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Abstract: Background: The aim of our study is to compare the efficacy of PRP, steroids, and autolo-
gous blood injection in patients with chronic lateral epicondylitis. Method: A total of 120 patients
comprised our study. Three groups of 40 patients each received only one of the following: PRP,
steroids, or autologous blood injections. Thereafter, VAS (visual analog scale), DASH (Disabilities of
the Arm, Shoulder, and Hand), and Nirschl scores of those treated were evaluated in the second week,
the fourth week, the third month, and the sixth month. Results: The baseline evaluation revealed
no significant change in VAS, DASH, and Nirschl scores among the three groups (p > 0.050). At the
second week evaluation, patients treated with steroids showed significant improvement compared to
patients treated with PRP and autologous blood (p < 0.001). The fourth-week evaluation revealed
the VAS, DASH, and Nirschl scores of the patients treated with steroids to have improved more
significantly than those of patients treated with PRP and autologous blood (p < 0.001). The third
month, when the results of all three groups were compared, revealed similar results (p > 0.050). The
sixth-month evaluation, when the results of all three groups were compared, revealed the autologous
blood and PRP applications provided significantly better results than the group treated with steroids
(p < 0.001). Conclusion: We concluded that steroid administration is effective in the short term,
while PRP and autologous blood applications are more effective than steroid administration in the
long term.

Keywords: chronic; lateral epicondylitis; steroid; PRP; autologous whole blood injection; injection;
elbow; VAS

1. Introduction

Lateral epicondylitis, also known as tennis elbow, is a clinical condition seen in
approximately 1-3% of the population. The disease usually affects individuals between the
ages of 35 and 50 [1,2]. The underlying cause of this pathology is often not fully revealed.
Overuse of the wrist extensor and supinator muscles is among the most common causes,
although it is frequently seen in tennis players. The most affected muscle is extensor
carpi radialis brevis. The diagnosis of lateral epicondylitis is usually made by physical
examination. Pain with pressing on the lateral epicondylitis in the elbow and a positive
Cozen’s test occupies an important place in the diagnosis. Also, resisted wrist extension
with the elbow fully extended can exacerbate pain. Rather than a simple inflammatory
event, lateral epicondylitis is a complex pathology in the lateral epicondyle region of the
humerus at the attachment site of the extensor tendons (extensor carpi radialis brevis,
extensor digitorum, extensor digiti minimi, and extensor carpi ulnaris) in the forearm [3].

Many different treatment methods have been described in the treatment of lateral
epicondylitis. Activity modification, NSAID use, bracing, extracorporeal shock wave
therapy, YAG laser treatment, and acupuncture are among the treatment options. Manual
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therapy, TECAR therapy, ultrasound and TENS applications, and exercises (passive, active-
assisted, active, stretching, etc.) can also be counted. Botulinum toxin, PRP, steroids, and
autologous whole-blood injections are also frequently used in lateral epicondylitis [4].
Despite the wide range of treatment options, there is still no consensus in the literature as to
the most efficacious treatments, especially in chronic cases [5-7]. Despite the varied results
published in the literature relating to PRP, steroids, and autologous whole-blood injections,
no published study has compared the efficacy and safety of these three treatment methods.

2. Methods

Our retrospective study scanned our hospital information management system to
review cases originating between 2017 and 2020. Patients evidencing pain with pressure
to the lateral epicondyle; pain with active wrist extension against resistance in forearm
pronation; pain with full elbow extension; and a diagnosis of lateral epicondylitis were
evaluated for inclusion in the study. Patients admitted to our hospital with a diagnosis
of lateral epicondylitis whose complaints did not improve despite traditional treatments
(NSAIDs, physical therapy, bracing, etc.) and who had undergone elbow injections for
lateral epicondylitis were included in the study, as were patients who were examined,
followed up, and treated by a single clinician. Where files contained incomplete or sus-
picious data, patients were telephoned to confirm their occupation, dominant arm, and
affected arm.

