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ABSTRACT

Background Platelet-rich plasma (PRP) has been 
used as a biologic augmenter in arthroscopically re-
paired rotator cuff muscle. The objective of this me-
ta-analysis is to compare the clinical and structural 
outcomes of patients with and without PRP supple-
mentation in arthroscopic rotator cuff repair.
Methods A systematic search in different online 
databases was done to evaluate studies involving 
PRP supplementation in arthroscopically repaired ro-
tator cuff muscle, reviewing the re-tear rates, pain 
scale and functional shoulder scores in groups with 
and without PRP supplementation.
Results Six studies were eligible for the meta-anal-
ysis. Arthroscopically repaired rotator cuff with PRP 
supplementation showed statistically better clinical 
and structural outcomes compared to the group who 
did not receive supplementation.
Conclusion PRP as a biologic augmenter can de-
crease the re-tear rates as well as pain scale and can 
improve the functional shoulder scores of patients 
with arthroscopically repaired rotator cuff muscle.

INTRODUCTION

Arthroscopic rotator cuff repair has been wide-
ly used to manage full-thickness tears in rotator 
cuff muscles as it is associated with less pain and 
better functional outcomes in the early recovery 
period [1]. Despite advances in the fi xation tech-
nique, tendon to bone healing still remains unpre-
dictable. A high re-tear rate ranging from 10% 
to 57% has been observed from rotator cuff tear 
sizes ranging from <2 to >8 cm2 after arthroscopic 
repair [2].

Platelet-rich plasma (PRP) is a refi ned product 
of autologous blood with a platelet concentration 
greater than that of whole blood [3]. Several dif-
ferent commercial preparation kits are available in 
the market but basically, autologous blood of about 
20-30 mL is extracted from the patient after which 
the blood is centrifuged for about 5 to 7 minutes, the 
serum plasma separated using another syringe and 
injected into the affected area [5].

Platelets are a source of high concentrations of 
several growth factors that are able to stimulate cell 
proliferation and provide a temporary matrix that 
fi lls the defect sites and serves as a matrix for cell 
migration and tissue remodeling [4]. It is rich in bio-
logic factors (growth factors, cytokines, proteins, cel-
lular components) essential for the body’s response 
to injury [3]. Hence, PRP can play a vital role in the 
biologic augmentation of tissue repair.
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Various randomized controlled trials exploring the 
role of PRP in the augmentation of arthroscopically 
repaired rotator cuff muscles show mixed outcomes. 
There were two published meta-analyses done by 
Zhao J et.al. [4] and Cai Y et. al. [9] using level 
1 and 2 type of evidences during the years 2011 
to 2014 [4, 9]. Both studies showed no signifi cant 
difference between patients with and without PRP 
supplementation after arthroscopic repair of rotator 
cuff muscle. In contrast to recently published studies, 
one meta-analysis conducted by Warth et al. [11] 
showed signifi cant reduction in re-tear rates after 
PRP supplementation [11]. Two recent level 1 evi-
dences, not included in those published meta-analy-
sis showed signifi cant reduction of re-tear rates after 
PRP supplementation [8,10]. As a result, there is a 
confl ict in the effi cacy whether PRP has a role in aug-
mentation of arthroscopically repaired rotator cuff 
muscles [4,6,7,8,9,10,11].

The objectives of this meta-analysis are: (1) to de-
termine the re-tear rates among patients with arthro-
scopically repaired full-thickness rotator cuff tears who 
received PRP supplementation using meta-analysis (2) 
to determine if PRP supplementation can decrease the 
pain scale of patients with arthroscopically repaired 
full-thickness rotator cuff tears using meta-analysis; 
and (3) to determine if PRP supplementation will im-
prove shoulder scores of patients with arthroscop-
ically repaired full-thickness rotator cuff tears using 
meta-analysis.

