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ORIGINAL ARTICLE

Platelet-rich Plasma Injection in the Treatment of
Supraspinatus Partial Tear

Ibrahim Hussien, Mohamed Gamal Kamel Abdelkader, Abdelrahman Mostafa Tawfik*

Department of Orthopedic Surgery, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt

Abstract

Background: Many people around the world suffer from rotator cuff (RC) lesions. RC tears are also an extremely
common complaint, and their incidence rises with age. Both bursal-sided and articular-sided tears can occur as partial-
thickness tears.

Aim: We aimed to determine the role of therapeutic shoulder injection with platelet-rich plasma (PRP) in the man-
agement of supraspinatus partial tears.

Patients and methods: This prospective research was performed on 20 patients at Al-Azhar University Hospitals (El
Hussein Hospital and Sayed Galal Hospital) from September 2021 to November 2022. We included 20 patients suffering
from a partial-thickness tendon tear. We measured patient satisfaction after injection with PRP in the shoulder surgery.

Results: Their average age was 51 years, with a range of from 42 to 65 years. The most impacted age group was between
50 and 60 years. The right side was significantly affected higher than the left side at a percentage of 80 %. Fourteen
(66.6 %) patients complained of a moderate degree of shoulder pain. There were 85 % of the participants, who were very
satisfied, 10 % who were moderately satisfied, and one patient who was not satisfied.

Conclusion: Subacromial injection of PRP is an effective minimally invasive therapy for supraspinatus partial tears. It
is an accurate and safe technique that showed effective outcomes in tendon healing without significant risks or side
effects.

Keywords: Partial-thickness tears, Platelet-rich plasma, Supraspinatus partial tears

1. Introduction nonoperative care. Rest, exercise, physical therapy,
NSAIDs, and activity modification are all parts of
the treatment.” When conservative treatment has
failed for 6 weeks, surgical intervention has been
human body." Structural anomalies in the sub- used as an alternative option for management.” The
acromial space are thought to be the cause of Success rate of surgical treatment was variable with
44—80 % of all shoulder complaints. The rotator cuff ~ unfavorable rates of complication and different pe-
(RC) muscle tendons are present in this space.” The riods of recovery. Less invasive techr}lque‘s for the
tendinous portion of the RC muscles becomes Management of long-term tendon injuries have
impacted under the anteroinferior aspect of the Peen evaluated and proved to be beneficial in
acromion and the coracoacromial arc in the painful reducing morbidity and decrease the period of

6
condition known as subacromial impingement T€COVery.

syndrome, leading to loss of function and restricted When other conservative treatments have been
movement.’ attempted, therapeutic subacromial injection should

7 . . e
The main course of treatment for RC tendinop- be evaluated.” To achieve the best clinical results and

athy without complete ruptures is conservative minimize local complications, the subacromial

he shoulder joint is the most movable with a
wide range of motion of all the joints of the
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subdeltoid bursa must be precisely injected as the
key component of the injection procedure.® The use
of blind injection in clinical practice is common.’
Studies have shown that image guidance, most often
ultrasonography (US), improves the accuracy of
needle placement. The US provides precise targeting
of the target structure while minimizing injury to
significant anatomical structures (nerves, vessels,
etc.).’’ Only a few medications, such as steroids and
anesthetics were used until a few years ago due to
limited availability and inadequate understanding of
pharmacological effects.'’ In recent years, the intro-
duction and discovery of new medications [platelet-
rich plasma (PRP) and hyaluronic acid], as well as
developments in diagnostic tools and data of joint
illnesses have facilitated the progress of a modern
discipline that combines technology and knowledge
for the management of joint diseases.'” '

We aimed to determine the role of therapeutic
shoulder injection with PRP in the management of
supraspinatus partial tears.

2. Patients and methods

This was a prospective cohort study on 20 pa-
tients, 14 males and six females performed at the Al-
Azhar University Hospitals (El Hussein Hospital
and Sayed Galal Hospital), Egypt. The study period
was from September 2021 to November 2022.

2.1. Inclusion criteria

Male or female patients diagnosed with partial
thickness tendon tear on the basis of clinical, labo-
ratory data, and radiological investigations, failed
conservative treatment and were able to complete
follow-up periods at 4 and 12 weeks.