Criteria for inclusion in the study included patients who were followed up for three
months with traditional treatment methods (such as NSAID use, physical therapy applica-
tions, use of brace); patients whose complaints did not resolve after treatment; patients who
were 17 years of age or older and had direct radiographs and no pathologies (e.g., intra-
articular free body, osteoarthrosis); and patients who attended the polyclinic controls on the
fifteenth day, fourth week, third month, and sixth month and for whom no other treatment
occurred during these follow-ups. Criteria for exclusion from the study included patients
with a history of acute elbow trauma; diagnosis of systemic diseases such as rheumatoid
arthritis, DM (diabetes mellitus), hepatitis, anemia, and bleeding disorders; patients who
must use anticoagulant or antiaggregant treatment; patients with severe weight change
in the last year (i.e., size change in the patient’s daily life clothes); patients with a history
of malignancy, pregnancy, previous elbow fractures, epilepsy, or cervical radiculopathy;
patients with a history of elbow surgery; patients with an elbow injection history in the last
six months; patients with additional pathologies in the elbow (such as pin neuropathy);
patients with diagnosed psychiatric disorders; patients lacking necessary data in the patient
file for the study; and patients unable to communicate.

The minimum number of patients to be included in the study groups was determined
through power analysis. Afterward, the patients were divided into subgroups by making
stratified sampling according to gender from the determined patient group pools.

With the patients’ elbows flexed at 90 degrees, 2 mL autologous whole blood + 1 mL
prilocaine hydrochloride (20 mg/mL), 2 mL prilocaine hydrochloride (20 mg/mL) + 1 mL
betamethasone (injection contains betamethasone dipropionate equivalent to 5 mg be-
tamethasone and betamethasone sodium phosphate equivalent to 2 mg betamethasone),
or 2 mL PRP + 1 mL prilocaine hydrochloride (20 mg/mL) were applied with the help of
21 G injector to the area with the most pain on the lateral epicondyle using the technique
of peppering. Afterward, patients in all groups were advised to rest their elbows the
first day after injection, to adhere to immobilization with a shoulder arm sling, to avoid
anti-inflammatory drugs other than paracetamol the first two weeks after injection, to avoid
cold or hot application, and to avoid anticoagulant and anti-aggregate drugs during the
follow-up. The patients were warned during the follow-up against making additional
injections to the elbow area. Control polyclinic data of the patients were evaluated on the
fifteenth day, fourth week, third month, and sixth month. VAS, DASH, Nirschl (Numeric
Pain Intensity Scale) scores, and clinical results were evaluated in the pre- and post-injection
follow-ups.
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2.1. PRP and Whole Blood Preparation

Preparation and administration of platelet-rich plasma were performed in all patients
under the same conditions, according to the method described by Anitua et al. [8,9]. A total
of 30 mL of peripheral blood was taken from the antecubital region. The sample was placed
in tubes containing 3.2% sodium citrate and taken into another tube with EDTA to check
the number of peripheral platelets. Samples were centrifuged at 1500 rpm for 8 min at
room temperature. The amount of 1 mL of the PRP obtained was sent to the laboratory for
platelet count. Activated PRP (50 puL Cl, Ca for 1 mL PRP) was applied by palpation under
sterile conditions to the most sensitive point in the lateral epicondyle area at the elbow.

For autologous blood injection, 2 mL of venous blood taken from the other upper
extremity of the patient was mixed with 1 mL of prilocaine hydrochloride (20 mg/mL) and
made ready for injection.

2.2. Statistical Analysis

Statistical analysis was performed using SPSS software (IBM Corp. Released 2017.
IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY, USA: IBM Corp.). The con-
formity of the numerical variables to the normal distribution was performed using visual
(histogram and probability graphs) and analytical methods (Kolmogorov-Smirnov /Shapiro-
Wilk tests). The descriptive statistics for numerical variables showing normal distribution
in the comparisons were given by mean and standard deviation. Descriptive statistics of
categorical variables were given by numbers and percentage values. One-way ANOVA
was used to compare the parameters, and Paired Student’s ¢-test was used to compare
the measurements at two-time points. The Statistical significance level was accepted as
p < 0.001.

Clinical research ethics committee approval was obtained for this study. The ethics
committee number is E-10879717-050.01.04-2580.

