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Background: Despite the insufficient evidence, due to potential contribution to the improvement, platelet-rich plasma (PRP) is emerging 
as a promising method.
Objectives: The aim of this study was to assess the effectiveness of PRP injection in partial supraspinatus tears by comparing with physical 
therapy (PT).
Patients and Methods: Seventy patients with chronic partial supraspinatus tears in magnetic resonance imaging were randomized into 
two groups; PRP (n = 35) and PT (n = 35). Before the treatment, at the end of the treatment and at the 12th month after the end of the 
treatment, range of motion (ROM), visual analog scale (VAS) for pain, Disabilities of Arm, Shoulder and Hand questionnaire (DASH), Neer’s, 
Hawkins’ and drop arm tests and Beck Depression Inventory were investigated.
Results: Statistical analysis was made for 62 subjects (PRP group, n = 30; PT group, n = 32). There were no differences between the groups 
according to demographic data. At the 12th month after the end of the treatment, significant improvement in ROM was detected in 
both groups, pain was reduced significantly in both groups and improvement of the DASH score was observed in both groups. At all the 
evaluation steps, increases in ROM degrees were significantly higher in the PT group than the PRP group. For VAS in activity and in rest, 
after the treatment, improvement was higher in the PT group than the PRP group. However, improvement of the DASH score of the PRP 
group was significantly better than the PT group.
Conclusions: When we compared with PT, PRP seemed to be a well-tolerated application which showed promising results in patients with 
chronic partial supraspinatus tears.
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1. Background
Disability of shoulder caused by traumatic and degen-

erate rotator cuff tears, subacromial impingement, and 
osteoarthritis is a common morbidity. Nonoperative 
treatment methods include analgesics, local anesthetic 
and steroid injections, and physical therapy. Surgical 
interventions include debridement of the spurs of bone 
and osteophytes, debridement of the degenerate cuff and 
partial tears of the cuff with rotator cuff repairs. Repairs 
of torn and degenerate cuff are frequently failed due to 
many factors (1). In vitro and in vivo animal studies have 
shown the potential impact of platelet-rich plasma (PRP) 
on cellular anabolism and tissue regeneration (2-4). It 
is assumed that the importance of preventive interven-
tions and the therapeutic options that regenerate tissue 
homeostasis has been increased (5) and these interven-
tions might improve clinical outcomes (1). PRP is seemed 
to be a promising therapeutic application. Inflammation 
and cell proliferation are the important phases of bone 
and soft tissue injuries. Due to the possible contribution 

to the healing process, it is important to investigate the 
PRP method. PRP is based on obtaining a high concentra-
tion of platelets from a patient's own blood plasma and 
applying to the damaged area. Platelet and plasma in-
clude growth factors and cellular signal factors support-
ing homeostasis and wound healing (6, 7).

In spite of the positive results, studies in humans are 
limited because of the study designs and the lack of num-
ber of subjects. Although evidence is insufficient, due 
to being an autologous application with low risk, low 
cost and potential contribution to improvement, PRP is 
emerging as a method to be investigated more.

2. Objectives
Although there are some studies in the literature 

which have investigated the effectiveness of intra-oper-
ative PRP in rotator cuff repairs (8-11), we could not find 
a comparative study of physical therapy (PT) and PRP 
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treatment in patients without surgical interventions. In 
this study, we aimed to assess the effectiveness of intra-
articular PRP injection in partial supraspinatus tears by 
comparing with PT.

3. Patients and Methods
Subject number was calculated to be 52 to achieve an 

80% power of study. Seventy patients were included in the 
study who were diagnosed with chronic partial supraspi-
natus tears. The diagnosis of the supraspinatus tear was 
made by magnetic resonance imaging. In accordance 
with the requirements of ethical standards (Helsinki 
declaration) and the approval of the institution, patients 
were randomized by computer and divided into two 
groups; PRP (n = 35) and PT (n = 35). Patients’ written con-
sents were obtained. Demographic data (age, gender, du-
ration of complaints, and body mass index) were record-
ed. While three intra-articular injections with an interval 
of one week were applied to the PRP group, standard PT 
[hot pack for 15 minutes, ultrasound in continuous mode 
(1.5 watt/cm2 for five minutes), trans-cutaneous electrical 
nerve stimulation in brief-intense mode for 15 minutes, 
range of motion (ROM), pandicular response, stretching 
and strengthening exercises with 10 repeats, and 500 mg 
acetaminophen as the rescue medication] was applied 
to the PT group for 15 sessions (five sessions per week for 
three weeks). After the physical therapy, the exercise pro-
gram was continued as homework during the follow-up 
period.