2.2. Exclusion criteria

Previous shoulder surgery, full-thickness RC tear,
the patient who received corticosteroid or other
shoulder injections during the last 6 months before
the study, patients on anticoagulant therapy, or with
coagulation disorders. Patients with chronic shoul-
der disorders (e.g., rheumatoid arthritis and sero-
negative arthropathy), application of physiotherapy
of the injured limb, and patients receiving or likely
to need systemic corticosteroids during the following
12 months, for any reason.

2.3. Patient counseling and consenting

The entire process, including the steps, results,
and any complications, was thoroughly explained to

the patients. Then, following the ethics committee's
guidelines, written consent was obtained from each
patient.

2.4. Patient evaluation

Each participant in our study underwent a clinical
evaluation that involved full history taking, physical
examination, and radiological evaluation.

2.5. Clinical history

Demographic data recording age, sex, and occu-
pation. Full history taking including pain (site,
onset, course, duration, and interference with
normal daily activity) and review of the previous
imaging studies. Laboratory investigation: complete
blood count, liver function test, kidney function test,
prothrombin time, partial thromboplastin time, and
international normalized ratio. Clinical examina-
tion: positive empty can test. Clinical scoring: visual
analog scale (VAS): a VAS scoring system used to
assess the degree of pain for all studied patients
initially at baseline and also during the two follow-
up periods. Patients were asked to express the de-
gree of pain at the time of evaluation by giving a
degree from 0 to 10 (0 = no pain and 10 = the most
severe pain).

2.6. Radiological evaluation

Cases were evaluated using an MRI study and US
measurement of supraspinatus tendon thickness.
All patients show partial thickness tears.

2.7. Shoulder injection procedure

Conventional subacromial injection of 3—5 ml of
PRP and repeated for 3 successive months. (a) Pre-
procedure instructions: patients who have an injection
scheduled must stop using any anti-inflammatory
drugs for 1—2 weeks before the injection. (b) Tools of
procedure: centrifuge machine to obtain PRP, 5 ml
syringes, 10 cm test tubes that should be sterile, lido-
caine 2 % (local anesthetic), and citrate dextrose as
anticoagulant under antiseptic conditions. (c) Prepa-
ration of PRP: PRP was generated using conventional
techniques. With tubes made of acid-citrate and
dextrose, the patient's blood was drawn under aseptic
conditions. A measure of 10 ml of antecubital blood
draw will yield 2—3 ml of PRP depending on the
baseline platelet count of an individual. This blood was
spun at 900 revolutions per minute in a centrifuge for
7—10 min (soft spin). Three layers of the entire blood
were created. The buffy coat and the plasma
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supernatant layer were separated, and they under-
went centrifugation at a speed of 2000 revolutions per
minute for 10 min. The lower third of the tube, which
was PRP augmented with a superficial buffy coat, was
injected, while the upper part of the tube, which con-
tained platelet-poor plasma, was disposed of tech-
nique. Patient position: the patient was seated with his
hands on his knees. Disinfection: the procedure was
done under complete aseptic conditions, using sterile
surgical gloves, and betadine to sterilize the injection
site. Anesthesia: cutaneous and tract anesthesia was
achieved with 1 ml of local anesthetic (lidocaine at the
site of the injection subcutaneously). Injection tech-
nique: using the posterior approach, a sterile needle
and 5-ml syringe were inserted percutaneously. A
measure of 4 ml of PRP was injected in the subacromial
space. Postinjection protocol: the patient was observed
for 10 min and then discharged after being informed of
the postinjection instructions. The use of local anal-
gesics as NSAIDs in the form of topical gel and ice
packs if needed for pain control and modify activity as
tolerated. There is no use of NSAIDs throughout our 3-
month follow-up period due to their antiplatelet and
anticoagulant effects, which could diminish the effec-
tiveness of PRP. The patients were instructed to avoid
strenuous activity including the injected region for at
least the first 48 h. Gradual return to activity is allowed.
The patient was instructed to contact us immediately if
he felt any of the following symptoms: prolonged
redness, swelling, fever, or chills.

2.8. Evaluation and follow-up protocol

The patients underwent follow-up with the sec-
ond and third injections at weeks 4 and 8, as
measured by the VAS scoring for pain and range of
motion of the affected shoulder, and the patients
were evaluated by shoulder MRI or the US after 6
months.