3. Results

Considering the inclusion and exclusion criteria, the data of 147 qualifying patients
were obtained. Forty patients, 20 male and 20 female, were selected for each of three
groups by stratified sampling according to gender. A total of 120 patients were included in
the study. When the mean age, female-male distribution of PRP, steroid, and autologous
blood injection groups, dominant sides of the individuals, and the affected extremity were
compared, no significant difference was found (p > 0.050) (Table 1) (Figure 1).
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Figure 1. Distribution of patient groups by age.
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Table 1. Distribution of patients by age, gender, affected arm, and dominant arm.

PRP Steroid Autologous Blood p Value

Age (years, mean) 40.13 £10.38 39.67 £ 11.19 38.65 £ 8.96 p =0.804
Gender (male/female) 20/20 20/20 20/20 p=1

Side (Right/Left) 31/9 35/5 35/5 p=0.371

Dominant arm 36/4 40/0 37/3 p=0.141

(right/left)

Analysis of the samples of all the patients undergoing PRP showed that the platelet
count of the applied PRP content was at least 2.5 times higher than the number of platelets
in the peripheral blood, and the platelet count of the applied PRP content was above
300,000 platelets /L [9,10].

The pre-injection VAS score, PRTEE, and DASH scores of the three groups that became
the subjects of this study are similar, and no statistically significant difference was found
between them (p > 0.050) (Table 2).

Table 2. VAS, DASH, and Nirschl score changes of patients over time.

PRP Steroid Autologous Blood p Value
VAS
Baseline 6.8 £1.03 6.7 £0.82 6.6 +0.87 p=0.546
2 weeks 6.75 +1.39 5124 0.85 6.57 +£1.21 p <0.001
4 weeks 452 +0.93 3.5 £0.93 495+ 1.51 p <0.001
3 months 2.87 £0.75 4.05 £ 0.87 3.37 £0.92 p <0.001
6 months 1.12 +£1.09 46+11 1.09 £1.46 p < 0.001
DASH

Baseline 58.16 £ 6.13 59.67 £7.73 58.54 & 5.92 p=0.575
2 weeks 56.2 4 8.03 38.26 &+ 10.96 56.17 £9.16 p <0.001
4 weeks 40.33 £7.23 27.85 £+ 8.83 41.68 + 8.48 p <0.001
3 months 23.67 £ 4.24 29.13 £7.67 24 +4.57 p <0.001
6 months 721 £8.19 32.84 +8.99 1275 £75 p <0.001

NIRSCHL
Baseline 51+0.90 5.27 £0.59 492 £+ 0.88 p=0.142
2 weeks 5.05+ 0.9 437+1 49 £0.95 p =0.005
4 weeks 415+ 0.89 3.7 £0.89 3.6 £1.15 p =0.041
3 months 1.82 +0.87 424072 2+0.84 p <0.001
6 months 0.92 +1.07 442 4+ 1.08 1.32 £1.07 p <0.001

In the statistical evaluation, when the VAS, DASH, and Nirschl scores of the patients
who underwent PRP were compared on day zero and day 15, no significant change was
found (p > 0.050). Day zero and day 15 comparison of the VAS, DASH, and Nirschl
scores of patients undergoing autologous blood injection showed no significant change
(p > 0.050). Day zero and day 15 comparison of the VAS, DASH and Nirschl scores of the
patients undergoing steroid application showed a significant decrease (p < 0.001). Day 15
comparison of the VAS, DASH, and Nirschl scores of the patients treated with steroids, as
well as the patients treated with PRP and autologous blood injection, showed a significant
improvement (p < 0.001).
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When Day 15 and Week Four values were compared, a significant decrease in the
DASH score, a significant decrease in the VAS score, and a significant decrease in the
Nirschl score were found in patients who underwent PRP (p < 0.001). In patients who
underwent autologous blood injection, a significant decrease in DASH score (p < 0.001), a
significant decrease in VAS score (p < 0.001), and the same Nirschl score (p > 0.050) were
found. In patients treated with steroids, a significant decrease in DASH score (p < 0.001),
a significant decrease in VAS score (p < 0.001), and a significant decrease in the Nirschl
score (p < 0.001) were found. At the fourth week evaluation, patients who received steroids
showed a significantly greater improvement in VAS, DASH, and Nirschl scores compared
to the scores of the patients undergoing PRP and autologous blood injections (p < 0.001).

