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Objectives: Rotator cuff tear is the leading cause of the decline in quality of life for older adults, but comparative evidence on treatment effectiveness is lacking. This study
systematically reviewed the effects of various rotator cuff tear treatments through a Bayesian meta-analysis of the related randomized clinical trials (RCTs).
Methods: We searched nine electronic databases for RCTs evaluating rotator cuff tear treatments from their inception through June 2017. A systematic review was performed
following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) and the National Institute for Health and Care Excellence-Decision Support Unit
guidelines (Supplementary Table 1). Outcomes included functional improvement, pain one year after surgical treatment, and tendon structural integrity. The Bayesian network
meta-analysis was applied for functional improvement and pain, based on an assumption of consistency and similarity. Tendon integrity was reported descriptively.
Results: Fifteen RCTs were selected. Patients undergoing physiotherapy after open surgery showed statistically significant functional improvements compared with those undergoing
physiotherapy only (mean differences, 9.1 [credible interval, 0.9–17.4]). Open surgery with physiotherapy was associated with a decrease in pain 1 year after treatment
compared with when physiotherapy was combined with arthroscopic rotator cuff surgery, mini open surgery, platelet-rich plasma therapy, or physiotherapy alone (absolute value of
mean difference 1.2 to 1.4). The tendon integrity results were inconsistent.
Conclusions: Some surgical treatments were associated with significant improvement in function and pain, but evidence regarding their comparative effectiveness is still lacking. A
well-designed RCT discussing functional and structural treatment outcomes is needed in future.
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Rotator cuff tears are a common cause of shoulder pain and
dysfunction. Rotator cuff tear incidence increases with age, and
54 percent of asymptomatic individuals had a full or partial
thickness rotator cuff tear (1). There has been growing inter-
est in the most effective treatment and management strategy
for rotator cuff tears, owing to an aging population, empha-
sis on prolonged healthy living, and advancement in radiologic
diagnostics. This has led to the development of novel or im-
proved treatment methods including open surgery, mini-open
surgery, acromioplasty, therapy using platelet-rich fibrin ma-
trix, and physiotherapy.

This Research was supported by the National Evidence-based Healthcare Collaborating Agency
funded by the Ministry of Health and Welfare (Grant number NC14-005).

However, the clinical evidence for the most appropriate
therapeutic management among various competing inter-
ventions of high grade partial or small to medium rotator
cuff tears in the middle-aged and elderly patients is still
lacking. There are several systematic reviews (SRs) relating
to rotator cuff tear treatment, but the key question was the
timing of range of motion after surgical repair (2) or evalu-
ation of the platelet-rich plasma (PRP) during arthroscopic
rotator cuff repair (3). In addition, several included studies
was small and heterogeneities of the meta-analysis was over
90 percent; therefore, conclusions of the review were very
limited (4).

When well-designed RCTs are unavailable, a network
meta-analysis that simultaneously compares multiple is re-
quired for sound decision making.
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Therefore, this study aimed to compare the effects of thera-
peutic management of patients with rotator cuff tears through a
SR on rotator cuff tear treatment with Bayesian network meta-
analyses for indirect comparison between the treatments.

MATERIALS AND METHODS

Study Selection and Identifications
We searched for relevant randomly assigned clinical trial
studies on therapeutic management of rotator cuff tears by
searching electronic databases including Ovid-Medline, Ovid-
Embase, Cochrane central, AMED, CINAHL, PubMed, Kore-
aMed, Korean Medical database, academic journal database,
and Korea Education and Research Information Service related
to rotator cuff tear treatments from their inception through June
12, 2017 (5). Details of the information resources searched
and electronic search strategies for MEDLINE and EMBASE,
including any limits used, are reported in the online Supple-
mentary Table 2. We included the articles according to cer-
tain selection criteria: (i) mean patient age over 50 years, (ii)
a high grade partial tear or small- to medium-sized full thick-
ness tear in over half of the patients, (iii) extractable data for
at least one measure of functional improvement, that is, pain,
reported at 12 months following intervention, and (iv) inclu-
sion of any conservative and surgical rotator cuff tear treatment
modalities.