2.9. Statistical analysis

The Statistical Package for the Social Sciences
(SSPS) software was used to conduct statistical
analysis. All data were statistically analyzed using
SPSS 22.0 software (SPSS Co. Ltd., USA). The
mean + SD was used to convey patient data, and the
number of cases and percentage were used to
represent categorical variables. To compare the two
study groups, the Student t-test was used for typi-
cally quantitative variables. P values less than 0.05
were considered significant. Appropriate descrip-
tive and inferential statistical tests were used.
Friedman's test [was used in testing the significant
variance between periods using the post-hoc test

Table 1. Demographics including age and sex.
Sex [n (%)]

Age (years) Total [n (%)]

Males Females
<50 2 (14.3) 1 (16.66) 3 (15)
50—<60 8 (57.14) 4 (66.66) 12 (60)
>60 4 (28.6) 1 (16.66) 5 (25)
Total 14 (100) 6 (100) 20 (100)
Minimum—maximum 42.0—65.0
Mean + SD 53.5 + 7.25
Median 53.5

(Dunn's)]. The F:F test (analysis of variance) with
repeated measures [was used in the comparison
between periods using the post-hoc test (Bonfer-
roni)]. P: P value for comparing among the studied
periods. P1: P value for comparing baseline and 4
weeks. P2: P value for comparing baseline and 12
weeks. P3: P value for comparing among 4 weeks
and 12 weeks. U: Mann—Whitney test and Student ¢-
test were used.

3. Results

The present study included 20 patients: 14 males
and six females. Their ages ranged from 42 to 65
years with a mean age of 51 years. The most affected
age group was between 50 and 60 years. The least
affected age group was below 50 years (Table 1,
Fig. 1).

Table 2 shows that the right side was significantly
affected more than the left side as a percentage of
80 % (Fig. 2).

Table 3 shows that the patients were classified
according to the degree of pain (VAS score) as mild
(score 1—3), moderate (4—6), and severe (7—10).

H Male

B Female

Fig. 1. Pie chart displaying the percentage of each sex included in the
study group (n = 20).

Table 2. Distribution of the studied patients according to the affected
side (N = 20).

Affected sides n (%)

Right 16 (80)
Left 4 (20)
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Right 20%

Fig. 2. Pie chart displaying the percentage of the affected side among the
studied cases (n = 20).

Table 3. Distribution of the studied patients according to baseline visual
analog scale score (N = 20).

Baseline pain (VAS) scores n (%)

Mild (1-3) 3 (16.7)
Moderate (4—6) 14 (66.6)
Severe (7—10) 3 (16.7)
Minimum—maximum 2.0—9.0 (28.2)

Median (IQR) 5.0 (5.0—6.0) (5.9)
Mean + SD 4.98 + 1.57 (7.1)

IQR, interquartile range; VAS, visual analog scale.

Table 4. Distribution of the studied cases according to tear site (N = 20).

Table 5. Satisfaction of the included patients.

Variables

Studied patients
(N =20) [n ()]

Very satisfied 17 (85)
Moderately satisfied 2 (10)
Not satisfied 1(5)

Table 4 shows that the patients diagnosed with
partial thickness tendon tears were classified ac-
cording to the site of the tear, whether interstitial,
articular, or bursal surface (Fig. 3).

Table 5 shows that regarding the satisfaction of
the included patients, we found that 85 % of the
patients were very satisfied, 10 % were moderately
satisfied, and only one patient was not satisfied.

4. Discussion

According to the Parada et al.'® study, it has been

shown that the traditional choice for treating these
cases had risks like infection, injury to nearby blood
vessels and nerves, delayed healing, and a recovery
time of up to 6 months, depending on the degree of
the injury and shoulder's stiffness. Randelli et al.'”
observed that these risks have a high prevalence,
ranging from 6 to 11 %. This study included 20 pa-
tients complaining of varying degrees of shoulder
pain and limited range of movements and diagnosed
with supraspinatus partial tears not responding to

Tear sites n (%) other lines of conservative treatment. Our main
Interstitial 5 (25.0) objective was to evaluate the role of therapeutic PRP
Arhcullar rsf“rface 10 50.0)  subacromial injection in patients with supraspinatus
Bursal surface 5250 partial tears. In our study, the age group most
60 -
50
o 40
on
8
g
5 30 1
20 A
10 1
|
0 T T 1
Intersitial Articular surface Bursal surface

Tear site

Fig. 3. Graph displays the distribution of the studied cases according to tear site (n = 20).
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affected was between 50 and 60, followed by those
over 60 years, with a mean age of 53.5 + 7.25.

Similar disease prevalence was suggested by the
study by George et al,'® which also noted that the
mean age group was 58—60 years and that the prev-
alence increases with age. We observed that the right
shoulder was affected more than the left one. This
result matches with Ibrahim et al."” and Shams et al.,*°
who highlighted that this happens as a result of the
dominant shoulder being overused, which makes it
more vulnerable to inflammation and damage.

