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Abstract

Background: Rotator cuff tendinopathy is considered a major cause of shoulder pain and disability that is increasing
substantially with age affecting more than half of the general population by the age of 60 years. This study aims to
assess the effect of ultrasound-guided injection of platelet-rich plasma on patient symptoms and supraspinatus tendon
thickness in cases of rotator cuff tendinopathy.

Results: This was a single-arm interventional study conducted on 30 patients with age ranging between 27 and 54
years old. Following US-guided injection of PRP, patients were evaluated clinically using the Shoulder Pain and
Disability Index (SPADI) scoring system and radiologically using ultrasonographic supraspinatus tendon thickness
measurements at 4, 8, 12, and 24 weeks. Our study showed remarkably noticeable changes when comparing the pre-
injection and post-injection SPADI scoring system. There is highly statistically significant pain and disability score and
percentage improvement, yet on the other hand, the radiological improvement shows no statistically significant
difference found between baseline tendon thickness and its follow-up at 4, 8, and 12 weeks while only there was a
statistically significant decrease in tendon thickness found at 24 weeks with P value = 0.043.

Conclusions: The ultrasound-guided PRP injection for supraspinatus tendinopathy cases is a safe, cheap, and easily
prepared outpatient procedure which showed competitive, promising, and well-proved results when compared to
other modality outcomes such as conventional surgeries, arthroscopic procedures, and physiotherapy.
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Background
Rotator cuff tendinopathy has been considered a major
cause of shoulder pain and disability that is increasing
substantially with age affecting more than half of the
general population by the age of 60 years [1].
Being responsible for 85% of the cases, rotator cuff

tendinopathy is considered the most common cause of
shoulder pain and disability [2].
The supraspinatus muscle is the most commonly in-

jured in rotator cuff tendinopathy, and most of the time,

it is accompanied with another rotator cuff muscle ten-
dinopathy [3].
The main risk factors for such cases include overweight,

old age, repetitive lifting, or overhead activities [4].
Shoulder ultrasound plays a major role in the diagno-

sis of rotator cuff tendinopathy having the advantages of
being readily available, highly sensitive, relatively inex-
pensive, and non-invasive. However, it has the disadvan-
tages of being operator dependent and requiring
standardized scanning technique [5].
The management of rotator cuff tendinopathy now-

adays includes oral drugs (like NSAIDs), local injections
with corticosteroids, and physical therapy or lastly
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surgical repair depending on the type and extent of the
injury, yet it is associated with a high risk of infection
and damage to surrounding nerves and blood vessels
with up to 6 months of recovery period [6].
Recently, there are numerous well-documented studies

about using blood and its products to facilitate the heal-
ing course and augmenting musculoskeletal repair [7].
Platelet-rich plasma (PRP) is a whole blood product

containing great concentrations of platelets that release
different kinds of growth mediators with restorative
properties. These platelet-derived growth factors include
transforming growth factor (TGF-B), which is concen-
trated in collagen synthesis, and vascular endothelial
growth factor (VEGF), which aids to induce endothelial
cell multiplying and migration and stimulates cell mi-
tosis [8].
Despite the increased use of PRP in the management

of different MSK disorders, only few studies have
searched the value of PRP injection in cases of rotator
cuff tendinopathy [9].
This study aims to assess the effect of ultrasound-

guided injection of platelet-rich plasma (PRP) on patient
symptoms and supraspinatus tendon thickness in cases
of rotator cuff tendinopathy.

Methods
This was a single-arm interventional study conducted in
the period between October 2018 and September 2019;
30 patients were included in the study ranging from 27
to 54 years old (Fig. 1).