On the basis of treatment recommendations from the lat-
est clinical practice guidelines (5), we identified conservative
treatment including medication, physiotherapy, injection, and
surgical treatments, including open rotator cuff surgery, mini-
open rotator cuff surgery, arthroscopic rotator cuff surgery, and
acromioplasty, as comparators. The difference in the patient age
across trials might act as an effective modifier and cause bias in
the analysis (6), However, we confirm that the mean patient age
was over 50. The prevalence of shoulder disorders was highest
among subjects in their 50s in Korea (7).

Our primary outcome was functional improvement and sec-
ondary outcomes were pain and tendon integrity at the 1-year
follow-up. Articles were excluded if they were any of the fol-
lowing: (i) studies that included from the patient with a nonro-
tator cuff tear such as calcific tendinitis, Bankart lesion, SLAP
lesion, dislocation or fracture of shoulder, and re-tear (ii) stud-
ies where over half of the patients were indicated for trauma,
(iii) studies in which conservative or surgical treatment for ro-
tator cuff tear was not performed, (iv) studies that did not report
any of the outcomes, (v) preclinical or nonhuman studies, (vi)
gray literature.

Data Extraction and Quality Assessment
Two independent reviewers extracted the data using a prede-
termined extraction form regarding the authors, publication
year, country of origin, study setting and design, funding

sources, number of patients, mean age, sex ratio, therapeutic
management protocol, statistical analysis, outcome measures,
follow-up loss, and length of follow-up. The outcome measures
included changes in functional improvement, pain, or tendon
integrity, from the data at baseline to that from the 1-year
follow-up.

The quality of the literature was assessed independently
by using the Cochrane risk of bias (RoB) tool. The RoB tool
includes: random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting, and
other biases were answered as “yes,” “no,” or “unclear” regard-
ing the RoB. The data were reviewed for consistency between
the two extractors, and any disagreements were resolved by
discussion.

Statistical Analysis
Considering the variability in rotator cuff tear treatment pro-
tocol and the total number of included studies, the Bayesian
network meta-analyses with hierarchical random-effects
(pooled estimate assumption) were used (8). As the prior
distributions, we considered the normal distributions for the
outcome of the reference treatment and the effect size of the
other treatments for the reference treatment. Also we used
the normal and inverse gamma distributions for the mean and
variance of the effect size, which are the hyper parameters,
respectively. For tendon integrity, we used the proportion of
integrity of tendon or re-tear. We used the data analyzed in the
allocated group according to the intention-to-treat principle
bypassing the follow-up loss.

For functional improvement and pain, the changes in mean
value between baseline and 1 year after treatment with 95 per-
cent credible interval (CrI) were analyzed as a point estimate
and the corresponding measures of uncertainty. When mean
changes were not reported, we calculated the mean changes
by using reported parameters (mean and standard deviation re-
ported at baseline and after treatment) and we determine statis-
tical significance with a 95 percent CrI as in a previous study
(8). We confirmed the heterogeneity based on the median of
the posterior variance between studies. Network meta-analysis
is justifiable assuming consistency between different sources
of evidence. We confirmed network consistency using incon-
sistency factor because there was closed loop among the treat-
ments modalities. The inconsistency factor method is used to
calculate posterior probability, where the variance of the in-
consistency factor is greater than the inter-study variance. A
greater probability indicates greater susceptibility to inconsis-
tency. We also calculated the probability ranking to determine
the best competing intervention and the surface under the cu-
mulative ranking curve (SUCRA) to determine the numerical
summary of the rank distribution. SUCRA ranges from 0 to 1,
where 1 indicates best treatment with no uncertainty and 0 in-
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dicates worst treatment with no uncertainty (6;9). We present
network geometry to clarify structure of the individual arti-
cles in the network meta-analysis. Circles (nodes) in the fig-
ure represent the individual treatments; the size of the nodes
corresponds to the number of subjects receiving the treatment;
all the lines represent direct comparisons; and the thickness
of the lines represents the number of clinical trials. In addi-
tion, we present contribution plots to identify the most influen-
tial comparisons for each network estimate and for the entire
network. The columns in the plot inform the observed direct
comparison using weighted squares along with the respective
percentage; the rows represent all possible pairwise compar-
ison corresponds to the mixed evidence or indirect evidence
alone.

