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Abstract

Objective Rotator cuff tears are one of the most common
causes of chronic shoulder pain and disability. They sig-
nificantly affect the quality of life. Reduced pain and
improved function are the goals of conventional therapy,
which includes relative rest, pain therapy, physical therapy,
corticosteroid injections and surgical intervention. Tendons
have a relative avascular nature; hence, their regenerative
potential is limited. There is some clinical evidence that the
application of autologous platelets may help to revascu-
larize the area of injury in rotator cuff pathologies.
Patients and methods This prospective randomized con-
trolled study was done to evaluate the results of subacro-
mial injection of platelet-rich plasma (PRP) versus
corticosteroid injection therapy in 40 patients with symp-
tomatic partial rotator cuff tears. All patients were assessed
before injection, 6 weeks, 3 and 6 months after injection,
using the American Shoulder and Elbow Surgeons Stan-
dardized Shoulder Assessment Form (ASES), the Con-
stant—-Murley Score (CMS), the Simple Shoulder Test
(SST) and a Visual Analog Scale (VAS) for pain. An MRI
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was performed before and 6 months after the injection for
all the included patients and was graded on 0-5 scale.
Results Both injection groups showed statistically signifi-
cantly better clinical outcomes over time compared with
those before injection. There was a statistically significant
difference between RPP group and corticosteroid group
12 weeks after injection, regarding VAS, ASES, CMS and
SST in favor of the RPP group. MRI showed an overall
slight nonsignificant improvement in grades of tendinopa-
thy/tear in both groups, however, without statistically sig-
nificant differences between the two groups.

Conclusion PRP injections showed earlier better results as
compared to corticosteroid injections, although statistically
significant better results after 6 months could not be found.
Therefore, subacromial RPP injection could be considered
as a good alternative to corticosteroid injection, especially
in patients with a contraindication to corticosteroid
administration.

Level of evidence 11.

Keywords Rotator cuff - Platelet-rich plasma -
Corticosteroid - Subacromial impingement syndrome -
Shoulder pain

Introduction

The shoulder is one of the most complex joints in the
human body due to its enormous range of motion. Rotator
cuff tears (RCT) are one of the most common causes of
chronic shoulder pain and disability [1]. This injury is
common among athletes. In fact, it can occur to virtually
anyone during everyday activities or with chronic overuse.
The diagnosis of rotator cuff tendinopathy, with
supraspinatus partial thickness tendon tears and tendonosis,
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constitutes more than 50 % of cases presenting with
shoulder pains [2].

Many patients are refractory to standard conventional
non-operative care, and rehabilitation time can be lengthy.
The effectiveness of conservative compared with surgical
intervention is unclear. No therapy has been shown to uni-
formly improve clinical, functional and radiological out-
comes for severe grades of RCT, and no therapy specifically
targets the presumed degenerative pathology of RCT [3].

It is known that tendons have limited regeneration
ability [3]. Hence, new treatment modalities targeting the
biology such as platelet-rich plasma (PRP) could be an
option for the treatment of this pathology. Chemical
modifiers of cellular activity carried in the blood and
specifically in its platelets are known to be mitomor-
phogenic. Its injection might provide the necessary cellular
and humeral mediators to induce a healing cascade [4].
There is some clinical evidence that application of autol-
ogous platelets may help to revascularize the area of injury,
and promote tendon healing. This might improve pain and
functional outcomes in rotator cuff pathologies [5-7].

In this prospective randomized controlled study, a
question was proposed whether subacromial PRP injection
would be utilized to treat patients with painful partial
rotator cuff tears instead of the commonly used gold
standard corticosteroid injection to improve the clinical,
functional and radiological outcomes.

Patients

Forty patients (21 male and 19 female, mean age
51 &£ 11 years) between March 2013 and April 2015 were
included in this study. Included patients complained of
persistent pain in one shoulder for at least 3 months with an
MRI evidence of a partial supraspinatus tear. A written
consent was approved and signed by all the included
patients in this study. A minimum follow-up period of
6 months was an inclusion criterion in this study. Exclu-
sion criteria included: generalized inflammatory arthritis,
infection, osteoarthritis of the shoulder, nerve-related
symptoms, known malignancy and bleeding disorders.
Patients were allocated sequentially into two parallel
groups, the PRP group and the corticosteroid group. Equal
randomization (1:1 allocation ratio) was undertaken
according to a computer-generated randomization table.

