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Abstract

Purpose The aim of this study was to compare the short-term efficacy of dry needling, corticosteroids, and platelet-rich
plasma application (PRP) in the management of lateral epicondylitis.

Methods The study included 72 patients diagnosed with lateral epicondylitis divided into three groups of 24 individuals
using the sealed envelope method. Group 1 underwent dry needling, Group 2 received 40 mg methylprednisolone acetate,
and Group 3 received PRP treatment. Patients were assessed using the visual analog scale (VAS) and the Disabilities of the
Shoulder, Arm, and Hand (DASH) score, and Jamar grip strength before treatment and 3rd week and 3rd month.

Results At the 3rd month, the mean VAS score was 1.16 +0.56 in dry needling group and 0.75 +0.60 in corticosteroids
group, showing a statistically significant difference between dry needling and corticosteroids group, and between corti-
costeroids and PRP group (p=0.015 and p =0.000, respectively). At the 3rd week and 3rd month, VAS scores decreased
in each treatment modality group, showing a statistically significant difference between the groups (p < 0.01). Jamar grip
strength increased over time in all groups. There were no significant differences between the DASH scores of all groups at
the 3rd week (p > 0.05). DASH scores decreased significantly from the 3rd week to the 3rd month in dry needling and corti-
costeroids group (p < 0.01), while it increased slightly in PRP group during the same period with a statistically insignificant
change (p > 0.05). DASH scores decreased significantly at the 3rd month for all groups (p =0.014).

Conclusion Dry needling is an effective and safe application for the short-term treatment of lateral epicondylitis.

Keywords Dry needling - Lateral epicondylitis - PRP - Steroid

Introduction

Tennis elbow, or lateral epicondylitis (LE), is a clinical
situation that typically presents as lateral elbow pain which
usually worsens with wrist movements, often resulting in
moderate disability [1]. The condition is typically caused
by an overuse injury to the extensor carpi radialis brevis
(ECRB) muscle of the forearm and is characterized by ten-
derness and pain over the lateral epicondyle. The pain can
persist for many years and is usually self-limiting [2]. Lat-
eral epicondylitis is clinically described as tenderness and
pain over the lateral epicondyle [3]. Lateral epicondylitis
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affects approximately 1-3% of the population and presents
most commonly in middle-age, regardless of gender [4-6].
The first-line treatment for LE is conservative, consisting
of oral and topical anti-inflammatory drugs, ice applica-
tion, and brace use. The first treatment modality for lateral
epicondylitis is conservative therapy, which includes oral
or topical anti-inflammatory drugs, ice application, and the
use of a splint. Such conservative treatment may not relieve
some patients’ complaints and often invasive second-line
treatment options, such as saline injection, platelet-rich
plasma injections, or corticosteroids are offered [7, 8]. Cor-
ticosteroid injection is more effective in short-term treat-
ment (< 6 weeks) [9, 10] with greater efficacy than both
NSAIDs [11] and physical therapy [12], although its long-
term treatment efficacy is less effective. There is insufficient
evidence for surgery, with a recent systematic review neither
supporting nor denying its efficacy for lateral elbow pain.
[13]. Given the wide variety of approaches in managing
this difficult-to-treat condition, it is not surprising that no
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specific treatment has gained universal acceptance. Plate-
let-rich plasma (PRP) can increase the soft tissue regenera-
tion processes by releasing platelet-derived growth factors,
cytokines, and other proteins that can modulate and stimu-
late the inflammatory response [14—16]. Chen et al. [17]
suggested that PRP is a safe and effective method to support
tendon and ligament healing.

Recently, the novel technique of dry needling, tendon
needling, needle tenotomy, or tendon fenestration has been
introduced as an effective treatment for chronic tendinitis,
e.g., Achilles tendinitis, patellar tendinopathy, and rotator
cuff diseases [18, 19]. However, there is little data on the
benefits of dry needling (also known as percutaneous needle
tenotomy or tendon fenestration) as a stand-alone therapy in
refractory LE [20]. Repeated percutaneous needle fenestra-
tion of the affected tendon origin may develop a healing
response by encouraging localized bleeding and fibroblas-
tic proliferation. This procedure may acquire the release of
growth factors and promote new vessel formation [18, 21]
as well as more regular collagen formation and ultimately
the healing of the tendon [22]. The aim of this study was to
compare the short-term efficacy of dry needling, corticoster-
oid injection, and PRP application in the management of LE.