For preparing the PRP, after extraction of 15 mL of pe-
ripheral blood, the sample was centrifuged for nine 
minutes at 3500 revolutions per minute. We obtained 
6 mL of PRP and proceeded to the intra-articular infil-
tration under sterile aseptic conditions. Before every 
injection, calcium chloride was added to the PRP con-
centrate to activate the platelets for inducing rapid 
formation of fibrin clot. Patients were instructed to 
avoid the use of co-interventions within the follow-up 
period. Acetaminophen (500 mg) could be used as res-
cue medication. After the injection, patients were sent 
home with instructions to limit the use of shoulder for 
at least 24 hours and to use cold therapy for pain. Af-
ter the third injection, ROM, pandicular, and stretching 
exercises were allowed and one month after the end of 
injections, patients were recommended to begin the 
strengthening program as tolerated. Exercise style and 
repeat number were similar to the PT group. Unlike the 
PT group, the strengthening program was started after 
the end of the injections in the PRP group and exercise 
program was given only as homework during the treat-
ment as well as during the follow-up in the PRP group. 
The injections were applied by the same physician and 
the physician who collected the data was blind as well 
as the statistician.

Before the treatment, at the end of the treatment and 
at the 12th month after the end of the treatment, ROM, 

visual analog scale (VAS) for pain during activity, rest and 
sleep, Disabilities of Arm, Shoulder and Hand question-
naire (DASH) (12) for interrogation of daily living activi-
ties, Neer’s (13), Hawkins’ (14) and drop arm tests (13) and 
Beck Depression Inventory (15) were investigated.

VAS (0 to 10) is used to assess the severity of pain and 
10 indicates the worst pain. DASH is a questionnaire 
used to assess disability for disorders affecting the up-
per extremity by measuring the severity of symptoms 
and difficulty in completing specific tasks. The ques-
tionnaire includes a 30-item disability/symptom scale 
and two optional scales: work model (four items) and 
sports/performing arts model (four items). The score is 
transformed to a scale of 0 to 100, where a higher score 
indicates more severe disability (12). Beck Depression 
Inventory is a 21-item questionnaire used to assess the 
severity of depression, where a higher score indicates 
more severe depression (15).

Neer’s test is the provocation of shoulder pain with the 
combination of internal rotation, abduction and flexion 
of shoulder while the elbow is extended (13). Hawkins’s 
test is the provocation of shoulder pain with the com-
bination of internal rotation, adduction and flexion of 
shoulder while the forearm is in flexion and internal ro-
tation position (14). Drop arm test is defined as dropping 
the arm at 90 degrees abduction of shoulder, after asking 
the patient to put down his/her arm slowly from full ab-
duction to 90 degrees abduction (13).

The exclusion criteria were age > 80 years, full thick-
ness supraspinatus tears, other rotator cuff lesions 
with/without supraspinatus tears, systemic disorders 
such as diabetes, rheumatoid arthritis, hematological 
diseases (coagulopathy), severe cardiovascular diseases, 
infections, immunodeficiency, the use of anticoagu-
lants or antiaggregants, the use of nonsteroidal anti-
inflammatory drugs in five days before and during the 
treatment and hemoglobin value < 11 g/dL, and platelet 
value < 150,000 mm3.

3.1. Statistical Analysis
In this study, data analysis was made with SPSS 21 

software package. For gender, the difference between 
patients treated with PRP and PT was tested by chi-
squared test. Difference between the treatment groups 
according to variables was tested with independent 
two-sample t-test and nonparametric Mann-Whitney 
test due to not providing the assumption of normality. 
For difference between pretreatment, end of treatment 
and the 12th month after the treatment, one-way ANO-
VA was utilized. In case of not providing the assump-
tion of normality, Kruskal Wallis H test was used. How-
ever, in case of providing the assumption of normality, 
to determine in which evaluation step the differences 
occurred, Tukey’s multiple comparison test was used. P 
values less than 0.05 were considered statistically sig-
nificant.
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4. Results
In the PRP group, three patients with pain, one patient 

who used an analgesic except acetaminophen and one 
patient who did not complete the questionnaires were 
excluded from the study. In the PT group, one patient 
with pain, one patient who had personal reasons and one 
patient who did not complete the questionnaires were ex-
cluded from the study. Statistical analysis was performed 
for 62 subjects (PRP group, n = 30; PT group, n = 32).

