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Abstract: Background: Platelet-rich plasma (PRP) is used as an innovative clinical therapy, especially for arthroscop-
ic rotator cuff repair. The current literature about PRP for arthroscopic repair rotator cuff tears provides ample but 
inconsistent data. The purpose of our meta-analysis was to appraise the efficacy and clinical outcomes of PRP 
use in patients which undergoing arthroscopic rotator cuff repair. Material and method: We carefully searched the 
Cochrane Library, PubMed, Web of Science, Google Scholar and EMBASE major medical databases for all possible 
randomized controlled trials which comparing clinical outcomes of arthroscopic rotator cuff repair with or without 
PRP. Two reviewers selected all studies for inclusion, then assessed methodologic quality of all articles, finally ex-
tracted data. Data included outcome scores and re-tears diagnosed with imaging studies. Dichotomous variables 
were all presented as risk ratios (RRs) with their 95% confidence intervals (CIs), also continuous data were all mea-
sured as mean differences with their 95% CIs too. Results: Fifteen randomized controlled trials about PRR use in 
arthroscopic rotator cuff repair were included in our study, with the patient number ranging from 28 to 88. For all 
included studies overall methodological quality was high enough. Random-effects analysis showed that the differ-
ences were not significant between the PRP and Placebogroups in final re-tear rate (RR, 0.65; 95% CI, 0.40 to 1.06; 
P=0.08), Constant Scale (WMD, 2.49, 95% CI, -1.58 to 6.57; P=0.23), and University of California at Los Angeles 
(UCLA) score (WMD, 0.92; 95% CI, -1.29 to 3.13; P=0.41). Conclusions: Our study does not support the use of PRP 
in arthroscopic repair of full thickness rotator cuff tear, because the re-tear rates and clinical efficacy weresimilar 
when compared with that of no use PRP. Level of Evidence: Level II, meta-analysis of Level I and Level II studies.
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Introduction

It is currently estimated that roughly 250,000 
rotator cuff repairs are performed every year in 
the United States alone [1]. Rotator cuff tears 
have an adverse effect on daily activities in per-
sonal disability and functional restriction. 
Arthroscopic rotator cuff tear repair surgery are 
increasing in frequency with improvements in 
instrumentation and surgeon preference [2]. 
Although arthroscopic repair for the rotator cuff 
typically provides satisfactory results [3-5], 
after large or massive rotator cuff tears repaired 
arthroscopically, there is still a significant fail-
ure-to-heal rate [6]. In spite of the technological 
changes, the focus of this period has been the 
biomechanical principles and the optimization 

of the maintenance strength. Although improv-
ing biomechanics may modestly improve heal-
ing progress, it seems that biological augmen-
tation of the rotator cuff healing process needs 
to be investigated to further reduce the failure 
rates by improving the tendon-to-bone integra-
tion [7]. 

In the last few years, platelet rich plasma (PRP) 
has been widely used as a biological solution to 
improve the healing of the rotator cuff tendon.
PRP, the most simple autologous blood platelet 
concentrate, can be obtained by applying direct 
injection or physical application of PRP matrix 
scaffold for tissue repair [8-10]. Although differ-
ent commercially available products have dif-
ferences, the main growth factor in PRP includ-
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ing transforming growth factor beta 1, platelet 
derived growth factor and vascular endothelial 
growth factor, hepatocyte growth factor and 
insulin-like growth factor 1. These autologous 
growth factors may play an important role in 
tendon tissue regeneration by increasing the 
proliferation, collagen synthesis and angiogen-
esis of tendon cells [1, 10]. At present, there 
are a lot of basic science and animal data show 
that PRP has a positive effect on tendon colla-
gen deposition and angiogenesis [11-13].

Although the use of PRP to improve the healing 
of rotator cuff potential has a strong theoretical 
basis and interest, but the effectiveness of PRP 
on clinical is still continuing debate. Clinical tri-
als regarding the use of PRP in arthroscopic 
rotator cuff repair have shown mixed outcomes 
[14-25]. Randomized controlled trials are com-
mon considered to be the most reliable form of 
all scientific evidence in the hierarchy of evi-
dence because randomized controlled trials 
reduce the spurious inferences of causality  
and bias. Our objective of this meta-analysis 
was to identify and finally summarize all avail-
able evidence to determine the clinical efficacy 
of arthroscopic rotator cuff repair surgery in 
patients with confirmed rotator cuff tears that 
were concomitantly treated along with PRP 
products.