METHODOLOGY

Search Methods and Inclusion Criteria

A structural search was done using the PubMed, The 
Cochrane Library, Google Scholar and EMBASE da-
tabases starting from the year 2012 to 2018. Search 
terms used include: “Platelet-Rich Plasma AND 
Rotator Cuff Repair”. Furthermore, we searched 
the following journal contents in the past 3 years 
for randomized controlled trials: Arthroscopy: The 
Journal of Arthroscopic and Related Surgery, The 
American Journal of Sports Medicine, The Journal of 
Bone and Joint Surgery, The Bone and Joint Journal, 
Clinical Orthopaedics and Related Research, and 
the Journal of Shoulder and Elbow Surgery [4]. 
Local publications and electronic databases were 
also utilized so as to provide a thorough literature re-
view. Unpublished gray literature was also reviewed 
through consultation with the research adviser.

Only level 1 randomized, controlled trials with full 
texts available were considered for this review as 
this type of study gave high quality data with the 
least bias. Available literature included have the fol-
lowing: (1) a target population of full-thickness rota-
tor cuff tears requiring arthroscopic repair; (2) study 
designs comparing the outcomes of arthroscopic 
rotator cuff surgery with or without the use of PRP; 
(3) a minimum of 12-month follow-up; and (4) one 
or more outcomes of interest postoperatively (eg, re-
tear rate, shoulder score and complications) [4].

Data Collection and Analysis

Two authors independently scanned the records 
retrieved from the searches and excluded studies 
which did not meet the inclusion criteria. In cases 
of disagreement between the two authors discussion 
with the research adviser to resolve confl icts was 
done. All studies that met the criteria were subjected 
to assessment of methodological quality. Those with 
poor methodological quality were not considered in 
the review.

Two authors independently extracted details and 
data and recorded them using the Cochrane Collab-
oration Data Extraction Template. The disagreement 
between the two authors was resolved by a discus-
sion with the research adviser. The primary outcome 
measure of interest was the structural outcome which 
was expressed as re-tear rate. Secondary outcome 
measures of interest include the clinical outcomes 
namely: pain expressed as VAS and functional out-
comes grade using various shoulder scores.

Methodological quality was assessed by the two 
authors. A detailed explanation of the randomiza-
tion and blinding process was stated in the study de-
signs for considered trials. A clearly stated follow-up 
period and low dropout rate of less than 20% was 
present in the methodology for considered trials. 
Studies which met all four criteria with good meth-
odological quality were considered for this review.

Both clinical heterogeneity (eg, differences among 
patients, interventions and outcomes) and statistical 
heterogeneity (variation between trials in the underly-
ing treatment effects being evaluated) were assessed 
in this study. To establish consistency in the study 
results, statistical heterogeneity between studies was 
tested using a standard I-square test. The I2 estimate 
examines the percentage of total variation across 
studies resulting from heterogeneity rather than by 
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chance. According to the Cochrane Handbook, het-
erogeneity is considered not important between 0% 
and 40%, moderate between 30% and 60%, sub-
stantial between 50% and 90%, and considerable 
between 75% and 100%. Therefore, an I2 of less 
than 60% was accepted in this meta-analysis, and 
a random-effects model was used. The test for sig-
nifi cance was two-tailed and p-value of <0.05 was 
deemed signifi cant.

A thorough risk-of-bias assessment was undertak-
en to identify factors that may alter the results of this 
analysis. Two authors independently evaluated each 
included study and documented their potential for 
selection bias, performance bias, detection bias, at-
trition bias and reporting bias using the Cochrane 
tool for assessing the risk of bias in randomized tri-
als.

The Review Manager 5.3 software program pro-
vided by The Cochrane Collaboration was used for 
graphic representation of the pooled data. Contin-
uous data was measured as mean differences with 
95% CIs. In addition, only outcomes reported by 
at least four or more studies were pooled to ensure 
good validity and high quality of pooled results be-
cause less than four references would create an ex-
cessive opportunity for bias [4].

RESULTS

This meta-analysis was conducted according to the 
guidelines of Preferred Reporting Items for Systematic 
Review and Meta-Analysis (PRISMA).