There were no differences between the groups in terms 
of age (59.16 ± 10.76 years for the PRP group and 59.68 ± 
9.88 years for the PT group, P = 0.843), gender (21 females 
and nine males in the PRP group and 24 females and 8 
males in the PT group, P = 0.665), body mass index (28.91 
± 5.22 for the PRP group and 27.18 ± 3.48 for the PT group, 
P = 0.135) and the duration of complaints (7.33 ± 3.95 
months for the PRP group and 7.15 ± 3.74 months for the 
PT group, P = 0.857). There was no significant difference 
between females and males for demographic variables 
except for the mean of age (Table 1). Sports/performing 
arts scale of DASH was not completed by any of the pa-
tients and so we did not include this optional scale in 
the statistical analysis.

The total number of platelets in the PRP per mL repre-
sented a mean increase of 2.1-2.5 times compared with 
whole blood values. In the plasma, the presence of leu-
kocytes was also observed, with a concentration of 1.1-1.3 
times with respect to the normal blood value.

When we compared the PRP and PT groups, while there 
was no significant difference between the PRP and PT 
groups for the flexion degree of shoulder before treat-
ment, the increase of the flexion degree at the end of 
the treatment and at the 12th month after the treatment 
were significantly higher in the PT group than the PRP 
group (P < 0.05, Table 2). While before the treatment the 
extension degree of shoulder was significantly higher in 
the PRP group than the PT group, at the 12th month af-
ter the treatment the extension degree of shoulder was 
significantly higher in the PT group than the PRP group 
(P < 0.05, Table 2). The abduction degree of shoulder was 
significantly higher in the PT group than the PRP group at 
all the evaluation steps (P < 0.05, Table 2). At all the evalu-
ation steps, there was no significant difference between 
the groups for the adduction degree of shoulder (P < 
0.05, Table 2). While only the external rotation degree of 
shoulder at the 12th month after the treatment was signif-
icantly higher in the PT group than the PRP group, the in-

ternal rotation degrees of shoulder at all the evaluation 
steps were significantly higher in the PRP group than the 
PT group (P < 0.05, Table 2). While only the VAS in rest 
at the 12th month after the treatment was significantly 
higher in the PT group than the PRP group, VAS in activ-
ity at the end of treatment, VAS in sleep before the treat-
ment and VAS in sleep at the end of the treatment were 
significantly higher in the PRP group than the PT group 
(P < 0.05, Table 2). The DASH score before the treatment 
and the work model score of DASH before the treatment 
and the work model score of DASH at the end of the treat-
ment were significantly higher in the PRP group than the 
PT group (P < 0.05, Table 2). There was no significant dif-
ference between the groups for Beck Depression Inven-
tory score at each evaluation step (P > 0.05, Table 2). No 
significant difference was found between the groups for 
Neer’s, Hawkins’ and drop arm tests (P > 0.05).

For flexion of shoulder in the PRP group, while there was 
no significant difference between the evaluations before 
and after the treatment, improvement at the 12th month 
after the treatment was significantly higher than the im-
provement after the treatment (Table 3). No significant 
difference was found between the evaluation steps for 
the extension of shoulder and Beck Depression Inventory 
score of the PRP group (Table 3). For Work model of DASH 
score, abduction and external rotation of shoulder in the 
PRP group, significant improvement was found only be-
tween the evaluation steps before the treatment and at 
the 12th month after the treatment (Table 3). Adduction 
and internal rotation of shoulder, for VAS in activity, in 
rest and in sleep and for DASH score improvement at the 
12th month after the treatment, were significantly higher 
than the evaluation after treatment (Table 3).