Patients and methods

The study included 72 patients (44 women [61.1%] and 28
men [38.8%]; mean age: 43.63 +7.43 years) diagnosed with
LE between November 2018 and June 2020. The patients
were randomized using the sealed envelope method and
randomly divided into three groups of 24. All patients were
informed of the purpose of the study and signed informed
consent forms. The study was managed following the Dec-
laration of HELSINKI principles, and ethics committee
approval (Decision no. 08, Date: Mar 31, 2021) was obtained
from the authors’ institute.

Participants with a clinical diagnosis of LE based on
symptoms and location of sensitivity with LE determined
as elbow pain, sensitivity on lateral epicondyle by palpa-
tion, and pain in lateral epicondyle increasing with resistant
wrist or finger extension, and did not recover after using
medication(NSAIDs), bracing, and home exercise protocole
without injection were included in the study. Other inclu-
sion criteria were pain in the lateral side of the elbow that
increases with pressure on the lateral epicondyle and exten-
sion of the opposite wrist, against extension of the middle
finger or passive stretching of the extensor wrist; duration
of pain between 4 and 12 weeks; pain intensity equal to 5 or
greater on a visual analog scale (VAS) indicating pain; age
ranging between 18 and 65; and sufficient cognitive skills
to complete the questionnaires. Patients, who had received
previous injection treatment for LE; who reported pain
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with ipsilateral shoulder or cervical problems, previously
operated carpal tunnel syndrome, elbow surgery, trauma
(humerus, radius, or ulna fracture or joint dislocation), or
surgery to the elbow; using systemic or oral steroids; or
those with malignancy, or congenital or previously elbow
deformity were excluded from the study. Patients received
to the first intervention after an average of 2 months. All
patients were informed about the aimed of the study, neces-
sary permissions were obtained, and informed consent forms
were signed. All of procedures were performed by a single-
hand specialist without ultrasound guidance.

In Group 1, dry needling was performed on an outpa-
tient in a standard manner, with the patient sitting on a chair
with the forearm in the neutral position and the elbow in
90° of flexion (Fig. 1). The needling site was determined
by the examiner using their thumb to locate the point at
which patients complained of strong pain around the lateral
epicondyle. Dry needling consisted of passing a fine needle
(23G) in and out of the long axis of the tendon, without com-
ing out of the skin about 40-50 times to pepper the tendon.
The procedure took a total of 2 min, and the treatment was
repeated once a week for 3 weeks.

In Group 2, corticosteroid injections of 40 mg methyl-
prednisolone acetate were administered with the patient

Fig.1 Dry needling application
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seated on a chair and the forearm placed in the neutral
position and the elbow in 90° of flexion. Steroid injec-
tions were given only once.

In Group 3, PRP was administered to participants by
taking 10 ml of blood from the contralateral antecubital
vein of participants. The ACP double syringe contain-
ing whole blood was then centrifuged at 1500 rpm for
five minutes to separate the red blood cells from the leu-
kocyte poor-PRP. At the end, the supernatant PRP was
transferred from the larger outer syringe into the small
inner syringe, carefully avoiding mixing. The small inner
syringe was unscrewed and fitted with a needle, so that
the PRP was ready for use. 5 ml of leukocyte poor- PRP
was injected.

Patients were recommended not to use NSAIDs but
only paracetamol in case of pain. After all procedures,
patients were advised to participate in normal activities
and avoid anything that could worsen the symptoms.

Patients were assessed using the VAS and the Disabili-
ties of the Shoulder, Arm, and Hand (DASH) score. The
VAS is used to evaluate the pain severity. A horizontal
10-cm-long ruler was used (0 =no pain and 10 =most
severe pain). The patients were asked to mark their pain
at rest and during movement, separately.