In this study, we used PRP injection in 20 patients.
All the studied patients were successfully injected
with the posterior approach. We evaluated the ca-
pacity to get into the subacromial bursa and inject
the substance in the peritendinous region as a
technical success in our study, as described by Niazi
and Habib.”! We used the anterior approach for
subacromial injection as adopted by Hashiuchi
et al,” while Cole et al.”* used the lateral approach.
We used the same method as several studies”"* >
regarding mixing the local anesthetic with cortico-
steroid preparation. According to other findings,
corticosteroid producers advise against this mixture
due to the possibility of steroid crystal clumping and
precipitation. However, most rheumatologists and
physiotherapists believe that this mixture produces
transient analgesia, ensures medicine administration
to the appropriate target, and dilutes the crystalline
solution so that it is better diffused throughout the
injected area. All patients were diagnosed with
partial-thickness supraspinatus tendon tears.

The outcome measures collected at pretreatment
and posttreatment visits were VAS scores for pain,
MRI, and US supraspinatus tendon thickness.
Follow-up was done at 4, 8, and 12 weeks post-
injection to evaluate the patient's clinical and
radiological response. The mean VAS score for our
patients decreased from 4.98 as a baseline score to
3.07 after 4 weeks till reached 1.98 at the end of the
third month postinjection. This finding denoted
clinical improvement. This is consistent with the
Niazi and Habib®' study, which found a mean value
of 2.5 points pain reduction; however, that study
extended follow-up for 6 months postinjection.
Pasin et al.” also reported that the mean VAS score
significantly reduced from week 3 to week 8 post-
injection. Levendoglu and Halim Y&lmaz®’ had
similar results, showing a statistically significant
VAS score improvement at rest and in movement on
day 15 and at 1 and 3 months postinjection. Our
included patients, diagnosed with supraspinatus
tendon partial thickness tears, were injected with
PRP. We found that there was no significant differ-
ence after 4 weeks and that the mean reduction in

the size of the tear was noted only in the 12-week
postinjection follow-up.

This agrees with the study by Cai et al.,*® which
determined the healing degree by calculating the
difference in tear size using MRI concluding a good
therapeutic effect of PRP. Many studies® ' have
documented the beneficial effects of individual
growth factors of PRP on tendon healing. Applica-
tion of PRP was shown to promote tendon cell
proliferation, collagen synthesis, and vascularization
in vitro and in vivo as emphasized by the study made
by de Mos et al.”*

Nguyen et al.**> recommended that PRP be used as
a nonoperative option to treat RC partial tears.
Furthermore, additional studies®™ *° investigated
the use of intraoperative PRP injection in augmen-
tation of arthroscopic RC repair and found a
considerably decreased retear rate. Saltzman et al.””
also said that there is less discomfort and a shorter
rehabilitation period.

However, Chahal et a and Kesikburun et al.*
found no significant beneficial effect of using PRP in
chronic RC tendinopathy., According to Matthewson
et al.’” while PRP is widely available, several alterna-
tive techniques of extraction, concentration, distribu-
tion, and timing protocols may limit the use of this
method. Regarding the side effects of our procedure,
the only noted adverse effect was postinjection pain.
Sixteen (70 %) patients have experienced mild tran-
sient shoulder pain which started in the early hours
following injection and spontaneously resolved within
2-3 days. In our study to reduce the postinjection
pain, we used immediate postinjection local ice
fomentation. It was a successful method as these pa-
tients did not complain of postinjection pain. This was
the same technique used by Haque et al,*’ who rec-
ommended that the area should be immediately iced
following the injection.

There were only a few limitations to this study.
The first is that there was no placebo control group,
hence it was not a randomized study. Next is the
relatively small sample size, and a short follow-up
period. We also did not conduct a comparative
analysis of injection results under US guidance
against the blind technique. We recommended that
the clinical value of PRP injection for RC diseases
might be evaluated in a larger randomized
controlled trial compared with the current conven-
tional therapy.

1.38

4.1. Conclusion

Finally, we concluded that subacromial injection
of PRP provides a good minimally invasive method
for the treatment of supraspinatus partial tears by
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adding great value to its diagnostic role. It is an
accurate and safe technique that showed effective
outcomes in tendon healing without significant risks
and side effects. We recommended that PRP injec-
tion should be performed as the next step after the
failure of other conservative treatment lines.
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