In the PT group, for flexion, extension, abduction, ad-
duction, internal rotation and external rotation of shoul-
der, for VAS in activity and rest, for DASH and DASH work 
model scores improvement at the 12th month after the 
treatment was significantly higher than the improve-
ment after the treatment (Table 3). In the PT group, for 
VAS in sleep, improvement was found at the 12th month 
after the treatment, but there was no difference between 
the evaluation steps after the treatment and at the 12th 
month after the treatment (Table 3). When we compared 
the evaluation steps before and after the treatment in the 
PT group, we found no difference for Beck depression in-
ventory score (Table 3).

Table 1.  Comparison of Females and Males for Demographic Data

Variables Female (n = 45) Male (n = 17) P Value

Age, y 57.62 ± 10.89 64.23 ± 6.29 0.005 a

Body mass index, kg/m2 28.37 ± 4.80 27.08 ± 3.33 0.313

Duration of complaints, mo 6.86 ± 3.67 8.23 ± 4.10 0.210
a  Significance level: P < 0.05.
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Table 2.  Comparison of Platelet-Rich Plasma and Physical Treatment Groups for Range of Motion, Visual Analog Scale, Disabilities of 
Arm, and Shoulder and Hand and Beck Depression Inventory Scores a,b

Evaluation Steps (a, b, c) PRP, n = 30 PT, n = 32 P Value
Flexion

a 94.77 ± 40.83 111.09 ± 31.81 0.083
b 109.70 ± 36.86 132.03 ± 29.04 0.010 c

c 129.33 ± 30.47 157.65 ± 31.57 0.001 c

Extension
a 25.53 ± 9.07 19.37 ± 9.73 0.013 c

b 27.86 ± 7.65 27.81 ± 9.49 0.980
c 28.70 ± 7.79 33.75 ± 9.91 0.030 c

Abduction
a 84.66 ± 38.41 103.28 ± 27.28 0.031 c

b 94.33 ± 36.76 125.93 ± 29.60 0.000 c

c 109.83 ± 30.32 147.81 ± 33.93 0.000 c

Adduction
a 24.16 ± 6.83 22.75 ± 7.13 0.429
b 28.50 ± 5.43 28.40 ± 7.72 0.956
c 34.00 ± 7.24 35.21 ± 7.64 0.522

External Rotation
a 33.83 ± 16.95 31.40 ± 18.28 0.590
b 37.66 ± 15.68 44.06 ± 18.07 0.143
c 42.83 ± 16.85 60.15 ± 20.18 0.001 c

Internal Rotation
a 65.66 ± 14.54 44.53 ± 19.27 0.000 c

b 76.50 ± 11.60 59.84 ± 18.55 0.000 c

c 84.16 ± 8.91 72.34 ± 19.00 0.003 c

VAS Activity
a 7.80 ± 1.78 6.96 ± 1.95 0.087
b 5.43 ± 2.01 4.37 ± 1.93 0.039 c

c 2.70 ± 1.48 2.59 ± 1.73 0.798
VAS Rest

a 2.86 ± 2.01 3.53 ± 2.07 0.206
b 1.56 ± 1.35 1.87 ± 1.47 0.396
c 0.30 ± 0.65 0.84 ± 1.32 0.045 c

VAS Sleep
a 7.03 ± 2.07 4.12 ± 3.07 0.000 c

b 4.33 ± 2.39 2.00 ± 2.32 0.000 c

c 1.60 ± 1.92 1.00 ± 1.90 0.222
DASH

a 66.26 ± 10.89 58.88 ± 14.07 0.025 c

b 51.35 ± 11.02 46.64 ± 14.03 0.150
c 35.62 ± 9.68 36.46 ± 14.58 0.790

DASH Work
a 69.66 ± 19.02 56.25 ± 17.55 0.005 c

b 53.33 ± 14.22 41.56 ± 13.22 0.001 c

c 48.83 ± 77.40 30.78 ± 13.20 0.199
BECK

a 22.64 ± 17.38 19.93 ± 15.58 0.520
b 20.78 ± 16.28 18.69 ± 14.41 0.593
c 17.87 ± 13.10 16.26 ± 12.67 0.625

a  Abbreviations: a, before the treatment; b, after the treatment, c, the 12th month after the treatment; BECK, Beck depression inventory score; DASH, 
disabilities of arm, shoulder and hand; DASH work, DASH work model score; PRP, platelet-rich plasma; PT, physical therapy; ROM, range of motion 
(flexion, extension, abduction, adduction, external rotation, and internal rotation in degrees); VAS, visual analog scale.
b  Date are presented as mean ± SD.
c  Significance level: P < 0.05.
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Table 3.  Comparison of the Differences of Means Between the Evaluation Steps for Platelet-Rich Plasma and Physical Treatment 
Groups a