When the scores of the fourth week and the third month were compared, a significant
decrease in the DASH score (p < 0.001), a significant decrease in the VAS score (p < 0.001),
and a significant decrease in the Nirschl score (p < 0.001) were found in patients who
underwent PRP. In patients undergoing autologous blood injection, a significant decrease in
DASH score (p < 0.001), a significant decrease in the VAS score (p < 0.001), and a significant
decrease in the Nirschl score (p < 0.001) were found. In patients treated with steroids, there
was a significant increase in the VAS score (p < 0.001) and a significant increase in the
Nirschl score (p < 0.001), but the DASH score was the same (p > 0.050). Similar results were
obtained when the results of all three groups were compared (p > 0.050).

A comparison of the values of the third month and the sixth month showed a sig-
nificant decrease in the DASH score (p < 0.001), a significant decrease in the VAS score
(p < 0.001), and a significant decrease in the Nirschl score (p < 0.001) in patients who under-
went PRP. A significant decrease in the DASH score (p < 0.001), a significant decrease in the
VAS score (p < 0.001), and a significant decrease in the Nirschl score (p < 0.001) were seen in
patients who underwent autologous blood injections. A significant increase in the DASH
score (p < 0.001), a significant increase in the VAS score (p < 0.001), and the same values in
the Nirschl score (p > 0.05) were seen in patients treated with steroids. A comparison of the
results of the three groups at the sixth-month evaluation determined that the autologous
blood and PRP administrations resulted in significantly better outcomes than the steroid-
applied group (p < 0.001). No local or systemic complications were observed in any of the
patients during the application and follow-up.

4. Discussion

Our study examined the VAS, DASH, and Nirschl scores of patients diagnosed with
lateral epicondylitis who received autologous blood, PRP, and steroid injections to their
elbow area and who were followed up on the fifteenth day, in the fourth week, third month,
and sixth month after injection. According to the results of our study, although there
was a significant early regression in the complaints of patients treated with steroids, the
severity of complaints increased in the fourth week, and the complaints recurred during the
six-month follow-up evaluation. In contrast, there was no early improvement in complaints
with PRP and autologous blood injection, and gradual improvement was observed in
patients’ complaints after the fourth week (Figures 2—4).

In the treatment of lateral epicondylitis, activity modification, ice application, and
non-steroid medication can be used. There are also treatment methods such as steroid, PRP,
and autologous blood injection to the elbow area. Though previously considered to be
the gold standard of treatment, steroid injection is now controversial [4]. In a randomized
controlled study involving 164 patients, the treatment of lateral epicondylitis with local
corticosteroid injections, standard NSAID drugs, and simple analgesics was examined [11].
Better results were obtained in patients receiving steroids compared with the other two
groups in the fourth week of the study. In the evaluation made in the twelfth month,
similar results were obtained in three groups, and it was concluded that the steroid was
effective in the early period but did not have an advantage in the long term. In another
randomized controlled study involving 185 patients, patients were divided into three
groups: corticosteroid injection, physiotherapy, and wait-and-see policy were applied in
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their treatment [12]. In the sixth week, better results were obtained in the steroid group
than in the other groups. However, in follow-up over 52 weeks, 69% success was achieved
for steroid injection, 91% for physiotherapy, and 83% for wait-and-see policy. The long-
term results led to the conclusion that steroid injection was unsuccessful compared to
physiotherapy and wait-and-see policy. In another study in which 34 people participated,
patients were randomized to three groups: one in which splinting and stretching were
applied, another in which cortisone injection was administered, and a third in which deep
friction massage was administered [13]. The study observed improvement in the VAS pain
score in all: in the DASH and grip strength scores in the cortisone injection group; and in the
deep friction massage group during short-term follow-ups (6-12 weeks). In the six-month
follow-up, a significant improvement was observed only in the deep friction massage
group. Although the use of steroids is a frequently preferred method in the treatment of
lateral epicondylitis, it has been observed that it is effective in the early period of 4-6 weeks
in the light of the current literature, but it is not effective in regressing pain and improving
functions in the long-term [1,7,11-15]. It is thought that the effective factor in reducing pain
in the early period of the steroid use is the suppression of inflammation with the media of
the arachidonic acid pathway [16]. In reference to the long-term results, an experimental
study on rats suggested additionally that long-term steroid therapy causes a progressive
thinning of the peroneus longus tendon and a significant decrease in the amount of collagen
in the tendon, due to inhibition of collagen synthesis [17]. Our study correlates with the
literature in finding that steroids are effective in reducing pain and improving functions in
the short term but do not have the same effectiveness in the long term.