Methods

In the corticosteroid group, patients received a corticos-
teroid injection [BMS, Kenacort-A 40 mg, (triamcinolone
acetonide, suspension)] by means of a 5-ml syringe.
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In the PRP group, patients received PRP injection using
MyCells Autologous Platelet Preparation System (ProTech,
Kaylight, USA)] Ten ml of blood was aspirated in MyCells
Vacutainer with citrate dextrose anticoagulant. The tube
was shaken gently five times to mix the anticoagulant
thoroughly with the blood, and it was centrifuged at 3500
RPM for 10 min. This yielded around 6-7 ml of plasma
present above the gel separator. The tube was placed in the
rack and the cap was removed. The upper 4 ml, which
represents the platelet-poor plasma (PPP) phase, was dis-
carded because it contains very low amounts of platelets,
growth factors and proteins. The remaining 2-2.5 ml of
plasma above the gel was the platelet-rich plasma (PRP)
phase.

To harvest the PRP and make full use of the platelets,
which form a sticky sedimented layer to the gel surface, the
PRP was withdrawn and injected a number of times against
the gel. The filter provided was then taken and carefully
peeled off the wrapping so as not to contaminate the tube.
Holding the filter with the wrapping, the filter was gently
pushed in with the brown rubber cap end going inside the
PRP tube. The gel separator in the PRP tube was gently
touched. The long blunt needle supplied with the kit was
then connected to a syringe to withdraw the PRP in the
filter, and this constituted the final PRP ready for injection.

In the sitting position, the area to be injected was dis-
infected under strict aseptic precautions. Posterolateral
approach was employed for all the patients in both groups.
The point of injection was a soft spot situated 1-2 cm distal
and 1 cm medial to the posterolateral corner of the acro-
mion (acromial angle) with the needle directed anteriorly,
medially and slightly superiorly for a depth of 3—4 cm.
After injection, all patients were allowed to move their
shoulders and were instructed to follow a home exercises
program. Physiotherapy was not prescribed. Patients were
advised to avoid sport activities for 6 weeks. NSAIDs were
not allowed for 6 months.

Patients were examined after 6, 12 weeks and 6 months
in the outpatient clinic. Outcome measures were the
American Shoulder and Elbow Surgeons Standardized
Shoulder Assessment Form (ASES) [8], the Constant—
Murley Score (CMS) [9] and the Simple Shoulder Test
(SST) [10]. Patients were also asked to rate their pain on a
Visual Analog Scale (VAS) (zero indicating no pain and
ten the worst possible pain).

MRI was performed 6 months after injection. MRIs
were graded on a 0-5 scale (modified from Lewis [11] by
Scarpone et al. [12]). Grades were: 0, no tendinopathy
(normal tendon signal); 1, mild tendinopathy (tendon
edema); 2, moderate tendinopathy (tendon edema, hypoe-
choic areas, neovascularization and/or bursal involvement);
3, moderate tendinopathy + partial thickness tear present;
4, severe tendinopathy (moderate tendinopathy + fatty
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infiltration) =+ partial thickness tear present; and 5, severe
tendinopathy + full thickness tear present.

Statistical analysis

Independent-sample two-tailed ¢ tests were used to analyze
mean differences of ASES, CMS and SST between PRP
and corticosteroid groups. The significance level was set at
0.05 at which the null hypothesis (mean differences equal
zero) was rejected so that p values >0.05 are statistically
nonsignificant, p values <0.05 are significant and p values
<0.01 are highly significant. Fisher’s exact test was per-
formed for analysis of the MRI changes. Statistical analysis
was done using SPSS software.