Evaluation Steps (a, b, c) PRP Group (n = 30), Difference of Means PT Group (n = 32), Difference of Means
Flexion

a-b 14.93 20.94 b

b-c 19.63 b 25.62 b

a-c 34.56 b 46.56 b

Extension
a-b 2.33 8.43 b

b-c 0.83 5.93 b

a-c 3.16 14.37 b

Abduction
a-b 9.66 22.66 b

b-c 15.50 21.87 b

a-c 25.16 b 44.53 b

Adduction
a-b 4.33 b 5.66 b

b-c 5.50 b 6.81 b

a-c 9.83 b 12.47 b

External Rotation
a-b 3.83 12.66 b

b-c 5.16 16.09 b

a-c 9.00 b 28.75 b

Internal Rotation
a-b 10.33 b 15.31 b

b-c 7.66 b 12.50 b

a-c 18.50 b 27.81 b

VAS Activity
a-b 2.36 b 2.59 b

b-c 2.73 b 1.78 b

a-c 5.10 b 4.37 b

VAS Rest
a-b 1.30 b 1.66 b

b-c 1.27 b 1.03 b

a-c 2.57 b 2.69 b

VAS Sleep
a-b 2.70 b 2.13 b

b-c 2.73 b 1.00
a-c 5.43 b 3.13 b

DASH
a-b 14.91 b 12.24 b

b-c 15.73 b 10.17 b

a-c 30.64 b 22.41 b

DASH Work
a-b 16.33 14.69 b

b-c 4.50 10.78 b

a-c 20.83 b 25.47 b

BECK
a-b 1.85 1.24
b-c 2.91 2.43
a-c 4.76 3.67

a  Abbreviations: a, Before the treatment; b, After the treatment; c, the 12th month after the treatment; a-b, difference of means before the treatment 
and at the end of the treatment; b-c, difference of means at the end of the treatment and at the 12th month after the treatment; a-c, difference of means 
before the treatment and at the 12th month after the treatment; BECK, Beck depression inventory score; DASH, disabilities of arm, shoulder and hand; 
DASH work, DASH work model score; PRP, platelet-rich plasma; PT, physical therapy; VAS, visual analog scale.
b  Significance level: P < 0.05.
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For Neer’s, Hawkins’ and drop arm tests of shoulder in 
the PRP group, improvement at the 12th month after the 
treatment was significantly higher than the evaluation 
after the treatment (P < 0.05). For Hawkins’ and drop arm 
tests in the PT group, while there was no significant dif-
ference between the evaluation steps before and after 
the treatment, there was significant improvement at the 
12th month after the treatment (P < 0.05). For Neer’s test 
in the PT group, we found significant improvement after 
the treatment and at the 12th month after the treatment 
(P < 0.05); the improvement at the 12th month after the 
treatment was significantly higher than the evaluation 
after the treatment (P < 0.05).

Except for the patients excluded from the study due to 
pain, pain was controlled with acetaminophen. In both 
groups, we observed no complications of the treatment 
modalities, except pain.

5. Discussion
Platelets are rich of platelet growth factors, cytokines, 

chemokines, and other mediators, which are related to 
tissue regeneration (7, 16-19). Additionally to classical 
nonoperative treatment methods like analgesics, local 
anesthetic, steroid injections, and physical therapy (1), 
the importance of the therapeutic options like PRP that 
regenerate tissue homeostasis is increased (5) and these 
interventions might improve clinical outcomes (1).

Other than some studies in the literature investigating 
the effectiveness of intra-operative PRP in rotator cuff re-
pairs (8-10), we could not find a comparative study of PT 
and PRP treatment in patients without surgical interven-
tions. While some of these studies found intra-operative 
PRP ineffective for overall retear rates or the shoulder-
specific outcomes after arthroscopic rotator cuff repair 
(8, 9), some of them found the PRP application ineffective 
for postoperative outcome measures but found lower re-
tear rates (8). A study by Randelli et al. showed the effect 
of PRP on reducing postoperative pain and positive effect 
of PRP on rotator cuff, healing for grade 1 and 2 tears (10).