Materials and methods

Search strategy and criteria

Two investigators (J.S. and X.B.C.) independent-
ly and separately searched the Cochrane Li- 
brary, NCBI PubMed, Web of Science, Google 
Scholar and EMBASE major medical data- 
bases to retrieve all relevant studies published 
before February 1, 2016. Our search strategy 
was common based on combinations of me- 
dical subject headings (MeSH) and the key-
words “rotator cuff tear”, “rotator cuff”, “PRP”, 
“PRFM”, “platelet rich fibril matrix”, “platelet-
rich fibrin”, and “platelet-rich plasma”. No res- 
trictions to specific languages or years of publi-
cation were imposed. The “related articles” 
function for all included studies was also used 
to broaden our search. Two investigators (P.C.L 
and Z.Y.) manually examined the entire refer-
ence lists of these selected studies to identify 
all possible relevant studies that were not dis-
covered during our previous overall database 
searches. The corresponding authors may be 

contacted only when any necessary additional 
information of the studies was needed.

Inclusion criteria

1. Prospective studies of Level evidence for I or 
II; 2. Arthroscopic rotator cuff repair; 3. Studies 
comparing clinical outcomes with and without 
PRP application; 4. Longer than 1-month mini-
mum follow-up time; 5. Follow-up examination 
outcomes presenting at least one of the follow-
ing measurements: Operative time, Constant 
score, UCLA scale, SER (Kg), ASES score, DASH 
score, SST scale, VAS scale, CSA (cross-sec-
tional area), SPADI scale, L’Insalata score, MRI 
rating, Vascularity score, OSS score, Manual 
muscle testing ratio, EQ-5D score, WORC score, 
SF-12 Short Form scale (MCS and PCS), Rotator 
cuff re-tear rate, complications rate, satisfac-
tion rate, complete healing rate, tendon integ-
rity, intact repair rate and radiographic (MRI, 
MRA and/or US) follow-up of repaired rotator 
cuff.

Exclusion criteria

1. Retrospective study; 2. Level III or IV evi-
dence studies; 3. Less than 1-month minimum 
follow-up time; 4. Studies only reporting clinical 
outcomes with PRP application; 5. Studies 
included patients with open or mini-open pro-
cedures; 6. Studies involving patients with par-
tial thickness rotator cuff tears

Data extraction

Two readers (J.S. and X.B.C.) reviewed titles and 
abstracts using the above mentioned selection 
criteria. Two readers also independently per-
formed the data extraction of all possible vari-
ables and outcomes for our interest measure-
ments and the assessment of methodological 
quality. Any disagreement was resolved by dis-
cussion and consensus in two readers. The 
methodological quality scores of all trials were 
also assessed by using the Cochrane Handbook 
for Systematic Reviews of Interventions 5.1.0.

Outcomes

All eligible studies were carefully reviewed for 
baseline data, intervention methods and out-
come measures. Both subjective and objective 
clinical functional outcome measurements 
were fully used to evaluate our final data. The 
following measures were carefully reviewed in 
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Table 1. Included studies on platelet-rich plasma clinical applications and their outcomes

First 
author Year Level of 

Evidence
Patients (n)
PRP; Control

Male (n)
PRP; Control

Mean age (y)
PRP; Control

Repair 
Type

Tears <3 cm (n)
PRP; Control

Tears >3 cm (n)
PRP; Control

Minimum 
Follow-up (mo) Imaging

Modality Outcome measures
Clinical Imaging

Márquez 2011 II 28 (14; 14) 8 (NR; NR) 65 (NR; NR) Single-row 0 28 (14; 14) 12 12 MRA Constant score,

Randelli 2011 I 45 (22; 23) 21 (8; 13) (61.6; 59.5) Single-row 29 (14; 15) 16 (8; 8) 12 12 MRI, MRA, US Constant score, UCLA,SST, tendon integrity

Castricini 2011 I 88 (43; 45) 40 (17; 23) (55.2; 55.2) Double-row 88 (43; 45) 0 16 16 MRI Constant score, tendon integrity

Rodeo 2012 II 67 (35; 32) 44 (23; 21) (58.9; 57.2) Double-row 59 (30; 29) 20 (10; 10) 12 3 US ASES, L’Insalata,

Gumina 2012 I 76 (39; 37) 41 (20; 21) 61(60; 63) Single-row 0 76 (39; 37) 12 12 MRI Constant score, SST,

Weber 2013 I 59 (29; 30) 36 (20; 16) (59.7; 64.5) Single-row 56 (28; 28) 3 (1; 2) 12 12 MRI UCLA, ASES, tendon integrity