We used WinBUGS (version 1.4, MRC Biostatistics Unit,
Cambridge, UK) and R version 3.1.3 with “R2WinBUGS”
package for linked R, WinBUGS and STATA for contribution
plot (10). This study was approved by the IRB of the NECA
(NECAIRB14-021-2) and Seoul National University Bundang
Hospital (B-1403/244-117).

RESULTS

Study Characteristics
The literature search revealed 4,864 articles, of which 4,822
studies were excluded (Supplementary Figure 1). Fifteen RCTs
enrolling 1,522 patients were finally included (Supplementary
Table 3) and Supplementary Table 4 summarizes the char-
acteristics of these studies. The mean patient age was over
50. Twelve of the included studies enrolled patients with the
supraspinatus tear and three studies did report any of the mus-
cle implicated. A total of six treatment methods were included
(Figure 1). Alternative treatments such as medication or injec-
tion (conservative treatment) were not included in this analy-
sis. Arthroscopic rotator cuff surgery was the most frequently
evaluated in twelve studies. In cases of physiotherapy and re-
habilitation after surgery, great variation was seen in starting
time, education tool, and setting. Six among the fifteen studies
included had loss of participants at follow-up, and four studies
included patients who did not receive an allocated intervention.
In this study, there are 10 inconsistency degree of freedom (11).

Risk of publication bias is summarized in Supplementary
Figure 2. Twenty-five percent of the studies did not report the
methods for random sequence generation and due to loss to
follow-up, 43.8 percent of the articles assessed incomplete out-
come data and had “high” RoB. Regarding selective reporting
bias, 31.3 percent of articles did not report the list of primary
or secondary end points. For other bias, statistical adjustment
for other biases was not reported in over 31.3 percent of the
included articles, which reported baseline characteristic differ-
ences as statistically significant between treatment and control
groups.
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Figure 1. Network of treatment comparisons for (A) shoulder functional improvement and (B) pain.

Network Meta-Analysis of Functional Improvement
Eleven studies among fifteen studies reporting functional im-
provement used constant scores, whereas one study used ASES,
one used OSS, one used DASH, and one used UCLA (Table 1;
Figure 1). Regarding UCLA score and DASH score, we used
the delta method to convert to 100 score scale to standardize
with Constant or ASES (12).

Regarding functional improvement, closed loops were for-
mulated with arthroscopic rotator cuff repair with physiother-
apy, the acromioplasty with physiotherapy, physiotherapy only,
and with arthroscopic rotator cuff repair with physiotherapy,
open surgery with physiotherapy, and physical therapy only;
open loops with arthroscopic rotator cuff surgery with phys-
iotherapy were formulated between with arthroscopic rotator
cuff surgery PRP with physiotherapy and mini-open surgery
with physiotherapy (Figure 1).
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Table 1. Functional Improvement and Pain of Rotator Cuff Tear Treatment

