
Introduction
Lateral epicondylitis (LE), commonly known as tennis elbow,
is a common condition that causes pain on the lateral aspect
of the elbow, especially during gripping.1 Tennis elbow is
commonly associated with obesity, smoking and physical
loading during activity, as well as in those playing tennis.1
Epicondylitis has been associated with prolonged absence
from work due to sickness in 5% of affected working-aged
adults.2 LE is relatively common with an annual incidence in
the general population of 1-3%.3

There are many modes of conservative treatments,
including rest, alteration of tasks performed by the patient,
splinting, massage, non-steroidal anti-inflammatory drugs
(NSAIDs) and local steroid injection.1 Although steroid
injections are widely used for treatment of chronic tennis
elbow, but there are recent multiple controlled trials which
support the use of platelet-rich plasma (PRP).4 After 6
months of the PRP injection, the morphology of the tendon
improved when assessed using ultrasound imaging.5

PRP is prepared by centrifuging autologous, whole-blood

composed of 3-8 times the concentration of platelets
contained in whole blood.6 It contains autologous growth
factors which help promote angiogenesis, and can
promote an increased blood supply to the injured area.6
Thus, PRP injection is a relatively simple and minimally
invasive method of using autologus blood-derived
growth factors to promote healing.7 Treatment of LE
patients with PRP reduces pain and significantly increases
function, exceeding the effect of corticosteroid injection.8

Though LE is a common disease and effectiveness of PRP
in its treatment is internationally proven, conflict exists
between orthopaedic surgeons in Pakistan with regards
to treatment for chronic LE. There is no published study to
assess PRP effectiveness or to compare its results with
corticosteroid injection in LE. As such, the current study
was planned to compare the LE treatment modalities in
terms of pain relief.

Patients and Methods
The double blind randomised controlled study was
conducted at Hayatabad Medical Complex, Peshawar,
Pakistan, from April 2013 to March 2014, and comprised
LE patients who were selected in a consecutive manner
from the outpatient department (OPD) using purposive,
non-probability sampling technique. Patients having
history of prior surgery of elbow, dislocation, tendon
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Abstract
Objective: To compare the treatment modalities of lateral epicondylitis in terms of pain relief.
Methods: The randomised controlled study was conducted at Hayatabad Medical Complex, Peshawar, Pakistan,
from April 2013 to March 2014, and comprised cases of lateral epicondylitis. The patients were selected through
consecutive sampling from the outpatient department and were randomly allocated to two equal groups; group A
receiving corticosteroid injections, and group B receiving injection of platelet-rich plasma. The patients were
followed up for three weeks to determine the effectiveness of intervention.
Results: The 102 patients in the study were divided into two groups of 51(50%) each. The over mean age was
33.9±10.3 years. Mean age of patients in the corticosteroid group was 34.2±10.2 years and in the other group it was
33.6±10.5 years. Mean baseline visual analogue score in group A were 6.5±1.2 and in group B it was 6.7±1.4. In group
A, 74.5% of patients presented in moderate pain category and 25.5% presented in severe pain category. In group B,
70.6% presented in moderate with 29.4% presented in severe pain category. On follow-up, the mean pain score in
group A was 4.0±2.6 and in group B it was 3.5±2.61. Group A showed effectiveness in 52.9% patients and group B
showed effectiveness in 82.3% (p=0.001).
Conclusion: PRP is an effective alternate to corticosteroid in the treatment of lateral epicondylitis (tennis elbow).
Keywords: Lateral epicondylitis, Tennis elbow, Steroid, Platelet-rich plasma, Visual analogue scale.
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ruptures, fractures, cervical, shoulder and wrist
pathology, local skin infection or osteomyelitis,
rheumatoid arthritis, osteoarthritis (detected by clinical
and radiological examination), metabolic diseases
(diabetes, osteoporosis, osteomalacia) and neurological
diseases were excluded.