Ruiz-Moneo 2013 I 63 (32; 31) 25 (14; 11) (56; 55) Double-row 36 (18; 18) 27 (14; 13) 12 12 MRA UCLA,

Jo 2013 I 47 (24; 23) 24 (10; 14) (64.2; 61.9) Double-row 0 47 (24; 23) 12 9 MRI, CTA Constant scale, UCLA,SST, ASES, tendon integrity

Antuna 2013 I 28 (14; 14) 6 (3; 3) 65 (NR; NR) Single-row 0 28 (14; 14) 12 12 MRA Constant scale, DASH, VAS

Werthel 2014 II 65 (33; 32) 32 (18; 14) 60 (56; 63) Double-row 65 (33; 32) 0 12 12 MRI Constant scale, SST, tendon integrity

Malavolta 2014 I 54 (27; 27) 17 (8; 9) (55.3; 54.1) Single-row 54 (27; 27) 0 12 12 MRI Constant scale, UCLA, tendon integrity

Zumstein 2014 I 20 (10; 10) 10 (6; 4) (63.6; 64.3) Double-row 20 (10; 10) 0 3 3 US Constant scale, SST, VAS

Hak 2015 II 25 (12; 13) 15 (9; 6) (55; 55) Single-row 25 (12; 13) 0 1.4 1.4 NR VAS, DASH, EQ-5D, WORC

Wang 2015 I 60 (30; 30) 28 (11; 17) (59.8; 58.4) Double-row 60 (30; 30) 0 3.7 3.7 MRI VAS, Quick DASH, OSS, SF-12

Jo 2015 I 74 (37; 37) 17 (8; 9) (60.08; 60.92) Double-row 0 74 (37; 37) 12 9 MRI Constant scale, ROM, VAS, CSA
ASES, American Shoulder and Elbow Surgeons; PRP, platelet-rich plasma; SST, Simple Shoulder Test; DASH, Disabilities of the Arm, Shoulder, and Hand; UCLA, University of California Los Angeles. VAS, visual analog scale; ROM, range of motion; 
CTA, computed tomographic arthrography; MRA, magnetic resonance arthrography; MRI, magnetic resonance imaging; NR, not reported; US, ultrasonography. EQ-5D, EuroQol-5 Dimensions; WORC, Western Ontario Rotator Cuff Index, Quick 
DASH, Quick Disability of the Arm, Shoulder and Hand; OSS, Oxford Shoulder Score; SF-12, Short Form-12. CSA, cross-sectional area.
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all studies: Operative time, Constant score, 
UCLA scale, SER (Kg), ASES score, DASH score, 
SST scale, VAS scale, CSA (cross-sectional 
area), SPADI scale, L’Insalata score, MRI rating, 
Vascularity score, OSS score, Manual muscle 
testing ratio, EQ-5D score, WORC score, SF-12 
Short Form scale (MCS and PCS), Rotator cuff 
re-tear rate, complications rate, satisfaction 
rate, complete healing rate, tendon integrity, 

intact repair rate and radiographic (MRI, MRA 
and/or US) follow-up times of repaired rotator 
cuffs. If the studies have reported several dif-
ferent functional outcome results at the differ-
ent follow-up visit times, the results after differ-
ent follow-up visits were used for the study. 
Appropriate recommendations for the use of 
PRP after arthroscopic rotator cuff tears repair 
were made according to the pooled measure-
ments of the highest level evidence.

Statistical analysis

The statistical analysis was commonly perfor- 
med completely in Review Manager (RevMan) 
[Computer program], version 5.3.5 Copenhagen: 
The Nordic Cochrane Centre, The Cochrane 
Collaboration, 2014. The relative risks (RRs)  
for the dichotomous variables were measured 
using 95% confidence intervals (CIs). Also the 
weighted mean difference (WMD) was mea-
sured using 95% CIs for all continuous vari-
ables. P values<0.05 were common consider- 
ed statistically significant, then the 95% confi-
dence intervals (CIs) were also reported. Sta- 
tistical heterogeneity between all studies was 
evaluated using the Q-statistic and quantified 
using the I2 statistic. Fixed-effects models and 
random-effects models were commonly used 
to obtain final summary RRs or WMDs. If the 
statistic value of Q or I2 was significant, then 
the random-effects model was used. Otherwise, 
the fixed-effects model was used. Funnel plots 
and Egger’s test for meta-analysis (with P<0.05 
considered statistically significant) were creat-
ed to visually evaluate for the presence of pub-
lication bias. The sensitivity analysis was also 
conducted by software, each randomized con-
trolled trials (RCTs) were excluded respectively 
to determine the stability of all combined RRs 
or WMDs.