Functional improvement Pain

Treatmenta Indicator T1 T2 T3 Indicator T1 T2 T3

No. Author T1 T2 T3 N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE

1 Randelli et al. (2011) 1 2 – Constant 22 33.5 2.0 22 34.3 1.4 – – – Not reported
2 Dezaly et al. (2011) 1 5 – Constant 68 31.8 1.2 59 25.3 0.9 – – – Not reported
3 Gumina et al.(2012) 1 2 – Constant 37 24.1 0.8 39 23.7 1.2 – – – Constant (sub) 37 5.4 0.3 39 5.5 0.2 – – –
4 Rodeo et al. (2012) 1 2 – ASES 22 41.7 1.2 19 35.1 2.1 – – – Not reported
5 van der Zwaal et al. (2013) 1 3 – Constant 47 45.0 1.8 48 42 2.2 – – – VAS 47 4.5 0.2 48 4.2 0.3 – – –
6 Ruiz-Moneo et al. 2013) 1 2 – UCLA 31 25.7 2.0 32 23.7 1.9 – – – Not reported
7 Kukkonen et al. (2014) 1 4 5 Constant 55 19.9 1.6 55 17.1 1.9 57 17.6 1.8 Constant (sub) 55 3.1 0.2 55 1.9 0.2 57 2.7 0.2
8 Moosmayer et al. (2014) 4 6 – Constant 51 31.9 2.7 52 42.4 1.9 – – – VAS 51 3.7 0.2 52 5.1 0.2 – – –
9 Malavolta et al. (2014) 1 2 – Constant 27 29.5 2.5 27 36.3 2.1 – – – VAS 27 5.3 0.4 27 5.6 0.3 – – –
10 Ilhanli et al., (2015) 1 2 – DASH 32 21.8 2.6 30 34.0 1.8 – – – VAS 32 5.1 0.3 30 4.4 0.3 – – –
11 Jo et al., (2015) 1 2 – Constant 37 23.7 1.6 37 21.0 1.5 – – – VAS 37 4.1 0.2 37 4.2 0.3 – – –
12 Pandey et al., (2016) 1 2 – Constant 52 58.3 1.2 50 62.6 0.7 – – – VAS 52 7.3 0.1 50 7.6 0.1 – – –
13 Zhang et al., (2016) 1 2 – Constant 30 38.7 1.2 32 41.4 1.4 – – – VAS 30 3.5 0.1 32 3.5 0.1 – – –
14 Liu et al., (2017) 1 3 – Constant 50 35.1 1.2 49 36.5 1.0 – – – VAS 50 5.3 0.1 49 5.4 0.1 – – –
15 Carr et al., (2017) 1 6 – OSS 129 20.0 1.4 131 24.3 1.2 – – – Not reported

a1: Arthroscopic surgery+ physiotherapy; 2: arthroscopic surgery+ PRP+ physiotherapy; 3: mini-open surgery+ physiotherapy; 4: physiotherapy; 5: acromioplasty+ physiotherapy; 6: open surgery+ physiother-
apy.PRP, platelet-rich plasma; VAS, visual analog scale.
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Table 2. Comparison of Outcomes between Rotator Cuff Tear Treatment of Random Effect
Bayesian Network Meta-analysis

95% Credible interval

Outcomes

Comparison
between
treatmentb

Mean
difference Lower Upper

Probability
>0

Functional 2-1 1.3 − 2.0 4.4 .8
improvement 3-1 − 0.3 − 6.9 6.5 .5

3-2 − 1.5 − 8.8 6.1 .3
4-1 − 4.1 − 11.7 4.0 .1
4-2 − 5.3 − 13.8 3.7 .1
4-3 − 3.8 − 13.7 7.4 .2
5-1 − 4.6 −11 1.9 .1
5-2 − 5.9 − 13.2 1.8 .0
5-3 − 4.4 − 13 4.4 .2
5-4 − 0.6 −11 9.5 .5
6-1 5.0 − 3.1 13.1 .9
6-2 3.7 − 4.6 12.7 .8
6-3 5.3 − 4.8 15.9 .9
6∗-4 9.1 0.9 17.4 1.0
6-5 9.7 − 0.3 20 1.0

Pain 2-1 0.1 − 0.2 0.3 .8
3-1 0.0 − 0.5 0.4 .5
3-2 − 0.1 − 0.6 0.4 .4
4-1∗ − 1.2 − 1.9 − 0.5 .0
4-2∗ − 1.3 − 2.0 − 0.6 .0
4-3∗ − 1.2 − 2.0 − 0.5 .0
5-1 − 0.4 − 1.0 0.2 .1
5-2 − 0.5 − 1.2 0.2 .1
5-3 − 0.4 − 1.2 0.4 .1
5-4 0.8 0.0 1.6 1.0
6-1 0.2 − 0.7 1.1 .7
6-2 0.1 − 0.8 1.1 .6
6-3 0.2 − 0.8 1.2 .7
6-4∗ 1.4 0.7 2.1 1.0
6-5 0.6 − 0.4 1.6 .9

a1: Arthroscopic surgery + physiotherapy; 2: arthroscopic surgery + PRP + physio-
therapy; 3: mini-open surgery+ physiotherapy; 4: physiotherapy; 5: acromioplasty+
physiotherapy; 6: open surgery+ physiotherapy.
∗ Statistically significant

Patients who received physiotherapy after open surgery
showed statistically significant functional improvements com-
pared with patients who received physiotherapy only (mean
differences, 9.1 [CrI, 0.9–17.4]) (Table 2). There was no sig-
nificant difference in the functional improvement between
the other treatments (Table 2). The posterior probability of
the variance of inconsistency factor is greater than the vari-
ance between studies was 0.15, so there was no evidence for
inconsistency.