The Disabilities of the Arm, Shoulder, and Hand
(DASH) Questionnaire is commonly used as an applicable
method to investigate the efficacy of different treatment
modalities in the management and improvement of dis-
ability in patients with upper limb disorders.

All patients with lateral epicondylitis were evaluated
using a Jamar hand dynamometer (Sammons Preston,
Inc, Bolingbrook, IL). For the test position, patients were
instructed to sit in a chair with their feet flat on the floor,
and measurements were performed while the shoulder
was in adduction, elbow in 90-degree flexion, and the
forearm in the neutral position between the supination
and pronation position. Firstly patients were shown how
to use the dynamometer. After that the researcher helped
support the weight of the dynamometer without restrict-
ing its movement. In the test, patients were required to
increase their grip force smoothly and to maintain the
same strength for approximately 3 secs at the onset of
pain. The third range of the dynamometer was used as
the standard when measuring and the grip strength was
measured in kilogram-force. The PFGS was evaluated
3 times with 1-min rest intervals, and their averages were
calculated.

Patients were followed up for a mean period of
8 +2.3 months. The mean VAS score, Jamar grip strength,
and DASH score were measured at the 3rd week and
3rd month after treatment.

Statistics

Statistical analyses were performed using the Statisti-
cal Package for Social Sciences version 22.0 Software for
Windows (IBM Corp., Armonk, NY, USA). Values of the
continuous variables are summarized as the values of the
categorical variables in N (%). The chi-square test was used
for group comparisons of the qualitative variables. The
assumption of normality was tested using the Kolmogo-
rov—Smirnov and Shapiro—Wilk tests. One-way analysis of
variance (ANOVA) was used for intergroup comparisons
of the variables showing normal distribution. The statis-
tical level of significance was accepted as p < 0.05. The
Kruskal-Wallis test was used when data were not normally
distributed, while the Mann—Whitney U test was used for
post hoc analysis with Bonferroni correction (p value was
divided by the number of groups, which was 0.05/3=0.016).
Statistical significance was accepted as p < 0.016. Paired ¢
test was performed for the normally distributed data, and
the level of statistical significance was accepted as p < 0.05
to compare the repeated measurements for each group. The
Wilcoxon test was used for data that did not show normal
distribution. It was determined that in order to test the sta-
tistical significance of a difference of at least at 80% power
(1-p error), effect size f=0.40, and 5% error level in terms
of changes in the examined variables, at least 22 subjects
were required for each group. Sample size calculations were
performed using the G¥Power v.3.1.9.6 package program
(Universitit Kiel, Kiel, Germany).

Results

Average age and gender distribution were similar between
the groups (p > 0.05) (Table 1).

The lowest average pretreatment VAS score was observed
in corticosteroids group (8.0+0.83) and the highest in
Group 3 (8.25+0.73). At the 3rd month, the mean VAS
score was 1.16 +0.56 in dry needling group and 0.75+0.60
in corticosteroids group, showing a statistically significant
difference between dry needling and corticosteroids group,
and between corticosteroids and PRP group (p=0.015 and
p=0.000, respectively). At the 3rd week and 3rd month,
VAS scores decreased in each treatment modality group,
showing a statistically significant difference between the
groups (p < 0.01). VAS scores decreased in all groups, with
the greatest decrease observed in corticosteroids group at
the 3rd week.

Jamar grip strength increased significantly over the fol-
low-up period in all groups (p < 0.01).

At the 3rd week, the DASH score was 31.66 +6.89 in
dry needling group, 32.00 + 5.05 in corticosteroids group,
and 30.75+4.60 in PRP group, showing a statistically
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Table 1 Demographic
characteristics of the patients

Dry needling (n=24)

Corticosteroids (n=24) Platelet-rich plasma (n=24) P

Age, mean+SD  46.08+7.44

Gender, (F/M)

Profession

Non-working 0 (0.0%)
Farmer 4 (16.7%)
Tradesman 0 (0.0%)
Housewife 14 (58.3%)
Worker 6 (25.0%)
Officer 0 (0.0%)

13 (54.2%)/11 (45.8%)