Study Selection

Two hundred eight titles were initially found. Ninety-
one records were pooled using the PUBMED data-
base while 117 records were identifi ed from differ-
ent online publication journals. Figure 1 shows the 
fl ow diagram outlining the study selection process. 
Six level 1 randomized controlled trials were eligible 
for the study. Two of the six were made by the same 
author but was done at two separate time periods.

Study Characteristics

Table 1 summarizes the individual study charac-
teristics. All 6 studies included were randomized 
controlled trials with at least a 1-year follow-up 
period. A total of 410 patients were included in 

the meta-analysis; of these 206 were randomly as-
signed to the group with PRP augmentation, while 
204 patients were assigned to the group without 
PRP. All 6 studies assessed the re-tear rates, which 
was the primary outcome of this study. For the sec-
ondary outcomes, all 6 studies measured the pain 
scale of patients, only 5 studies measured the out-
come after 1-year follow-up. Four studies measured 
the Constant-Murley scores of the subjects after a 
1-year follow-up.

Risk of Bias Assessment

Figures 2 and 3 summarize the risk of bias per 
study. The risk of selection bias was found to be 
low as only randomized studies were considered. 
Performance bias was likewise low since blinding of 
both the subjects and assessors were done in a ma-
jority of studies. Attrition bias was somewhat unclear 
since almost all studies did not mention an intention 
to treat analysis, although most of the included drop-
out rates were less than 10%. Publication bias was 
found to be low for all outcomes based on visual 
examination of funnel plots (appendices A, B, C).

Re-tear Rates

Figure 4. shows the forest plot for the re-tear rates 
across 6 studies. Re-tears occurred in 18 (8%) of 
211 patients in the PRP group and 49 (23%) of 209 
patients in the group without PRP. The difference was 
signifi cant (p<0.00001) favoring a lower re-tear 
rate for subjects with PRP augmentation. The test of 
heterogeneity showed no heterogeneity (I2=0%).

Pain Scale

Figure 5 shows the forest plot for pain scale using 
VAS after 12 months’ follow-up. Five out of 6 stud-
ies were included in the analysis. The group with 
PRP showed a decrease in pain scale measured us-
ing VAS as compared to the group without PRP. The 
difference was signifi cant (mean difference, -0.14; 
95% CI, -0.23, -0.05). The test for heterogeneity 
was acceptable (I2=4%).

Constant-Murley Score

Figure 6 shows the forest plot of the Constant-Murley 
Scores after 12 months’ followup across 5 studies. 
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The group with PRP augmentation showed higher 
Constant-Murley Scores as compared to those with-
out PRP. The difference was signifi cant (mean differ-
ence 3.36; 95% CI, 1.54, 5.18). The test of hetero-
geneity showed no heterogeneity (I2=0%).

DISCUSSION

The results of this meta-analysis showed the effi cacy 
of PRP as an augmenting biologic agent for patients 
who underwent arthroscopically repaired rotator 
cuff muscle. In contrast to previously reported me-
ta-analyses [4,1], PRP as an augmenting agent re-
duces the re-tear rates, reduces the pain one year 

after the operation and improves the functional out-
come of patients who underwent arthroscopic repair 
of rotator cuff muscles using the Constant-Murley 
Scale.

The result was consistent with the result of the me-
ta-analysis published by Cai et al. [9] of re-tear rates 
showing a signifi cant decrease in the re-tear rates of 
minor to moderately sized rotator cuff tears, howev-
er, it did not show a signifi cant difference for large 
tears [9]. However, the subgroup analysis for large 
tears has a small sample size which was considered 
one of the limitations of the study [9]. A recent study 
by Pandey et.al. [8] showed confl icting results when 
it comes to re-tear rates compared to the study done 

Figure 1. Flow Diagram summarizing the process by which 6 studies were identifi ed
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by Cai et.al. [9]. In his study, they concluded that 
PRP showed signifi cant difference as to lower re-tear 
rates in large rotator cuff tears in contrast to medium 
sized tears, which showed no signifi cant difference 
in re-tear rates [8]. The contrasting conclusions may 
be attributed to various factors; small sample sizes 
over a wide range of rotator cuff tears, differences 
in the techniques of repair of the rotator cuff which 
can mask the effect of PRP, and the etiology of tears 
whether it is traumatic or degenerative since degen-
erative tears have a lower healing potential as com-
pared to traumatic tears [8].