Results 

Literature search

An initial 1,122 articles were identified. After 
1,017 duplicates and unrelated articles were 
excluded, 105 articles were assessed for de- 
tailed evaluation. A careful abstract review of 
all titles excluded 90 articles that did not per-
tain to the topic of interest, which left 15 stud-
ies for further full article review. Therefore, 15 
studies met our selection criteria and were 
completely suitable for our meta-analysis [14, 

Figure 1. Risk of bias summary: Review authors’ 
judgments of each risk of bias item for each included 
study.
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16-29]. All studies were prospective random-
ized control trials. A total of 799 patients (401 
With PRP and 398 Without PRP) were enrolled 
in our meta-analysis. The key characteristics of 
all included studies were summarized in Table 
1. All studies involved the patients with full 
thickness rotator cuff tearsand arthroscopic 
rotator cuff repair were followed-up for at least 
1 months. Fifteen level I or II RCT studies from 
2011 to 2015 that compared PRP with placebo 
for the treatment of arthroscopic rotator cuff 
repair prospectively and randomly were identi-
fied [14, 16-29]. There was complete agree-
ment (100%) between the two independent 
reviewers for the entire final data extraction. 
Figure 1 summarizes the methodological quali-
ty of all included studies. All studies were RCTs, 
along with a high level for methodological qual-
ity. Therefore, the methodological bias for this 
study was very low.

Main analysis

Table 2 summarizes all clinical outcomes of 
this meta-analysis. No significant differences 
were found between PRP group and Placebo 
group forfinal efficacy and clinical outcomes 
when all of the patients were pooled into the 
meta-analysis: operative time (minutes) (WMD, 
21.85, 95% CI, -3.53 to 47.23; P=0.09), con-
stant scale (24 months) (WMD, 2.49, 95% CI, 
-1.58 to 6.57; P=0.23), UCLA score (24 months) 
(WMD, 0.92, 95% CI, -1.29 to 3.13; P=0.41), 
SER (Kg) (24 months) (WMD, 0.30, 95% CI, 
-0.94 to 1.54; P=0.63), ASES score (12 months) 
(WMD, 0.05, 95% CI, -4.46 to 4.57; P=0.98), 
DASH score (12 months) (WMD, -3.61, 95% CI, 
-10.81 to 3.59; P=0.33), SST score (24 months) 
(WMD, 0.40, 95% CI, -0.28 to 1.08; P=0.25), 
VAS scale (24 months) (WMD, -0.19, 95% CI, 
-1.30 to 0.92; P=0.74), CSA (cross-sectional 
area) (12 months) (WMD, 44.86, 95% CI, -5.22 
to 94.94; P=0.08), SPADI scale (12 months) 
(WMD, -3.22, 95% CI, -7.89 to 1.46; P=0.18), 
L’Insalata score (12 months) (WMD, -3.72, 95% 
CI, -8.65 to 1.21; P=0.14), MRI rating (16 
weeks) (WMD, -0.30, 95% CI, -0.91 to 0.31; 
P=0.34), OSS score (16 weeks) (WMD, -2.20, 
95% CI, -5.36 to 0.96; P=0.17), Manual muscle 
testing ratio (12 months) (WMD, 0.01, 95% CI, 
-0.24 to 0.26; P=0.94), EQ-5D score (6 weeks) 
(WMD, 0.05, 95% CI, -0.10 to 0.21; P=0.52), 
WORC score (6 weeks) (WMD, 0.00, 95% CI, 
-15.45 to 15.45; P=1.00), SF-12 Short Form 
(MCS) (16 weeks) (WMD, -1.36, 95% CI, -6.17 to 

3.45; P=0.58) and SF-12 Short Form (PCS) (16 
weeks) (WMD, -1.30, 95% CI, -5.03 to 2.43; 
P=0.49). 

There was no significant difference observed  
in post-operative complications between PRP 
group and Placebo group, including general 
complications (RR, 1.35, 95% CI, 0.36 to 5.14; 
P=0.66). The fixed-effects model was used 
because no significant heterogeneity in post-
operative complications was observed between 
the studies.