Results

Twenty patients (mean age 52 £ 12 years) participated in
the PRP group and 20 patients (mean age 50 £ 10 years)
in the corticosteroid group (nonsignificant, n.s.). There
were 10 males and 10 females in the PRP group, while 11
males and 9 females represented the corticosteroid group
(n.s.). Eleven injections into the right shoulder and 9 into
the left shoulder were administered in the PRP group. On
the other hand, 12 injections into the right shoulder and 8
into the left shoulder were administered in the corticos-
teroid group (n.s.). Infection did not take place in any of the
studied cases.

In comparison with the baseline before injection, all
patients in both groups had statistically significant better
ASES, CMS and SST shoulder scores and pain relief in
VAS after injection (Table 1).

Comparing both groups at 6-week, 12-week and
6-month time points, patients in the PRP group were sig-
nificantly better only at 12 weeks in SST (p = 0.013;
Table 2; Fig. 1), ASES (p < 0.001; Table 3; Fig. 2), CMS
(p = 0.001; Table 4) (Fig. 3) and VAS (p = 0.01) as
compared to the corticosteroid group.

MRI showed a slight nonsignificant improvement in
grades of tendinopathy/tear in both groups. No statistically
significant difference was found between the two groups
(p = 0.450) (Table 5).

Table 2 SST of the PRP and corticosteroid groups over time (pre-
injection, 6, 12 weeks and 6 months)

PRP group Corticosteroid group p value
Pre-injection 63+£3 56 £3.1 0.472
6 weeks 82+£25 8.5+ 28 0.723
12 weeks 102 £ 1.8 82+29 0.013
6 months 10.2 £ 1.8 9227 0.176
12
10.2+1.8 10.2+1.8
10
8
6
5.613.1
4
2 —4—PRP
=~ Corticosteroid
0
Pre-injection 6 weeks 12 weeks 6 months

Fig. 1 SST of the PRP and corticosteroid groups over time (pre-
injection, 6, 12 weeks and 6 months). Asterisk significant difference
between the PRP and corticosteroid groups

Table 3 ASES of the PRP and corticosteroid groups over time (pre-
injection, 6, 12 weeks and 6 months)

PRP group Corticosteroid group p value
Pre-injection 52.6 £ 16 525+ 15 0.983
6 weeks 73.7 £ 15.6 729 £ 164 0.875
12 weeks 86.6 + 12.2 68.7 £ 12.3 <0.001
6 months 83.4 £+ 16.1 78.9 + 13.2 0.340
Discussion

Corticosteroid injection is widely used for treatment of
patients with different shoulder pathologies and pain [13].
Short-term pain relief was noticed after injection [14].

Table 1 p values of paired

t tests of the PRP and Score

Group

Baseline—6 weeks

Baseline—12 weeks

Baseline—6 months

corticosteroid groups for ASES,
CMS and SST

PRP ASES
CMS
SST
ASES
CMS

SST

Corticosteroid

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
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100 86.6£12.2 83.4+16.1

90 73.7+15.6
80

§2.5+15 78.9+13.2
70 68.7+12.3

72.9+16.4
60 52.6+16
50
40 +
30
20 —e—PRP
10 ~fi— Corticosteroid
0
Pre-injection 6 weeks 12 weeks 6 months

Fig. 2 ASES of the PRP and corticosteroid groups over time (pre-
injection, 6, 12 weeks and 6 months). Asterisk significant difference
between the PRP and corticosteroid groups

Table 4 CMS of the PRP and corticosteroid groups over time (pre-
injection, 6, 12 weeks and 6 months)

PRP group Corticosteroid group p value
Pre-injection 66 + 21 69.7 £ 194 0.566
6 weeks 81.4 + 16 80.6 £ 13 0.863
12 weeks 90.9 £ 8.1 774 £ 153 0.001
6 months 90.5 £ 8.3 873 £ 12.2 0.338
100
90.9+8.1 90.5%8.3
90 81.4%16
80 1 69.7+10 87.3412.2
80.6+13
70 77.4%15.3
80 T 66x21
50
40
30
20 —4—PRP
10 =~ Corticosteroid
0
Pre-injection 6 weeks 12 weeks 6 months