Regarding functional improvement, open surgery with
physiotherapy had an absolute advantage over the others with
the largest SUCRA value of 0.9 and ranking probability value
of 0.8 (Supplementary Table 5). The most informative direct
evidence in the network is Arthroscopic surgery with physio-
therapy versus open surgery with physiotherapy with an overall
contribution of 17.9 percent to the network estimates (Supple-
mentary Figure 2A).

Network Meta-Analysis of Pain
In terms of pain, ten studies were analyzed (Table 1; Figure 1).
Among these studies, two studies reported pain as a sub score
of the constant scores, and eight studies reported pain using the
visual analog scale (VAS) scale. To obtain a constant sub score,
we used the delta method to convert a score out of 10, to adjust
for the VAS scale. Among arthroscopic rotator cuff surgery,
acromioplasty, and physiotherapy alone, closed loop was for-
mulated and among other treatment methods, open loops were
formulated (Figure 1). In this analysis, open surgery with phys-
iotherapy, arthroscopic rotator cuff surgery with physiotherapy,
mini open with physiotherapy, PRP therapy with physiotherapy
showed decreases in pain 1 year after treatment compared with
physiotherapy alone (absolute value of mean difference 1.2 to
1.4; Table 2).

The posterior probabilities that the variance of inconsis-
tency factor is greater than the variance between studies were
0.19, so there was no evidence for inconsistency. The SUCRA
results for pain, open surgery with physiotherapy had an abso-
lute advantage over the others with a largest SUCRA value of
0.8 and ranking probability value 0.5 and followed by arthro-
scopic surgery with PRP therapy and physiotherapy with a SU-
CRA value of 0.8 and ranking probability value 0.2 (Supple-
mentary Table 5). The most informative direct evidence in the
network is arthroscopic surgery with physiotherapy vs. physio-
therapy alone with an overall contribution of 19.1 percent to the
network estimates (Supplementary Figure 2B).

Tendon Integrity as a Structural Outcome
The structural outcome was reported with respect to various
factors, including surgery integrity, portion of intact tendon,
portion of healing tendon, and measurement of tear using
MRI or sonographic evaluation (Table 3). Among three stud-
ies reporting statistically significant differences, two studies
compared arthroscopic surgery with platelet-leukocyte mem-
branes or plasma rich in growth factor and conventional arthro-
scopic surgery. Arthroscopic surgery with platelet-leukocyte
membranes or plasma rich in growth factor reported favorable
benefit.

DISCUSSION
The present study compared variable treatment for rotator
cuff tears using network meta-analysis to support the decision
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Table 3. Summary of Tendon Integrity

Tendon integritya

Treatment 1 Treatment 2
Author Outcome Diagnostic tool Time Grade n (/%) n (/%) p-Value

Randelli et al. (2011) Tendon integrity MRI Minimum 12 months Retear ARCS + PRP+ PT ARCS+ PT .4
9(40) 12(52)

Gumina et al. (2012) Repair integrity MRI 13 mean month

ARCS + PRP+ PT ARCS+ PT

.04

1 23(59) 13(35)
2 11(28) 11(30)
3 5(13) 10(27)
4, Retear 0 1(3)
5, Retear 0 2(5)

Rodeo et al. (2012) Portion of intact Ultrasound evaluation 12 weeks Intact ARCS + PRFM+ PT ARCS+ PT .198
24(66.7) 25(80.6)

van der Zwaal et al.
(2013) Structural integrity Ultrasound 12 months

ARCS + rehabilitation
+ PT

Mini-open surgery+
rehabilitation+ PT

.74Intact 39(83) 41(87)
Retear 8(17) 6(13)
Symptomatic retear 1/47(2.1%) 1/48(2.1)
and revision