Recent histological findings have shown that tendinosis is not an acute inflammatory
condition but a pathology in which normal tendon repair fails. Researchers have thus
turned to biological treatment methods such as autologous whole blood injection and PRP
application [1]. Various studies have demonstrated the efficacy of these treatments. In
a study involving 21 men and 59 women, the results of patients diagnosed with lateral
epicondylitis were evaluated after autologous blood and corticosteroid injection [18]. After
the fifteenth, thirtieth, and ninetieth day follow-ups, patients’ elbow pain was evaluated
in the sixth month using VAS scores established in telephone interviews. These results
led to the conclusion that autologous blood injections reduce pain and improve functions
and grip strength more effectively than corticosteroid injections. Another study divided
60 patients into three groups and treated them with corticosteroid injections, autologous
blood injections, and extracorporeal shock wave therapy [19]. A high rate of success
was achieved with corticosteroid injections in the short term, but high recurrence rates
were observed in the long term. In addition, better outcomes resulted from autologous
blood injections and extracorpereal shock wave therapy. Autologous blood injections were
recommended in the treatment of lateral epicondylitis. Another study randomized 70 lateral
epicondylitis patients to control and injection groups and shared the first, third, and
sixth month follow-up results, concluding that the benefits of autologous blood injections
to such patients continue in the sixth month and, therefore, may be considered among the
long-term treatment options for lateral epicondylitis [20]. A study in which 31 patients
were followed up for an average of 5.2 years included patients who did not benefit from
conservative treatment [21]. This study concluded that a single dose PRP injection was
effective in the treatment of many patients diagnosed with refractory lateral epicondylitis
and reduced the need for surgery. A double-blind prospective randomized controlled
study divided 230 patients into two groups, a PRP group and the active control group.
The 12-week follow-ups showed no difference between the study groups, but the 24-week
follow-ups showed clinically significant improvement in the PRP group [22]. Another
study divided 150 patients into three groups and administered corticosteroids to one group,
xylocaine to a second group, and PRP to a third group [14]. Patients were followed up
with VAS and Nirschl staging at week zero, two, six, 12, 26 and 52. The study found PRP,
corticosteroid, and xylocaine to be safe and effective in the treatment of lateral epicondylitis.
It was concluded that steroids and xylocaine were effective in the short term, but PRP was
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more effective and permanent in relieving pain than the other two treatment methods in
long-term follow-up. In addition to these studies, a randomized double-blind controlled
study divided 60 patients into three groups, each receiving different treatments: PRP, saline,
and glucocorticoid injections [5]. According to the results, no superiority of PRP and
glucocorticoid to saline injection was found in terms of pain reduction in the three-month
follow-up. However, after one month of follow-up, glucocorticoid therapy was found to be
superior to other treatment options for pain reduction. In another study, 119 patients were
divided into three groups, and three different treatments were applied: PRP, saline, and
autologous whole blood injection [6]. In the one-year follow-up, no significant improvement
was found in the pain and function levels of the patients when the groups with autologous
blood and PRP injections were compared with the group that received saline injection.

60 5

N

DASH (Baseline) DASH (2 weeks) DASH (4 weeks) DASH (3 months) DASH (6 months)

—— PRP

Steroid Autologous Blood

Figure 2. Mean unit improvement in DASH score.
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Figure 3. Mean unit improvement in Nirschl score.
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Figure 4. Mean unit improvement in visual analog scale pain score.