Fig. 3 CMS of the PRP and corticosteroid groups over time (pre-
injection, 6, 12 weeks and 6 months). Asterisk significant difference
between the PRP and corticosteroid groups

However, its use carries many potential risks that should
also be taken into consideration [14]. Over more, subse-
quent tendon weakness and rupture are potential compli-
cations [15].
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Many studies done on animal models have proven the
beneficial effects of growth factors on tendon healing
[16, 17]. This was shown for platelet concentrates and
other new different treatment modalities targeting the
biology. This in turn includes: bone morphogenetic pro-
teins (BMP), transforming growth factors (TGFs) and
fibroblast growth factors (FGFs) [18, 19]. The use of these
agents proved promoting tendon cell proliferation, collagen
synthesis and vascularization in vitro and in vivo [20, 21].
Many studies in the literature recommended the use of PRP
for the treatment of rotator cuff tendinopathies [11, 22, 23].
Scarpone et al. [12] found statistically significant long-s-
tanding improvement in pain, function and MRI outcomes
in 19 shoulders within 18 patients with refractory rotator
cuff tendinopathy. Rha et al. [24] found better results for
PRP injections as compared to dry needling in patients with
partial rotator cuff tears or tendinopathy. Many other
studies have shown favorable results of rotator cuff tear
surgery with the use of PRP, platelet leukocyte membrane,
platelet-rich fibrin matrix or plasma rich in growth factors
[7, 25-28].

In contrast to the above-mentioned studies supporting
the PRP use, Kesikburun et al. [29] compared injecting
PRP and saline for the treatment of rotator cuff
tendinopathy or partial tendon ruptures and found no dif-
ference after a 1-year follow-up. Other studies that evalu-
ated the use of PRP during shoulder surgery found no
additional benefit [25, 30-39].

The most striking feature of the results of the current
study was the better outcome after 12 weeks in the PRP
group in comparison with the corticosteroid group.
Improved shoulder scores (ASES, CMS and SST) and VAS
were statistically significant after 12 weeks. However, after
6 months no differences, in terms of shoulder function,
were found between both groups. Both groups showed a
statistically significantly better shoulder function after
subacromial injection over time compared with the base-
line time point.

Regarding the MRI changes after PRP injection, the
literature is quite controversial, and while some studies
described improvement [7, 12, 25, 26, 30, 40], others
described no improvement [31, 32, 35, 38], or even dete-
rioration [39].

In the current study, MRI changes in both treatment
groups did not show any definite significant trend. This
could indicate that MRI may lack both the sensitivity and
specificity as a follow-up tool for the types of changes
occurring.

A shortcoming of the study is that the injections were
not ultrasound guided and the accurate place of injection
except being subacromial could not be checked. Other
shortcomings include: the small number of patients and the
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Table 5 Tendinopathy/partial
tears MRI grades before and

after injection of PRP and
corticosteroid

Grade 0 (%) 1 (%) 2 (%) 3 (%) 4 (%) 5 (%)

Pre-PRP injection 80 20

6 m Post-PRP injection 5 15 45 25 5

Pre-steroid injection 75 25

6 m Post-steroid injection 10 60 25 5
References

short-term follow-up. Further studies with a larger number
of patients and longer follow-up periods are needed.

This study was a trial to add new data to the discussion
about the value of PRP as an alternative to corticosteroids
injection for the treatment of a symptomatic supraspinatus
partial tear. In addition, efforts should be made to decrease
the cost of PRP, thus improving cost-effectiveness.

No specific definitive MRI findings were found in this
study in any of the studied cases in both groups.

Conclusion

In conclusion, subacromial autologous platelet-rich plasma
(PRP) injection for treatment of a partial supraspinatus
tendon tear is comparable to the standard corticosteroid
injection. Moreover, more favourable clinical results are
noticed at 3 months, although no statistically significant
improvement in the outcome measures could be demon-
strated at 6 months after injection. Therefore, the sub-
acromial RPP injection could be a quite good alternative to
corticosteroid injection, especially in patients with a con-
traindication to corticosteroid injection.
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