Inclusion criteria
Patients complaining of shoulder pain with the following
criteria:

1. Diagnosed with rotator cuff tendinopathy
(supraspinatus tendinosis) by musculoskeletal
ultrasound

2. Symptoms have been continuous for more than 3
months and failed conservative treatment of at least
4 weeks of formal medical and physical therapy

Exclusion criteria

1. Prior surgery to the injured shoulder
2. Full-thickness rotator cuff tear
3. Current treatment with anticoagulation
4. Steroid injection in the past 6 months in the injured

shoulder

Patient enrollment in the study (n=30) - Full history taking- Full clinical 
examination- Shoulder ultrasound examination- Clinical evaluation using SPADI 

scoring system

Written informed consent

4 weeks of conservative management

Preparation of Platelet Rich Plasma (PRP)

Ultrasound guided injection of PRP

Clinical evaluation using SPADI scoring system and supraspinatous tendon 
thickness measurement by ultrasound at 4,8,12 and 24 weeks post PRP injection

Fig. 1 Flowchart for study methodology
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5. Prior PRP treatment to the injured shoulder
6. Bleeding disorders or preoperative platelet count

less than 50,000
7. Presence of another disease that may cause

shoulder pain and dysfunction as rheumatoid
arthritis

Ethical considerations
The whole procedures are explained in detail to the pa-
tients, and they received detailed written information
which explains the entire procedure and any possible
risks that may happen (informed consent).

Study tools

1. A centrifuge machine to obtain the platelet-rich
plasma

2. An ultrasound machine with superficial probe 10
Hz

3. Syringes 3 cm, 10 cm, and 20 cm
4. Ten-centimeter sterile test tubes
5. Citrate dextrose anticoagulant
6. Spinal needle
7. Antiseptic conditions
8. Lidocaine 2% (local anesthetic)

Study procedures
Patient preparation
Patients were subjected to the following:

� Full history taking including gender, age, right-sided
or left-sided dominance, affected shoulder, history of
occupation requiring shoulder overuse and night
pain, history of bleeding disorder, history of prior
surgeries or steroid injections

� Full clinical examination
� Shoulder ultrasound examination
� Explaining the whole procedure including the steps,

outcomes, and complications
� Written consents were taken from the patients

according to ethical committee considerations
� Patients are evaluated clinically using the Shoulder

Pain and Disability Index (SPADI) scoring system
and radiologically using ultrasonographic
supraspinatus tendon thickness measurements in
each visit

Procedure

A.) Pre-procedure instructions

Patients who have scheduled an injection should stop
all anti-inflammatory medications for 1 week prior to

injection. Patients should be prepared to take it easy for
about 2–3 days after the injection.

B.) Preparation of platelet-rich plasma (PRP)

PRP was prepared using standard techniques. Patient
blood was collected under aseptic conditions in acid cit-
rate dextrose tubes. An antecubital blood draw of 20ml
was done. This blood was put in a centrifuge at 2000 rota-
tion per minute (soft spin). The whole blood is separated
into three layers. The supernatant layer of plasma and
buffy coat were separated and subjected to centrifugation
at 3000 rotation per minute (hard spin). In the final end
product, the upper two thirds of the tube will be contain-
ing platelet-poor plasma which is removed, and the lower
one third will be PRP enhanced with a superficial buffy
coat which will be used for injection [10].

C.) Technique of the procedure

Each participant underwent a single injection of PRP.
The procedure starts with a diagnostic ultrasound to de-
tect the site of the subacromion bursa. Then the patient
is positioned in a sitting position, and the site of injec-
tion is decided (Fig. 2). Under aseptic conditions, sterile
surgical gloves, probe cover, sterile gel, and betadine
were used to sterilize the site of injection and probe sur-
face. Three milliliters of local anesthesia is given at the
injection site subcutaneously. Using a 22-gauge spinal
needle, 5–7ml of the PRP product was injected at the
subacromion bursa of the affected site, and under ultra-
sound guidance (Fig. 3).
After injection, the patient’s arms were supported with

a simple sling for 48 h. Patients were requested to
mobilize the shoulder at the earliest.

D.) Aftercare following PRP injection

Fig. 2 Patient positioning during ultrasound-guided injection
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� Participants were advised to use relative rest
including 2 days off work.

� Patients should not take anti-inflammatory medica-
tions for the next 2 weeks.

� Slowly advance activities of daily living progressively
over 2 weeks and return to activity as tolerated.

� Pain in the area of injection is common. Pain pills in
the form of paracetamol pills are provided for this.
It usually resolves in the first few days.