The RR of Small and medium rotator cuff re-
tear rate was 66% lower in PRP group com-
pared to Placebo group (RR, 0.34, 95% CI, 0.12 
to 0.94; P=0.04). The RR of Large and massive 
rotator cuff re-tear rate was not significant, and 
so was the overall rotator cuff re-tear rate. No 
significant difference was observed for satis-
faction rate (RR, 1.09, 95% CI, 0.99 to 1.21; 
P=0.09) and complete healing rate (RR, 1.40, 
95% CI, 0.96 to 2.04; P=0.08). 

No significant difference was finally observed 
between PRP group and Placebo group for 
repair integrity or intact repair rate when all of 
the patients were pooled into our meta-analy-
sis. If any significant heterogeneity was ob- 
served, the random-effects model was used 
because no significant clinical heterogeneity 
was observed between include RCT studies.

There were also no significant differences for 
most final outcome measures in PRP group.

Publication bias

Funnel plots and Egger’s test P value demon-
strated no significant evidence of publication 
bias.

Discussion

This meta-analysis included Level I and II stud-
ies focus on final efficacy of PRP use for 
arthroscopic rotator cuff repairs. A lower re-
tear rate was found in patients using PRP 
among small and medium-sized tears com-
pared with placebo at final follow-up postopera-
tively, although there was no significant differ-
ence in clinical outcomes. The main findings of 
our study were that PRP does not increase the 
tend on healing rate or improve the shoulder 
function scores in arthroscopic full-thickness 
rotator cuff repair.
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Table 2. Meta-analysis of the outcomes of interest
Outcomes of 
interest 

Follow-up
time

Number 
of studies

Participants 
(n)

Overall effect Heterogeneity
Statistical method Effect estimate P-value I2 % P-value