Unlike corticosteroids, PRP and autologous blood injections aim to trigger inflam-
mation rather than suppress it [23-25]. PRP and autologous blood contain platelets. The
platelets contain powerful growth factors and granules that are effective in chronic in-
juries [23-25]. These growth factors trigger stem cell replenishment, increase local vascular-
ization, and stimulate collagen production by tendon sheath fibroblasts; concordantly, an
increase in endogenous growth factor production was observed in human tendons treated
with PRP [26-28]. This mechanism explains that a single dose of PRP or autologous blood
administration has a permanent effect on the healing process. Our study demonstrated that,
in accordance with many publications in the literature, PRP and autologous blood injection
are effective treatments for reducing pain and improving functions in long-term follow-up
but are poor treatments in the early period compared to steroid injection. Although we
find long-term results of PRP and autologous blood injection treatments statistically simi-
lar, autologous blood injection might be recommended, considering the small amount of
sampling (2ml VS 30 mL), no cost of processing, and equal long-term effect. There is no
consensus in the literature about the role of biological methods such as PRP and autologous
blood injection in the treatment of lateral epicondylitis [5,6,14,18-20,22]. Factors such as
the number and frequency of injections, the volume of injections given to the patient, the
method and placement of the injection, method of preparation and the cell density of PRP,
post-injection protocols, patient’s nutritional habits, and ethnicity of the patient might
change the results of these studies. Further studies, thus, are needed.

The limiting factors of our study are the lack of histopathological and radiological
examinations; the use of data belonging to a single center and to people living in a single
region; the lack of a standard treatment protocol surrounding dose, frequency, and number
of PRP injection applications in the literature; and the limitation of patient follow-up past
six months.

5. Conclusions

Although PRP and autologous blood injections are not as effective as steroid injections
in the short term, they are more effective in the long-term treatment of lateral epicondylitis.
Performing these treatments with autologous biological agents increases the trust people
place in these treatments, but the low density of platelets in autologous blood compared to
PRP decreases its effectiveness; the use of special devices and the time and costs required



Healthcare 2023, 11, 767 90of 10

to prepare PRP can also be counted among its disadvantages. In order to obtain a standard
treatment protocol for lateral epicondylitis, studies with longer follow-up periods and
clinical, radiological, and histopathological evaluations are needed in large patient groups.

Author Contributions: Conceptualization, A.K.; methodology, A.K.; software, A.K. and I.U.; val-
idation, A.K,; formal analysis, A.K. and I.U.; investigation, A.K.; resources, A.K.; data curation,
A K. and I.U.; writing—original draft preparation, A.K.; writing—review and editing, A.K. and
I.U.; visualization, A.K. and I.U.; supervision, A.K.; project administration, A.K. and L.U.; funding
acquisition, A.K. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of Mus Alparslan
University (protocol code E.2060 and 27/01/2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to using these study data, a different
study can be done in a larger patient group. For detailed information, the corresponding author can
be contacted.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Ben-Nafa, W.; Munro, W. The effect of corticosteroid versus platelet-rich plasma injection therapies for the management of lateral
epicondylitis: A systematic review. SICOT-] 2018, 4, 11. [CrossRef] [PubMed]

2. Hong, Q.N.; Durand, M.J.; Loisel, P. Treatment of lateral epicondylitis: Where is the evidence? Jt. Bone Spine 2004, 71, 369-373.
[CrossRef]

3. Ahmad, Z; Siddiqui, N.; Malik, S.S.; Abdus-Samee, M.; Tytherleigh-Strong, G.; Rushton, N. Lateral epicondylitis: A review of
pathology and management. Bone Jt. |. 2013, 95, 1158-1164. [CrossRef] [PubMed]

4. Arirachakaran, A ; Sukthuayat, A.; Sisayanarane, T.; Laoratanavoraphong, S.; Kanchanatawan, W.; Kongtharvonskul, J. Platelet-
rich plasma versus autologous blood versus steroid injection in lateral epicondylitis: Systematic review and network meta-analysis.
J. Orthop. Traumatol. 2015, 17, 101-112. [CrossRef] [PubMed]

5. Krogh, T.P; Fredberg, U.; Stengaard-Pedersen, K.; Christensen, R.; Jensen, P; Ellingsen, T. Treatment of lateral epicondylitis with
platelet-rich plasma, glucocorticoid, or saline: A randomized, double-blind, placebo-controlled trial. Am. J. Sport. Med. 2013, 41,
625-635. [CrossRef]