� A follow-up post-procedure exam will be scheduled
after about 4, 8, 12, and 24 weeks.

� If the patient feels any of the following symptoms,
immediately, he must contact our department:
prolonged redness, swelling, fevers, and chills.

E.) Outcome measures

We use two types of measures which are the Shoulder
Pain and Disability Index (SPADI) score and the ultra-
sound measure of the supraspinatus tendon. The SPADI
score is a questionnaire answered by the patient to as-
sess the severity of pain and on doing some ordinary
everyday tasks and how difficult they are done on a scale
of 0–10. Then results are calculated to get scores ready
to be compared with after treatment (Fig. 4) [11].
For the supraspinatus tendon thickness measurement,

the arm was placed into the modified crass position that
is the palm of the hand on the iliac crest with the elbow
directed posteriorly. On-screen calipers were used to
measure between the echogenic tendon boundaries at a
point 20 mm medial to the insertional site with the
mean of these measures used for analysis. The mean
average tendon thickness in the adult is about 6.6 mm.

Results
This study was conducted on 30 cases with age ranged
from 27 to 54 years and with mean ± SD of 39.8 ± 9.1
years. They were 10 females (33.3%) and 20 males
(66.7%). The majority of the cases (20 cases) had right-
sided affection, 18 of which were right-sided dominant,
and the other (10 cases) cases were left-sided affected, 6
of them were left-sided dominant.

Outcome measures
SPADI score (Table 1)
For the whole study group members, an exploratory ana-
lysis of SPADI scores was done prior to the procedure
and then at 4, 8, 12, and 24 weeks after the injection.
Data of 30 patients were analyzed. The total scoring
difference between pre-injection and post-injection
shows that there was a statistically significant decrease
in the SPADI score at the different points of follow-up
(P < 0.01) (Fig. 5).
Based on the previous results, a statistically significant

improvement of the total scores and their percentages
should be concluded. They showed a remarkable drop
from a mean value ± SD of 98.87 ± 8.70 (88–116) (base-
line values) to 72.67 ± 4.91 (67–82) after 24 weeks (post-
injection), completing its descending way. The P value of
< 0.001 suggested high statistical significance. However,
the maximum mean difference between the four points

(C)

(A)

(B)

Fig. 3 a Right shoulder ultrasound with diffuse supraspinatus thickening
and heterogenicity. b Baseline supraspinatus tendon thickness (white
arrow). c Ultrasound-guided injection of PRP in the right
subacromion bursa
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of follow-up is noted throughout the duration between 8
and 12 weeks post-injection which was 85.00 ± 6.35 at 8
weeks and 76.07 ± 5.70 at 12 weeks post-injection.

Tendon thickness (Table 2)
The previous table shows that there was no statistically
significant difference found between baseline tendon
thickness and its follow-up at 4, 8, and 12 weeks while
only there was a statistically significant decrease in tendon
thickness found at 24 weeks with P value = 0.043 (Fig. 6).
The previous graph shows that the radiological

changes as regards the tendon thickness appear only at
the last follow-up visit after 24 weeks. So, clinical im-
provement precedes the radiological improvement.
There were no adverse events or unexpected side ef-

fects as regards the PRP injection except for the toler-
able pain. Twenty-four cases reported that they were

Fig. 4 Shoulder pain and disability index (SPADI)

Table 1 Comparison between the baseline SPADI score and its
follow-up at 4, 8, 12, and 24 weeks

SPADI score Paired t test

Mean ± SD Range Differencea Test value P value Sig.

Baseline 98.87 ± 8.70 88–116 – – – –

4 weeks 91.73 ± 6.97 82–105 7.13 ± 2.39 11.577 0.000 HS

8 weeks 85.00 ± 6.35 76–97 6.73 ± 1.58 15.073 0.000 HS

12 weeks 76.07 ± 5.70 70–89 8.93 ± 2.87 16.310 0.000 HS

24 weeks 72.67 ± 4.91 67–82 3.40 ± 1.40 18.430 0.000 HS

P value > 0.05: nonsignificant; P value < 0.05: significant; P value < 0.01:
highly significant
aDifference was calculated from the previous reading
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completely satisfied with care, yet the other 6 cases were
slightly satisfied.
Immediate post-treatment pain was recorded. The clin-

ical impression was that pain as a result of the injection
was modest and spontaneously resolved in 2 to 3 days.