Constant Scale Pre-op 8 482 MD (Fixed, 95% CI) 2.87 [1.55, 4.20] <0.0001 40 0.11

3 mo 3 173 MD (Fixed, 95% CI) 4.13 [0.14, 8.12] 0.04 30 0.24

6 mo 3 173 MD (Fixed, 95% CI) 3.23 [-0.89, 7.35] 0.12 0 0.61

12 mo 7 390 MD (Fixed, 95% CI) 2.82 [1.09, 4.56] 0.001 25 0.24

16 mo 1 88 MD (Fixed, 95% CI) 0.00 [-3.22, 3.22] 1.00 NA NA

24 mo 2 99 MD (Fixed, 95% CI) 2.49 [-1.58, 6.57] 0.23 0 0.37

UCLA Pre-op 5 284 MD (Fixed, 95% CI) 0.43 [-0.67, 1.52] 0.44 20 0.29

3 mo 3 173 MD (Fixed, 95% CI) 2.41 [0.85, 3.97] 0.002 0 0.90 

6 mo 3 173 MD (Fixed, 95% CI) 1.40 [-0.21, 3.01] 0.09 0 0.98

12 mo 6 343 MD (Random, 95% CI) 0.70 [-0.68, 2.07] 0.32 47 0.09

24 mo 2 99 MD (Random, 95% CI) 0.92 [-1.29, 3.13] 0.41 58 0.12

SER (Kg) Pre-op 2 93 MD (Fixed, 95% CI) -0.22 [-0.99, 0.55] 0.57 0 0.65

3 mo 1 45 MD (Fixed, 95% CI) 0.90 [0.05, 1.75] 0.04 NA NA

6 mo 1 45 MD (Fixed, 95% CI) 0.60 [-0.43, 1.63] 0.25 NA NA

12 mo 2 93 MD (Fixed, 95% CI) 0.01 [-0.71, 0.72] 0.99 0 0.38

24 mo 1 45 MD (Fixed, 95% CI) 0.30 [-0.94, 1.54] 0.63 NA NA

ASES Pre-op 3 188 MD (Fixed, 95% CI) 2.12 [-3.60, 7.84] 0.47 42 0.18

6 wk 1 58 MD (Fixed, 95% CI) -6.82 [-15.57, 1.93] 0.13 NA NA

3 mo 2 129 MD (Fixed, 95% CI) -0.92 [-7.21, 5.36] 0.77 0 0.49

6 mo 1 74 MD (Fixed, 95% CI) 5.06 [-3.77, 13.89] 0.26 NA NA

12 mo 4 222 MD (Random, 95% CI) 0.05 [-4.46, 4.57] 0.98 54 0.09

DASH Pre-op 3 133 MD (Fixed, 95% CI) 5.98 [-0.63, 12.6] 0.08 0 0.96

2 wk 1 25 MD (Fixed, 95% CI) -10.30 [-26.9, 6.3] 0.22 NA NA

1 mo 1 25 MD (Fixed, 95% CI) 1.30 [-11.55, 14.15] 0.84 NA NA

6 wk 2 84 MD (Fixed, 95% CI) -1.55 [-9.06, 5.96] 0.69 0 0.70 

12 wk 1 60 MD (Fixed, 95% CI) -3.19 [-12.48, 6.1] 0.50 NA NA

16 wk 1 60 MD (Fixed, 95% CI) 5.35 [-1.72, 12.42] 0.14 NA NA

12 mo 1 48 MD (Fixed, 95% CI) -3.61 [-10.81, 3.59] 0.33 NA NA

SST Pre-op 5 312 MD (Fixed, 95% CI) 0.33 [-0.03, 0.70] 0.08 0 0.54

3 mo 2 119 MD (Random, 95% CI) 0.84 [-0.92, 2.60] 0.35 73 0.05

6 mo 2 119 MD (Fixed, 95% CI) 0.48 [-0.35, 1.31] 0.26 3 0.31

12 mo 5 308 MD (Fixed, 95% CI) 0.29 [-0.02, 0.60] 0.07 47 0.11

24 mo 1 45 MD (Fixed, 95% CI) 0.40 [-0.28, 1.08] 0.25 NA NA

VAS Pre-op 6 305 MD (Random 95% CI) -0.00 [-0.81, 0.81] 0.99 63 0.02

1 dy 1 51 MD (Fixed, 95% CI) -0.29 [-1.81, 1.23] 0.71 NA NA

3 dy 1 45 MD (Fixed, 95% CI) -2.30 [-4.06, -0.54] 0.01 NA NA

1 wk 2 96 MD (Fixed, 95% CI) -1.12 [-2.21, -0.03] 0.04 43 0.19

2 wk 2 70 MD (Fixed, 95% CI) -0.97 [-2.20, 0.26] 0.12 49 0.16

1 mo 5 243 MD (Random, 95% CI) -0.08 [-1.07, 0.91] 0.87 76 0.002

3 mo 4 212 MD (Fixed, 95% CI) 0.15 [-0.44, 0.74] 0.61 0 0.88

6 mo 3 188 MD (Fixed, 95% CI) 0.01 [-0.54, 0.56] 0.96 0 0.46

12 mo 2 128 MD (Fixed, 95% CI) -0.49 [-1.06, 0.08] 0.09 0 0.71

24 mo 1 54 MD (Fixed, 95% CI) -0.19 [-1.30, 0.92] 0.74 NA NA

CSA (cross-sectional area) Pre-op 2 93 MD (Fixed, 95% CI) 13.46 [-32.91, 59.84] 0.57 0 0.69

1 dy 2 93 MD (Fixed, 95% CI) 1.64 [-44.35, 47.64] 0.94 0 0.73

12 mo 2 93 MD (Fixed, 95% CI) 44.86 [-5.22, 94.94] 0.08 0 0.69

SPADI Pre-op 2 122 MD (Random, 95% CI) -0.88 [-20.04, 18.27] 0.93 79 0.03

3 mo 1 74 MD (Fixed, 95% CI) 1.04 [-8.15, 10.23] 0.82 NA NA

6 mo 1 74 MD (Fixed, 95% CI) -6.38 [-15.38, 2.62] 0.16 NA NA

12 mo 2 122 MD (Fixed, 95% CI) -3.22 [-7.89, 1.46] 0.18 0 0.78

L’Insalata Pre-op 1 60 MD (Fixed, 95% CI) -0.02 [-6.99, 6.95] 1.00 NA NA

6 wk 1 52 MD (Fixed, 95% CI) -6.75 [-14.19, 0.69] 0.08 NA NA

3 mo 1 52 MD (Fixed, 95% CI) -0.69 [-8.28, 6.90] 0.86 NA NA

12 mo 1 34 MD (Fixed, 95% CI) -3.72 [-8.65, 1.21] 0.14 NA NA
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MRI rating 16 wk 1 40 MD (Fixed, 95% CI) -0.30 [-0.91, 0.31] 0.34 NA NA