6. Linnanmaéki, L.; Kanto, K.; Karjalainen, T.; Leppanen, O.V.; Lehtinen, J. Platelet-rich plasma or autologous blood do not reduce
pain or improve function in patients with lateral epicondylitis: A Randomized Controlled Trial. Clin. Orthop. Relat. Res. 2020, 478,
1892-1900. [CrossRef]

7. Tang, S.; Wang, X,; Wu, P; Wu, P; Yang, J.; Du, Z,; Liu, S.; Wei, F. Platelet-Rich Plasma Vs Autologous Blood Vs Corticosteroid
Injections in the Treatment of Lateral Epicondylitis: A Systematic Review, Pairwise and Network Meta-Analysis of Randomized
Controlled Trials. PMR 2020, 12, 397-409. [CrossRef]

8. Anitua, E. Plasma rich in growth factors: Preliminary results of use in the preparation of future sites for implants. Int. J. Oral
Maxillofac. Implant. 1999, 14, 529-535.

9. Anitua, E.; Andia, I; Ardanza, B.; Nurden, P; Nurden, A. Autologous platelets as a source of proteins for healing and tissue
regeneration. Thromb. Haemost. 2004, 91, 4-15. [CrossRef]

10. Graziani, F; Ivanovski, S.; Cei, S.; Ducci, F.; Tonetti, M.; Gabriele, M. The in vitro effect of different PRP concentrations on
osteoblasts and fibroblasts. Clin. Oral Implant. Res. 2005, 17, 212-219. [CrossRef]

11. Hay, E.M,; Paterson, S.M.; Lewis, M.; Hosie, G.; Croft, P. Pragmatic randomised controlled trial of local corticosteroid injection
and naproxen for treatment of lateral epicondylitis of elbow in primary care. BMJ 1999, 319, 964-968. [CrossRef] [PubMed]

12.  Smidt, N.; van der Windt, D.A.; Assendelft, W.].; Devillé, W.L.; Bos, I.B.K.-D.; Bouter, L.M. Corticosteroid injections, physiotherapy,
or a wait-and-see policy for lateral epicondylitis: A randomised controlled trial. Lancet 2002, 359, 657-662. [CrossRef] [PubMed]

13. Yi, R; Bratchenko, W.W.; Tan, V. Deep Friction Massage Versus Steroid Injection in the Treatment of Lateral Epicondylitis. Hand
2017, 13, 56-59. [CrossRef] [PubMed]

14. Reddy, V.V,; Chandru, V,; Patel, I; Sv, G. Comparison between Corticosteroid, Platelet Rich Plasma (PRP) and Xylocaine Infiltration
for Lateral Epicondylosis (Tennis Elbow): A Prospective Randomized Study. . Trauma Treat. 2016, 5, 1000304.

15.  Rodik, T.; McDermott, B. Platelet-rich plasma compared with other common injection therapies in the treatment of chronic lateral

epicondylitis. ]. Sport Rehabil. 2016, 25, 77-82. [CrossRef] [PubMed]


http://doi.org/10.1051/sicotj/2017062
http://www.ncbi.nlm.nih.gov/pubmed/29561260
http://doi.org/10.1016/j.jbspin.2003.05.002
http://doi.org/10.1302/0301-620X.95B9.29285
http://www.ncbi.nlm.nih.gov/pubmed/23997125
http://doi.org/10.1007/s10195-015-0376-5
http://www.ncbi.nlm.nih.gov/pubmed/26362783
http://doi.org/10.1177/0363546512472975
http://doi.org/10.1097/CORR.0000000000001185
http://doi.org/10.1002/pmrj.12287
http://doi.org/10.1160/TH03-07-0440
http://doi.org/10.1111/j.1600-0501.2005.01203.x
http://doi.org/10.1136/bmj.319.7215.964
http://www.ncbi.nlm.nih.gov/pubmed/10514160
http://doi.org/10.1016/S0140-6736(02)07811-X
http://www.ncbi.nlm.nih.gov/pubmed/11879861
http://doi.org/10.1177/1558944717692088
http://www.ncbi.nlm.nih.gov/pubmed/28719982
http://doi.org/10.1123/jsr.2014-0198
http://www.ncbi.nlm.nih.gov/pubmed/25474300