The subject number was calculated to be 52 and 70 pa-
tients were included in the study, whom were diagnosed 
with partial supraspinatus tears. Five patients from the 
PRP group and three from the PT group did not finish the 
study. All told, 62 patients were included in the statistical 
analysis and this number was acceptable for the trial.

Work model scale of DASH was calculated for all the pa-
tients, but none of them were concerned with sports or 
performing arts, so the sports/performing arts scale of 
DASH was not completed by any of the patients and we 
did not calculate this optional scale.

In an in vitro study, it was stated that PRP may result 
in a potential beneficial effect on target cells, but they 
could not support the "more is better" theory for higher 
platelet counts (20). Studies have shown that the clini-
cal efficacy of PRP products is expected to increase to at 
least two to six folds of the platelets count from the base-

line value (5). In our study, the total number of platelets 
in the PRP per milliliter represented a mean increase of 
2.1-2.5 times compared with whole blood values and this 
amount was appropriate for the treatment. In the plas-
ma, the presence of leukocytes was also observed with a 
concentration of 1.1-1.3 times with respect to the normal 
blood value.

When we compared the PRP and PT groups for ROM, 
probably due to the tight exercise program of the PT 
patients during the PT sessions, the increases of flexion, 
extension, abduction, and external rotation degrees were 
significantly higher in the PT group than the PRP group, 
since for the PRP group the exercise program was only 
given as homework without the control of a therapist. 
For the adduction degree, there was an improvement 
in both groups, but we found no difference between the 
groups. Although there was an improvement in both 
groups for the internal rotation degree, in contrast with 
other motions, the internal rotation degree of shoulder 
was significantly higher in the PRP group than the PT 
group, similar to a study conducted for investigating the 
effectiveness of PRP application during arthroscopic ro-
tator cuff repair (6). This result can also be due to already 
higher degrees of internal rotation, measured before the 
treatment in the PRP group.

In a study conducted on patients who had undergone 
surgical interventions and were the subject of PRP during 
surgery, reducing postoperative pain during first month 
and positive effect of PRP on rotator cuff healing were re-
ported (10). In our study, VAS for pain (in activity, in rest 
and in sleep) was significantly improved in both groups. 
However, the higher improvement in the PT group at 
the end of treatment can show the early analgesic effect 
of transcutaneous electrical nerve stimulation in the PT 
group. In addition, during the intervention, additional 
pain due to PRP injection can lead to this finding.

Although before the treatment, the DASH score and the 
work model of DASH score were significantly higher in 
the PRP group than the PT group, both scores significant-
ly improved in both groups till there was no difference 
between the treatment groups for these scores at the 12th 
month after the treatment. This result may show us the 
contribution of PRP treatment to functional improve-
ment of patients with partial supraspinatus tear.

However, for Beck depression inventory score, no signif-
icant difference was found either between the treatment 
groups or in both groups at each evaluation step. The 
presence of depression that can exacerbate the severity 
of pain and restrict the functional capacity of the patient 
must be keep in mind; as well as other treatment modali-
ties in depression, the effectiveness of additional cogni-
tive therapy must be keep in mind, too (21). However, we 
could show neither the presence nor the improvement of 
depression in both groups.

Although for Neer’s, Hawkins’ and drop arm tests there 
were significant improvements at the 12th month after 
the treatment in both groups, the differences between 
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PRP and PT groups were not significant at none of the 
evaluation steps. This shows us the similar improve-
ments of special shoulder tests in both groups.

Both treatment modalities seemed to be effective on 
chronic partial supraspinatus tears. However, we have to 
keep in mind that the effects of exercise program, rescue 
medication and cold therapy contribute to the effect of 
PRP treatment. We thought that the drop out number of 
study was acceptable as well as the rate of severe pain re-
sulting the discontinuance of treatment.

PRP seems to be a well-tolerated therapeutic application 
which has shown encouraging clinical results in patients 
with chronic partial supraspinatus tears and may be as ef-
fective as PT. The standardization of PRP protocols, long-
term follow-up and prospective blinded randomized 
studies should clarify the questions regarding the PRP ef-
fectiveness and the durability of clinical improvements.
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