40.91+7.70 43.91+7.16 0.06
15 (62.5%)19 (37.5%) 16 (66.7%)/8 (33.3%) 0.56
0 (0.0%) 1 (4.2%) 0.378
3 (12.5%) 2 (8.3%)

0 (0.0%) 2 (8.3%)

14 (58.3%) 14 (58.3%)

4(16.7%) 4(16.7%)

3 (12.5%) 1 (4.2%)

P < 0.05 was considered statistically significant; SD Standart deviation

insignificant difference between the groups (p > 0.05). At
the 3rd month, statistically significant differences were
observed between dry needling and corticosteroids group,
and between corticosteroids and PRP grupu (p =0.014
and p =0.000, respectively). DASH scores decreased
significantly from the 3rd week to the 3rd month in dry
needling and corticosteroids group (p < 0.01), while it
increased slightly in PRP group during the same period
with a statistically insignificant change (p > 0.05). DASH
scores decreased significantly at the 3rd month for all
groups (p=0.014), with the greatest decrease observed
in corticosteroids group.

The results of VAS, grip strength, and DASH measure-
ments are given in Table 2.

Discussion

In this study, we compared the efficacy of percutaneous ten-
don dry needling, corticosteroid injection, and PRP applica-
tion. All treatment modalities were found to be effective for
LE. While these treatment methods have been studied in the
context of LE in the literature, to our knowledge, very few
studies compare all three treatment modalities.

Stenhouse et al. [23] compared the results of dry needling
with autologous conditional plasma injections in 28 patients
with refractory LE. The authors performed dry needling
using a 23-gauge needle as a peppering technique in which
the needle perforated the tendon 40-50 times during a period
of 2 min. Patients were successfully treated at 6 months
with a 34% reduction in VAS in the dry needling group and
a 48.5% reduction in VAS in the autologous conditioned
plasma group. The long-term benefits of dry needling as

Table 2 Clinical findings and p values in intergroup comparisons of repeated measurements

Dry needling Corticosteroids Platelet-rich plasma Group 1 vs.  Group 1 vs.  Group 2
Group 2 Group 3 vs. Group
3

Mean +SD P Mean +SD p Mean +SD P P P p
VAS score
Pretreatment 8.16+0.81 0.000 8.0+0.83 0.000 8.25+0.73 0.000 0.488 0.756 0.291
3rd week 2.33+0.63 2.34+0.64 2.25+0.60 0.987 0.609 0.609
3rd month 1.16+0.56 0.75+0.60 1.58+0.77 0.015 0.033 0.000
Jamar grip strength
Pretreatment 38.25+6.96 0.002 37.91+6.35 0.000 37.33+5.85 0.004 0.863 0.741 0.967
3rd week 67.08 +14.62 67.83+16.55 70.66 +14.47 0.869 0.171 0.299
3rd month 70.33+13.61 72.08 +14.85 69.66 +15.33 0.673 0.561 0.363
DASH score
Pretreatment 82.33+9.22 0.000 80.58 +8.66 0.000 84.16+7.37 0.182 0.483 0.535 0.160
3rd week 31.66+6.89 32.00+5.05 30.75+4.60 0.849 0.741 0.453
3rd month 30.00+6.78 26.66+3.23 32.41+4.79 0.014 0.159 0.000

Significant p values are written in bold
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a stand-alone treatment for LE have been demonstrated
elsewhere. In Mishra et al.’s study [24], 225 refractory LE
patients were recruited to compare the outcomes of PRP
and dry needling. The researchers applied dry needling as a
peppering technique in which a 10-L needle penetrated the
tendon five times. In another study, Suzuki et al. [25] per-
formed percutaneous tendon needling without ultrasonog-
raphy for LE that was resistant to conventional nonopera-
tive treatments and showed that the clinical and functional
impairment of the elbow was significantly improved. The
authors concluded that the tendinous lesion can be needled
approximately 20-30 times by fenestration around the lateral
epicondyle. Barnes et al. performed a similar type of rand-
omized controlled study that showed improvement in VAS
pain scores from 6.4 at baseline to 0.7 after 12 months of
treatment in the dry needling group [26]. In our study, the
needling site was determined by the examiner using their
thumb to locate the point at which patients complained of
strong pain around the lateral epicondyle. Dry needling con-
sisted of passing a fine needle (23G) in and out of the long
axis of the tendon, without coming out of the skin about
40-50 times to pepper the tendon. The procedure took a
total of 2 min, and the treatment was repeated once a week
for three weeks. Dry needling was found as effective as cor-
ticosteroids and PRP application for lateral epicondylitis in
the short-term period.