Discussion
Rotator cuff injuries are responsible for approximately
85% of cases of shoulder pain and disability [2].
It has been hypothesized that improving angiogenesis

and augmenting tissue remodeling by inducing the re-
lease of fundamental growth factors (GFs) such as vascu-
lar endothelial growth factor (VEGF-B) via PRP
administration can positively affect healing process [7].
The theory supporting the use of PRP in treating various
musculoskeletal conditions is based on the concept of
reparative formation. In this context, platelets play an es-
sential role in the healing process through the normal
secretion of GFs and recruitment of reparative cells [11].
Our study showed remarkably noticeable change when

comparing the pre-injection and post-injection SPADI
scoring system at 4, 8, 12, and 24 weeks. There is highly

statistically significant pain and disability score improve-
ment, yet on the other hand, the radiological improve-
ment showed no statistically significant difference found
between baseline tendon thickness and its follow-up at
4, 8, and 12 weeks while only there was a statistically sig-
nificant decrease in tendon thickness found at 24 weeks
with P value = 0.043.
There are few studies that suggested the efficacy of

ultrasound-guided PRP injection on rotator cuff tendino-
pathy. One study closely resembled ours [12]. Also,
other studies explored the use of PRP injection in
augmentation to arthroscopic rotator cuff repair with
intra-operative PRP injection [13].
Some studies also compared between PRP injection

and physiotherapy in the treatment of chronic supraspi-
natus muscle partial tear [14].
Regarding the side effects of the procedure; our

study—similar to the Sengodan group study—showed
that the most common side effect was post-injection
pain which was modest and spontaneously resolved in 2
to 3 days. There were no other specific side effects re-
garding PRP injections [10].
Mautner et al. stated that PRP injections almost carry

no risk of acquiring a transmitted blood-borne infection
or causing any anaphylactic reaction [15].
Randelli et al. stated that all his patients had reduction

in pain, functional improvement, with no adverse effect
when using PRP for the augmentation of arthroscopy in
the treatment of cuff repairs. This was shown by the im-
provement in the constant score at 12 weeks following
the repair [16].
Saltzman et al. concluded that there is an improve-

ment in pain and reduction in the rehabilitation period
in cases where PRP augmentation was done intra-
operatively during arthroscopy for patients with rotator
cuff tear. When PRP is used to augment rotator cuff
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Fig. 5 A graph displaying the difference in the SPADI score between the four points of follow-up visits

Table 2 Comparison between baseline tendon thickness and its
follow-up at 4 weeks, 8 weeks, 12 weeks, and 24 weeks

Tendon thickness in mm Paired t test

Mean ± SD Range Differencea Test value P value Sig.

Baseline 7.26 ± 0.44 6.7–8.1 –

4 weeks 7.22 ± 0.35 6.7–8.1 0.04 ± 0.10 0.276 0.784 NS

8 weeks 7.18 ± 0.43 6.7–8.1 0.02 ± 0.05 0.504 0.618 NS

12 weeks 7.17 ± 0.50 6.7–8.1 0.01 ± 0.10 0.523 0.604 NS

24 weeks 7.10 ± 0.30 6.6–7.6 0.07 ± 0.37 2.221 0.043 S

P value > 0.05: nonsignificant; P value < 0.05: significant; P value < 0.01:
highly significant
aDifference was calculated from the previous reading
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repair, it resulted in decreased re-tear rates, early going
back to day-to-day activity, and improvement in pain
[17].
IIhanli et al. compared between PRP therapy and

physiotherapy in the treatment of supraspinatus tendino-
pathy and conclude that PRP therapy is a well-tolerated
therapeutic application that showed encouraging clinical
results in patients with chronic tendinopathy and may
be as effective as physiotherapy [14].
Parada et al. suggested that surgery, as a classic option