Ruiz-Moneo et al. (2013) Tendon healing Arthro MRI 12 months

ARCS + PRGF+ PT ARCS+ PT

>.05Unhealing 13(40.6) 11(35.5)
Partial healing 11(34.4) 19(32.3)
Complete healing 25(78.1) 7(22.6)

Moosmayer et al. (2014) Structural

PT Repair+ PT
Sonographic 5 years ≥5mm tear increase 14(36.8)
Sonographic < 5mm tear increase 24(63.2) NR
MRI Full thickness re-tear 8/64(12.5)
MRI Partial thickness re-tear 7/64(10.9)

Malavolta et al. (2014)

Tendon characteristics
(Sugaya)

MRI 12 months

ARCS + PRP+ PT ARCS+ PT

.256

1 8(29.6) 3(11.1)
2 17(63.0) 19(70.4)
3 2(7.4) 4(14.8)
4 0 0

Retear 5 0 1(3.7)
Retear (partial or
complete)

5(18.5) 2(7.4) .42
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Tendon integritya

Treatment 1 Treatment 2
Author Outcome Diagnostic tool Time Grade n (/%) n (/%) p-Value

Jo et al. (2015)
Sugaya Classification
type Clinical examination,

MRI
12 months

PRP+ PT PT

.163

1 5(15.2) 5(16.7)
2 19(57.6) 10(33.3)
3 8(24.2) 9(30.0)
4 1(3.0) 4(13.3)
5 0(0.0) 2(6.7)

Retears Retears 1(3.0) 6(20.0) .032

Pandey et al. (2016)
Rotator cuff healing

MRI 24 months

medium tear/ large tear ARCS + PRP+ PT ARCS + PT

NR

1 15(53.5)/11(45.8) 13(43.3)/7(35)
2 8(28.5)/7(29.1) 7(23.3)/4(20)
3 4(14.3)/5(20.8) 6(20)/3(15)
4 1(3.5)/1(4.1) 3(10)/4(20)
5 0(0)/0(0) 1(3.3)/2(10)

Healed cuff, grades
1–3

50(96) 40(80)

Retear, grade 4 and 5 2(4) 10(20)

Zhang et al. (2016)

Retear

MRI 12 months

ARCS+ PT ARCS + PRP+ PT

NR

NR 9(30) 4(14)
1 0 0

Repair integrity

2 2 1
3 4 2
4 3 1
5 0 0

Liu et al. (2017) Ultrasonogram 12 months
ARCS+PT Mini-open surgery+PT NR

Retear NR 5(10) 4(8.2)
Adhesive capsulitis NR 6(12.0) 8(16.3) NR

Carr et al. (2017)

MRI or high definition

12 months

ARCS Open surgery

.256
NR 32(46.4) 32(38.6)

Healed repair Ultrasound imaging NR 32(46.4) 47(56.6)
Inconclusive NR 1(1.4) 1(1.2)
Missing NR 4(5.8) 3(3.6)

aARCS, arthroscopic rotator cuff surgery; PT, physiotherapy; PRP, platelet-rich plasma; PRGF, plasma-rich in growth factor; PRFM, platelet-rich fibrin matrix.
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making of clinicians. There were no statistical differences
among the surgical treatment methods in terms of functional
improvement. For the comparison of surgical treatment and
conservative treatment, patients who have undergone open
surgery and physiotherapy showed significant functional im-
provement compared with patients who received physiother-
apy alone, with a mean difference of 9.1 points. In terms of
pain, both arthroscopic rotator cuff surgery combined phys-
iotherapy with or without PRP therapy, open surgery com-
bined with physiotherapy, and mini-open rotator cuff surgery
combined with physiotherapy showed better pain relief than
acromioplasty and physiotherapy alone, although the differ-
ences were small and might not be of clinical significance.
Regarding tendon integrity, arthroscopic surgery with the
platelet-leukocyte membrane or plasma rich in growth factor
was more beneficial compared with conventional arthroscopic
surgery, but was not consistent with functional outcomes and
pain.