A recently published meta-analysis evaluating the impact
of PRP on tendinopathy compared to placebo or dry nee-
dling injections found that PRP did not provide significantly
greater clinical benefits versus placebo or dry needling for
the treatment of tendinopathy after a 6-month period of
follow-up [27]. In addition, a 2014 meta-analysis found no
strong evidence that PRP injections were efficacious in the
treatment of chronic lateral epicondylar tendinopathy [28].
In our study, all three treatment modalities showed similar
results in the long-term.

Several treatment modalities exist for LE, one of the more
popular being local corticosteroid injection. Local corticos-
teroid injections have been reported as effective and cost-
effective [29]. In a study investigating the effects of corti-
costeroid injection on pain and handgrip strength of patients
with LE, the authors found that the injection was effective
in pain, disability, and damaged hand functions in patients
with LE and concluded that positive long-term effects of
local corticosteroid injection can be observed in the 3-month
duration of treatment effect [30]. A randomized controlled
clinical trial [31] compared the effects of local anesthetic
injection versus corticosteroid injection in patients with
LE using qDASH and VAS scores. The authors found no
significant differences between patients in both groups in
terms of age, gender, dominant hand, or demographic fac-
tors such as work pressure and reported that patients in the
corticosteroid group had a considerable response to the

treatment three weeks after injection (a three-fold greater
effect reaction compared with the control group). However,
at 6 and 12 weeks after the injection therapies, the gDASH
and VAS scores in the corticosteroid group increased, sug-
gesting recurrence in 34.7% of patients. The authors con-
cluded that corticosteroid treatment has the best short-term
treatment results while also having the highest recurrent
rates. Our study demonstrated that DASH scores decreased
significantly at the 3rd month for all groups, with the great-
est decrease observed in corticosteroids group. The litera-
ture for corticosteroid does not provide conclusive evidence
over the exact volume and type of corticosteroid injections,
the exact area of injection, and the injection method (single
injection vs. injection using the peppering technique) [10,
32, 33]. Price et al. [32] studied the functional outcomes of
three corticosteroid regimens (triamcinolone 10 mg, hydro-
cortisone acetate 25 mg, and lidocaine 1% [as the control
group]) and reported that corticosteroid methods were
more effective than local anesthetic injection. However,
the authors did not find any significant differences between
the two corticosteroid methods. At the 24-week follow-up,
the improvement rate in all trial groups was similar, and
recurrence was observed in half of the patients undergoing
corticosteroid treatment. Corticosteroid injections of 40 mg
methylprednisolone acetate were administered in our study.
Steroid injections were given only once.

Study limitation

The lack of a control group and the short follow-up period
can be considered limitations of the current study. Further
studies to examine whether the treatment effects are main-
tained in the long-term is warranted. The primary purpose
of this study was not to examine the effectiveness of dry nee-
dling, corticosteroids, or PRP, but to compare the effects of
these three treatment modalities. As the local ethics commit-
tee did not allow for patients to be left untreated completely,
we were unable to form a control group. An additional
limitation is that diagnosis of LE was only made clinically,
and patients were not subjected to diagnostic imaging (e.g.,
ultrasonography, magnetic resonance imaging). Further-
more, while we found successful results with dry needling,
results may vary as a function of the technique used.

Conclusion

Dry needling appears to be as an effective treatment modal-
ity as corticosteroid injection or PRP application for LE at
3 weeks and 3 months. We observed that elbow pain was
improved significantly after dry needling application. To our
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knowledge, dry needling is an effective and safe application
for the short-term treatment of LE.
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