Vascularity score

    Total 6 wk 1 20 MD (Fixed, 95% CI) 4.00 [0.89, 7.11] 0.01 NA NA

3 mo 1 20 MD (Fixed, 95% CI) 2.60 [0.27, 4.93] 0.03 NA NA

    Lateral 6 wk 1 20 MD (Fixed, 95% CI) 2.00 [0.62, 3.38] 0.004 NA NA

3 mo 1 20 MD (Fixed, 95% CI) 0.80 [-0.78, 2.38] 0.32 NA NA

    Intermediate 6 wk 1 20 MD (Fixed, 95% CI) 1.80 [0.16, 3.44] 0.03 NA NA

3 mo 1 20 MD (Fixed, 95% CI) 0.80 [0.05, 1.55] 0.04 NA NA

    Medial 6 wk 1 20 MD (Fixed, 95% CI) 0.30 [-1.28, 1.88] 0.71 NA NA

3 mo 1 20 MD (Fixed, 95% CI) 1.10 [-0.04, 2.24] 0.06 NA NA

    OSS Pre-op 1 60 MD (Fixed, 95% CI) -3.05 [-6.77, 0.67] 0.11 NA NA

6 wk 1 60 MD (Fixed, 95% CI) 2.09 [-2.08, 6.26] 0.33 NA NA

12 wk 1 60 MD (Fixed, 95% CI) 0.85 [-3.19, 4.89] 0.68 NA NA

16 wk 1 60 MD (Fixed, 95% CI) -2.20 [-5.36, 0.96] 0.17 NA NA

    Manual muscle testing ratio Pre-op 1 56 MD (Fixed, 95% CI) 0.05 [-0.16, 0.26] 0.64 NA NA

3 mo 1 61 MD (Fixed, 95% CI) 0.10 [-0.02, 0.22] 0.10 NA NA

12 mo 1 40 MD (Fixed, 95% CI) 0.01 [-0.24, 0.26] 0.94 NA NA

    EQ-5D Score Pre-op 1 25 MD (Fixed, 95% CI) -0.06 [-0.23, 0.11] 0.50 NA NA

2 wk 1 25 MD (Fixed, 95% CI) 0.00 [-0.19, 0.19] 1.00 NA NA

4 wk 1 25 MD (Fixed, 95% CI) 0.06 [-0.09, 0.20] 0.45 NA NA

6 wk 1 24 MD (Fixed, 95% CI) 0.05 [-0.10, 0.21] 0.52 NA NA

    WORC Pre-op 1 25 MD (Fixed, 95% CI) -11.20 [-23.47, 1.07] 0.07 NA NA

2 wk 1 25 MD (Fixed, 95% CI) -4.90 [-16.59, 6.79] 0.41 NA NA

4 wk 1 25 MD (Fixed, 95% CI) -9.40 [-23.04, 4.24] 0.18 NA NA

6 wk 1 24 MD (Fixed, 95% CI) 0.00 [-15.45, 15.45] 1.00 NA NA

SF-12 Short Form

    MCS Pre-op 1 60 MD (Fixed, 95% CI) 1.69 [-4.59, 7.97] 0.60 NA NA

6 wk 1 60 MD (Fixed, 95% CI) 0.18 [-6.55, 6.91] 0.96 NA NA

12 wk 1 60 MD (Fixed, 95% CI) -0.72 [-6.41, 4.97] 0.80 NA NA

16 wk 1 60 MD (Fixed, 95% CI) -1.36 [-6.17, 3.45] 0.58 NA NA

    PCS Pre-op 1 60 MD (Fixed, 95% CI) -2.75 [-6.90, 1.40] 0.19 NA NA

6 wk 1 60 MD (Fixed, 95% CI) 1.33 [-2.02,4. 68] 0.44 NA NA

12 wk 1 60 MD (Fixed, 95% CI) -0.35 [-3.89, 3.19] 0.85 NA NA

16 wk 1 60 MD (Fixed, 95% CI) -1.30 [-5.03, 2.43] 0.49 NA NA

    Operative time (min) Op 2 79 MD (Random, 95% CI) 21.85 [-3.53, 47.23] 0.09 85 0.009

    Rotator cuff retear rate Final 11 597 RR (Random, 95% CI) 0.65 [0.40, 1.06] 0.08 41 0.08

    Small- and medium Final 4 267 RR (Fixed, 95% CI) 0.34 [0.12, 0.94] 0.04 0 0.96 

    Large- and massive Final 5 233 RR (Random, 95% CI) 0.41 [0.12, 1.40] 0.16 73 0.01

    Complications Final 9 408 RR (Fixed, 95% CI) 1.35 [0.36, 5.14] 0.66 0 0.49

    Satisfaction rate Final 7 353 RR (Fixed, 95% CI) 1.09 [0.99, 1.21] 0.09 0 0.46

    Complete healing rate Final 5 257 RR (Fixed, 95% CI) 1.40 [0.96, 2.04] 0.08 0 0.79