Our major results indicated that none of the surgical treat-
ment modalities included in this study for rotator cuff tear
showed superiority of functional improvement one year after
treatment. Recent SR of surgical outcome of massive rotator
cuff tears, arthroscopic and open repair produced similar out-
comes even though open surgery is more invasive (13). How-
ever, open surgery combined with physiotherapy showed sig-
nificant functional improvement compared with physiotherapy
alone. Our result is similar to that of the previous SR (14). In
this SR, one study showed statistically significant differences in
a function that favored operative repair.

In general, the evidence was too limited to make conclu-
sions regarding comparative effectiveness (14). Surgical inter-
vention was not standardized and the authors concluded that the
statistical differences were small and not clinically important.
In addition, acromioplasty was applied widely but not standard-
ized according to the surgical technique. Our authors tried to
extract information regarding acromioplasty; it showed a het-
erogeneous performance in the included articles. Well-designed
research on effects of acromioplasty is required and we should
be careful about predicting its effect.

In this study, we applied intention-to-treat analysis of the
results to allow noncompliance and deviations from policy by
clinicians (15). There were noncompliance in one patient who
chose not to undergo surgery even though tendon surgery was
decided as the management strategy by his/her physician and
twelve patients who discontinued the suggested physiotherapy
after tendon surgery. Moosmayer et al. (16) reported a post
hoc as-treated analysis, no statistically significant difference
was noted in terms of functional improvement between the pa-
tients who were allocated rotator cuff repair primarily and those
who underwent repair crossover from physiotherapy. Kokkonen
et al. (17). reported that crossovers of four patients allocated to
physiotherapy and a patient allocated to acromioplasty under-
went rotator cuff surgery, did not affect the final outcomes. van

der Zwaal et al. (18) reported that three patient did not undergo
the allocated treatment strategy. The reasons of incomplete use
in the analysis of RCTs reported failure to start intervention,
noncompliance, false inclusions, and missing response (15). It
becomes difficult to design the study when a placebo cannot be
applied.

Comparison between surgical treatment and physiotherapy
alone for pain showed that physiotherapy alone reduced pain
less than surgical treatment did. Our result is similar to that
of Frederik et al., there were no significant differences be-
tween the conservative treatment group and surgery treatment
group in terms of functional outcome (19). However, for pain
control, the surgery group showed a significantly lower pain
level at the 12-month follow-up, with a mean difference of
1.0 (19). Although there was a statistically significant differ-
ence in pain, it is not clear whether it was related to clinical
effectiveness (20).

In addition, it is difficult to compare various conserva-
tive treatments including medication and injection because
of the lack of relevant RCTs and the heterogeneity of treat-
ment protocols, outcome evaluation scale and diagnostic imag-
ing methods. Further studies are needed to compare various
conservative and surgical treatments. Especially for older pa-
tients, surgical treatment could be limited based on the pa-
tient’s physical and social status (19). There seems to be
no definitive recommendations about surgical and conserva-
tive treatment, and, because of this, the American Academy
of Orthopaedic Surgeons created the guideline using the
RAND/UCLA Appropriateness Method and recommended that
symptom severity, tear size, and retraction, are identifiable fac-
tors that negatively affect outcome, and response of previous
treatment to determine the appropriate treatment should be
considered (21).

There were limitations to this study. First, the short-term
outcomes at one year reported in the analysis still offers only
limited evidence for the relative superiority of these treatments.
Second, surgical and conservative treatment for rotator cuff
tears do not have a standardized treatment protocol, which
may hamper the comparability of therapies; hence, further re-
search is required to develop protocols for conservative treat-
ment in the future. Third, we only compared physiotherapy
alone with surgical treatments. Although we used a network
of meta-analyses to compare a variety of treatments for rotator
cuff tears, most previous studies were observational in nature.
As such, comprehensive comparisons between rotator cuff tear
treatments cannot be performed at present. Thus, large head-to-
head trials including different types of conservative treatment
should provide definitive evidence for treatment efficacy in the
future.

In conclusion, some surgical treatments were associated
with significant improvement in function and pain, but evi-
dence regarding their comparative effectiveness is still lacking.
To create a basis for safe and effective treatment decisions in
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the future, high-quality RCTs and economic evaluation of treat-
ment methods need to be conducted.
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