of we included only ran-
domized controlled trials in order to ensure the
significance of our conclusions. Second, the
lack of any treatment-provider blinded studies
may have introduced detection bias, in which
the assessors potentially preferentially attrib-
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uted a level of injury occurrence to the control
group. Third, the included studies did not pro-
vide sufficient outcome data, for example, the
standard deviation, so we figured out the insuf-
ficient outcome data through some statistical
methods based on the data which the included
studies provided. Finally, the results of an
observational study can be influenced by
unmeasured confounders such as physical
activity, infective factors, and environment. We
were unable to evaluate these confounders in
our meta-analysis.

ROM is important for evaluating the function of
a shoulder after surgery. Riboh [9] found that
early motion after arthroscopic rotator cuff
repair resulted in a better recovery of ROM than
delayed motion, but this data also exhibited a
high level of heterogeneity. In our meta-analy-
sis, we found that the high heterogeneity of
ROM in Riboh’s study resulted in an inconsis-
tent baseline. As such, we measured the devel-
opment of ROM comparing pre-operation to
post-operation to evaluate the two methods.
Results indicated that early motion after
arthroscopic rotator cuff repair resulted in sig-
nificantly better recovery of forward elevation
from pre-operation to 6 months post-operation
and external rotation from pre-operation to 3,
6, and 12 months post-operation, as compared
to delayed motion.

Koo [6] previously reported that early motion
may increase the chance of a recurrent cuff
tear. Alternatively, Riboh [9] did not see a differ-
ence between the two techniques in regard to
tear rate. Our meta-analysis was conducted
with more strict inclusion criteria and found
that early motion did not result in a significant
change in the rate of recurrence compared to
delayed motion. We also found that delayed
motion significantly increased the healing rate,
as compared to early motion.

ASES score is a standardized form for assess-
ing shoulder recovery, designed by The Ameri-
can Shoulder and Elbow Surgeons, that con-
tains scales for pain and instability and an
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Amdt Arndt Arndt
Lee Lee Lee
0.31 065 0.87 1.30 1.50 0.18 037 0.68 1.00 1.36 0.08 0.27 0.58 0.89 1.08
Arndt Amdt Cuff
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Figure 5. Sensitivity analysis of pooled SMD or OR coefficients on each analysis comparing early motion and delayed motion for rehabilitation after arthroscopic
rotator cuff repair. A. Development of external rotation from pre-operation to 3 months post-operation; B. Development of external rotation from pre-operation to 6
months post-operation; C. Development of external rotation from pre-operation to 12 months post-operation; D. Development of forward elevation from pre-opera-
tion to 6 months post-operation; E. Development of forward elevation from pre-operation to 12 months post-operation; F. ASES score at 12 months post-operation;
G. External rotation strength at 12 months post-operation; H. Healing rate; |. Recurrence rate.
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activities of daily living questionnaire [17]. In
our meta-analysis, we identified statistically
higher ASES scores 12 months post-operation
with delayed motion, as compared with early
motion. Our meta-analysis also indicated a lack
in significance between the two procedures in
both the development of forward elevation
capabilities from pre-operation to 12 months
post-operation and in external rotation strength
at 12 months post-operation.

Nowadays, many surgeons encourage a reha-
bilitation protocol following arthroscopic rotator
cuff repair that includes early motion because
early motion often increases ROM recovery
compared to delayed motion [5], as indicated
by our data. However, delayed motion resulted
in a lower rate of recurrence, higher rate of
healing, and higher ASES scores than early
motion. A lack of ROM is a complication that is
much easier to overcome than recurrent cuff
tears [6]. As such, we recognize that we should
avoid starting rehabilitation too early after
arthroscopic rotator cuff repair in order to initi-
ate healing and reduce the rate of recurrence.

Conclusion

In summary, our meta-analysis included data
from randomized controlled trials demonstrat-
ing that delayed motion following arthroscopic
rotator cuff repair resulted in both increased
healing rates and ASES scores, as compared to
early motion. Moreover, early motion resulted
in better ROM recovery, but had a higher rate of
recurrence than delayed motion.
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