Repair integrity

    Intact 6 wk 1 70 RR (Fixed, 95% CI) 0.99 [0.80, 1.22] 0.91 NA NA

3 mo 4 201 RR (Fixed, 95% CI) 1.08 [0.91, 1.28] 0.39 48 0.12

6 mo 1 54 RR (Fixed, 95% CI) 1.14 [0.92, 1.40] 0.23 NA NA

12 mo 3 145 RR (Fixed, 95% CI) 1.21 [0.97, 1.52] 0.09 0 0.43

    Contrast leak 3 mo 2 80 RR (Fixed, 95% CI) 0.90 [0.41, 1.98] 0.79 0 0.66

12 mo 2 91 RR (Fixed, 95% CI) 0.69 [0.33, 1.48] 0.34 0 0.44

    Re-tear 3 mo 3 134 RR (Fixed, 95% CI) 0.56 [0.25, 1.23] 0.15 30 0.24

6 mo 1 54 RR (Fixed, 95% CI) 0.40 [0.08, 1.89] 0.25 NA NA

12 mo 3 145 RR (Random, 95% CI) 0.55 [0.12, 2.50] 0.44 71 0.03

Intact repair rate

    Double-row 6 wk 1 37 RR (Fixed, 95% CI) 0.85 [0.66, 1.09] 0.20 NA NA

12 wk 3 116 RR (Random, 95% CI) 0.96 [0.56, 1.67] 0.90 74 0.02

    Single-row 6 wk 1 25 RR (Fixed, 95% CI) 0.90 [0.67, 1.22] 0.50 NA NA

12 wk 2 75 RR (Random, 95% CI) 1.09 [0.79, 1.51] 0.61 54 0.14
Notes: The bold numbers mean that the effect estimate values for the contrast models are significant.models are significant. Abbreviations: MD, weighted mean difference; 
RR, relative risk; NA, not applicable; CI, confidence interval.
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Several clinical trials investigated the clinical 
outcomes of arthroscopic rotator cuff repair 
surgery with platelet-rich plasma, and these tri-
als showed mixed outcomes [14, 16-23]. Some 
animal studies [30, 31] have shown beneficial 
effects only on the initial stage among rotator 
cuff tendon-to-bone healing progress with the 
application of PRP. However, compared with 
placebo treatment, our meta-analysis found no 
superiority in clinical outcomes with PRP appli-
cation. From our meta-analysis data, although 
the healing rate in small and medium-sized full-
thickness rotator tears in PRP group was high-
er, clinical outcomes showed no statistically 
significant differences. We found no evidence 
for an increase or decrease inassociated com-
plications with the use of PRP.

One of the most difficult problems with PRP use 
is that there are no standard preparation proto-
cols, and different concentration of growth fac-
tors exist in various PRP products. Irrigation 
during surgery and swelling after surgery may 
also reduce the effectiveness of PRP. For fur-
ther research on PRP, the demand for its clini-
cal applications will also increase. PRP is a 
whole-blood fraction that can be simply isolat-
ed with a simple device, which suggests that 
the preparation is less expensive than other 
biological factors such as MSCs.

The limitations of the our study are: first, we 
included all Level I and II evidence studies to 
enhance the power of our meta-analysis, which 
may have induced reporting bias to our results; 
and second, the clinical heterogeneity of all 
included studies was bit high. Different studies 
used different surgical techniques (single-row 
and double-row technology), and tear size var-
ied from small to large. Third, different PRP 
products and arbitrary volume of PRP were 
used among studies. Finally, although we have 
included 15 studies, the included studies 
whose patient number matched available out-
comes with regard to the follow-up time point 
were small. Hence, overall sample size seems 
to not have adequate power to detect the small-
er differences.

In the near future, multi-center prospective ran-
domized control trials with more patients and 
various subgroups according to repair technol-
ogy and tear size are needed. Although this 
study has many limitations, our meta-analysis 
is still powerful enough to guide present clinical 
work.

Conclusion

Our meta-analysis does not support the appli-
cation of platelet-rich plasma in arthroscopic 
repair for full-thickness rotator cuff tears be- 
tter than repairs without PRP because of the 
similar re-tear rates and final clinical outcomes. 
However, we observed a decrease in the re-
tears rate among patients who treated with 
PRP in the subgroup of small and medium-sized 
rotator cuff tears.
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