Healthcare 2023, 11, 767 10 of 10

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

Shakeel, H.; Ahmad, T.S. Steroid injection versus NSAID injection for trigger finger: A comparative study of early outcomes. J.
Hand Surg. 2012, 37, 1319-1323. [CrossRef] [PubMed]

Oxlund, H. Long term local cortisol treatment of tendons and the indirect effect on skin. Scand. . Plast. Reconstr. Surg. 1982, 16,
61-66. [CrossRef]

Arik, H.O.; Kose, O.; Guler, F; Deniz, G.; Egerci, O.F.; Ucar, M. Injection of autologous blood versus corticosteroid for lateral
epicondylitis: A randomised controlled study. J. Orthop. Surg. 2014, 22, 333-337. [CrossRef]

Ozturan, K.E.; Yucel, I; Cakici, H.; Guven, M.; Sungur, I. Autologous blood and corticosteroid injection and extracoporeal shock
wave therapy in the treatment of lateral epicondylitis. Orthopedics 2010, 33, 84-91. [CrossRef]

GEDIK, D.E.; SURUCU, G.D.; KARABIBER, M.; YILDIRIM, A. LATERAL EPIKONDILIT TEDAVISINDE OTOLOG KAN
ENJEKSIYONUNUN ETKINLIGI: RANDOMIZE KLINIK CALISMA. Duzce Med. J. 2016, 18, 1-7.

Brkljac, M.; Conville, J.; Sonar, U.; Kumar, S. Long-term follow-up of platelet-rich plasma injections for refractory lateral
epicondylitis. . Orthop. 2019, 16, 496—499. [CrossRef]

Mishra, A.K.; Skrepnik, N.V.; Edwards, S.G.; Jones, G.L.; Sampson, S.; Vermillion, D.A.; Ramsey, M.L.; Karli, D.C.; Rettig, A.C.
Efficacy of platelet-rich plasma for chronic tennis elbow: A double-blind, prospective, multicenter, randomized controlled trial of
230 patients. Am. J. Sport. Med. 2014, 42, 463-471. [CrossRef] [PubMed]

Crane, D.; Everts, P. Platelet rich plasma (PRP) matrix grafts. Pract. Pain Manag. 2008, 8, 11-26.

Sampson, S.; Gerhardt, M.; Mandelbaum, B. Platelet rich plasma injection grafts for musculoskeletal injuries: A review. Curr. Rev.
Musculoskelet. Med. 2008, 1, 165-174. [CrossRef] [PubMed]

Tate, K.S.; Crane, D. Platelet rich plasma grafts in musculoskeletal medicine. J. Prolotherapy 2010, 2, 371-376.

Mishra, A.; Pavelko, T. Treatment of chronic elbow tendinosis with buffered platelet-rich plasma. Am. J. Sport. Med. 2006, 34,
1774-1778. [CrossRef]

Thanasas, C.; Papadimitriou, G.; Charalambidis, C.; Paraskevopoulos, I.; Papanikolaou, A. Platelet-rich plasma versus autologous
whole blood for the treatment of chronic lateral elbow epicondylitis: A randomized controlled clinical trial. Am. J. Sport. Med.
2011, 39, 2130-2134. [CrossRef]

Dhillon, R.S.; Schwarz, E.M.; Maloney, M.D. Platelet-rich plasma therapy-future or trend? Arthritis Res. Ther. 2012, 14, 219.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.jhsa.2012.03.040
http://www.ncbi.nlm.nih.gov/pubmed/22721455
http://doi.org/10.3109/02844318209006571
http://doi.org/10.1177/230949901402200313
http://doi.org/10.3928/01477447-20100104-9
http://doi.org/10.1016/j.jor.2019.08.023
http://doi.org/10.1177/0363546513494359
http://www.ncbi.nlm.nih.gov/pubmed/23825183
http://doi.org/10.1007/s12178-008-9032-5
http://www.ncbi.nlm.nih.gov/pubmed/19468902
http://doi.org/10.1177/0363546506288850
http://doi.org/10.1177/0363546511417113
http://doi.org/10.1186/ar3914
http://www.ncbi.nlm.nih.gov/pubmed/22894643

	Introduction 
	Methods 
	PRP and Whole Blood Preparation 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