for treating these cases, has risks such as infection and
damage to surrounding nerves and blood vessels with up
to 6 months of recovery period depending on the sever-
ity of the injury. Stiffness, weakness, chronic pain, or in-
complete healing after surgery can occur [18].
In a double-blinded randomized control trial, Schwitz-

guebel et al. stated that PRP injections within interstitial
supraspinatus tears did not improve tendon healing or
clinical scores compared with saline injections and were
associated with more side effects. However, in their
study design, a larger patient population consisting of 80
symptomatic patients was included, 2 injections of PRP
with 1-month interval were done, and a longer follow-
up duration for up to 12months using magnetic reson-
ance arthrography and multiple pain and disability scor-
ing systems was used [19].
There are many strong points concerning our study.

First, the sample of the patients had the same diagnosis,
and everybody received PRP injection. Shoulder func-
tions and pain scores were collected at frequent time
points after injection, allowing for an increased likeli-
hood that subtle changes may be noticed. Therefore, the
primary hypothesis is accepted. This study succeeded in
demonstrating that those patients receiving PRP injec-
tions have decreased pain, improved healing properties,
and superior functional outcomes.

The limitation of the study was the relatively short
duration of follow-up with the need to involve a larger
number of patients for a longer follow-up period in fu-
ture studies to validate our results.
From our practice, although we did not have a recur-

rence of symptoms in the 24 patients who showed
complete satisfaction with the results of a single session
of PRP injection all over the 24 weeks of follow-up, we
felt that studies should be directed towards more than
one injection for the same patient at fixed scheduled
dates and longer follow-up duration to assess the max-
imum efficacy of the PRP injection specially in those pa-
tients who were only slightly satisfied with one injection
results.

Illustrative case
Clinical data:
A 52-year-old female patient, right-sided dominant, pre-
sented by right shoulder pain of 14–month duration
with the inability to fully abduct her right arm.
Dominant or non-dominant shoulder: Dominant.
Medical history: HCV positive.
Surgical history: Irrelevant.
Trauma history: Negative.
By clinical examination: Limitation in almost all

shoulder movements mainly above head abduction.
Baseline (SPADI) score was calculated:

1. For the pain score, 32/50 or 64%
2. For the disability score, 62/80 or 77.5%
3. For the total score, 94/130 or 72.3 %

Right shoulder ultrasound examination was done:
The supraspinatus tendon is diffusely thickened with

diffuse hypo-echogenicity and indistinct fibrillar pattern
suggesting supraspinatus tendinopathy (Fig. 7a):

Fig. 6 A graph displaying the difference in the tendon thickness throughout the points of follow-up
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1. Her baseline tendon thickness, 6.7 mm (Fig. 7b)
2. Ultrasound-guided PRP injection procedure was

done at another appointment (Fig. 7c)
3. Assessment of her (SPADI) score after 24 weeks

from the procedure date:

(a) For the pain score, 28/50 or 56%
(b) For the disability score, 48/80 or 60%
(c) For the total score, 76/130 or 58.4 %

4. Assessment of her tendon thickness after 24 weeks
from the procedure date, 6.4 mm (Fig. 7d).

Conclusions
The ultrasound-guided PRP injection for supraspinatus
tendinopathy cases is a safe, cheap, and easily prepared
outpatient procedure which showed competitive, prom-
ising, and well-proved results when compared to other
modality outcomes such as conventional surgeries,
arthroscopic procedures, and physiotherapy. PRP has the
potential to heal the muscle-tendon unit of the rotator
cuff at the level of degenerative tissues and may be a pri-
mary nonsurgical treatment modality for RCT.
We recommend that the future studies should have

more concentration on the mechanism of action of PRP
on tendinopathy that remains a challenge and deserves
ongoing investigation. Furthermore, a long-term follow-
up is recommended using ultrasound to assess the
changes occurring in the injected tendon following the
injection of PRP.
It deserves our attention to its value and efficacy for

the sake of the patient as a minimally invasive procedure
providing better quality of life.
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