Clinical outcomes investigated in this meta-anal-
ysis were the pain scale measured using VAS and 
the Constant-Murley score. Only one previous me-
ta-analysis investigated the effect of PRP in terms of 
decreasing the pain scale of patients after arthro-

scopic rotator cuff repair, it showed no signifi cant 
difference [11]. The difference in results can be 
explained by the previous meta-analysis included 
level II studies. Two other meta-analyses revealed 
no signifi cant difference in Constant-Murley Scores 
after 1 year of follow-up with the use of PRP for aug-
mentation of arthroscopically repaired rotator cuff 
[4,9,11]. The confl icting results from this meta-anal-
ysis may be attributed to two factors. The studies 
conducted by Warth et.al. [11] and Zhao et.al. [4] 
included 1 level II study which may be a source of 
skewed results [4,11]. Also, the study done by Cai 
et.al. [9] has a relatively small sample size as com-
pared to this meta-analysis.

Although favorable results were seen in this me-
ta-analysis, it is not without limitations. First, the de-
cision to include only level I studies to increase the 

Table 1. Summary of Study Characteristics of included in the study. I: Intervention, C: Control Group

Study(Year) Number of 
Patients

Type of Repair PRP Type Application Follow Up Outcome Measures Level of 
Evidence

Jo et.al.
(2013)

I:24 
C:24

Suture Bridge 
Technique

PRP Bone Tendon 
Interface

12 months Retear Rate (MRI, CTA, 
VAS, CS, ASES, DASH)

Level I

Malavota 
et.al.(2014)

I:27 
C:28

Single Row 
Repair

PRP Bone Tendon 
Interface

3,6,12,24 
months

Retear Rate (MRI), UCLA, 
CS, VAS

Level I

Zhang et.al.
(2015)

I:32 
C:30

Double Row 
Repair

PRP Bone Tendon 
Interface

12 months Retear Rate (MRI), DASH, 
CS, VAS

Level I

Jo et.al.
(2015)

I:37 
C:37

Suture Bridge 
Technique

PRP Bone Tendon 
Interface

3, 6, 12 
months

Retear Rate (MRI), ASES, 
UCLA, SST

Level I

Flury et.al.
(2016)

I:54 
C:58

Double Row 
Repair

PRP Bone Tendon 
Interface

3, 6, 24 
months

Retear Rate (MRI, US), CS, 
VAS, ASES, DASH

Level I

Pandey 
et.al.(2016)

I:56 
C:54

Single Row 
Repair

PRP Above Repaired 
Cuff

6, 12, 24 
months

Retear Rate (US), CS, VAS, 
UCLA, ASES

Level I

Figure 2. Risk of Bias Graph
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power of our analysis may have induced reporting 
bias to the results as seen in the risk of bias assess-
ment. Second, although the clinical outcomes can 
be measured objectively using VAS and the Con-
stant-Murley score, they are still subjective in nature 
and the results are still at risk of reporting bias.

CONCLUSION

PRP as a biologic augmenter for repair has a role 
in the treatment of rotator cuff tear. It can decrease 
the re-tear rates, reduce pain scales and improve 
the functional shoulder scores in terms of the 

Figure 3. Risk of Bias per Study

Figure 4. Forest Plot of Retear Rates



301Platelet Rich Plasma in Arthroscopically Repaired Rotator Cuff Muscle

Constant-Murley Score. One of the limitations of this 
study is the possibility of reporting bias as only level 
1 studies were included. Another limitation identifi ed 
is the small sample size of the total study population. 

A study utilizing more randomized controlled trials 
would be better in order to determine the magnitude 
of its treatment effect.

Figure 5. Forest Plot of Plain Scale Using VAS after 12 months Follow-Up
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