After permission from the institutional ethics committee,
the degree of pain in each patient at baseline was
assessed using visual analogue scale (VAS) (0= no pain; 1-
3 = mild pain; 4-6 = moderate pain; 7-10 = severe pain).
The patients were then randomised using the toss
method to two equal groups. injections. Patients in group
A were injected with 2ml of methylprednisolone acetate
plus 1ml of 2% xylocaine around the lateral epicondyle
region. In group B, 3ml of PRP was injected in the same
location. In both groups peppering technique was used to
inject the autologous blood which involves inserting the
needle into the tendon, injecting some of the blood,
withdrawing without emerging from the skin, slightly
redirecting and reinserting.

After the injection, patients in both groups were kept for
30 min under observation in the OPD for hemodynamic
stability and were then discharged. All patients in both
groups were re-assessed at 3 weeks to determine the
effectiveness in terms of improvement in at least one
grade of pain on VAS.

Data was analysed using SPSS 17. Descriptive statistics
was used to calculate mean and standard deviation (SD)
of age. Frequency and percentage was calculated for
gender, affected side and efficacy. Efficacy in both groups
was compared by using chi square test and p<0.05 was
considered significant. Efficacy in both groups was
stratified in terms of age, gender and baseline pain.

Results
The 102 patients in the study were divided into two
groups of 51(50%) each. The overall mean age of patients
in both groups was 33.9±10.3 years (range: 17.4-50.5
years). The mean age of patients in group A was 34.2±10.2
years and in group B it was 33.6±10.5 years (p=0.783).

There were 47% males and 53% females in group A and
41.2% males and 58.8% females in group B (p=0.55).

In group A, the mean baseline VAS was 6.5±1.2 and in
group B it was 6.7±1.4 (p=0.519). In group A, 74.5%
patients presented in moderate pain category and 25.5%
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Table-1: Baseline Determinants.

Control(N 51) PRP(N 51) R value

Age (Mean ± SD) 34±10 34±1 0.783
Gender Male 24 21 0.950

Female 27 30
Baseline VAS (Mean ± SD) 6.6±1.3 68±1.5 0.519
Random VAS Moderate 36 36 1.0

Severe 15 15

PRP: Platelet-rich plasma. VAS: Visual analogue scale.

Table-2: Outcome.

Control (N 51) PRPP(N 51) P

Follow up VAS 4.0±2.7 3.5±2.6 0.372
Follow up VAS Side No pain 3 3 0.432

Mild Pain 21 27
Moderate Pain 15 15
Severe Pain 12 6

PRP: Platelet-rich plasma
VAS: Visual analogue scale.

Table-3: Comparison of effectiveness (n = 51 in each group).

Group of the Patients Total
Steroid Group Platelet Rich Plasma Group

Effectiveness of the procedure Yes 27(52.9%) 42(82.3%) 69
No 24(47.05%) 9(17.7%) 33

Total 51 51 102

Chi-Square Tests
Value df Asymp. Sig. (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided)

Pearson Chi-Square 10.079 1 0.001
Continuity Correction 8.780 1 0.003
Likelihood Ratio 10.362 1 0.001
Fisher's Exact Test 0.003 0.001
Linear-by-Linear Association 9.980 1 0.002
N of Valid Cases 102



in severe pain category. In group B, 70.6% presented in
moderate with 29.4% presenting in severe pain category
(p=1.00).

On follow up, the mean VAS score in group A was 4.0±2.6
and in group B it was 3.5±2.61 (p=0.372). On making
categories with regards to pain on VAS, most of the
patients were in a pain grade below severe pain on VAS
(p=0.432) (Table-2).

Group A showed effectiveness in 27(52.9%) patients and
group B showed effectiveness in 42(82.3%) patients
(Table-3).

Discussion
Lateral epicondylitis (LE) or tennis elbow is an important
condition of the upper extremity with an incidence of up
to 4-7/1000 patients per year,9-11 having a substantial
impact on athletes and workers.12 Treatment approaches
for LE vary widely and lack definitive evidence.13 NSAIDs
and corticosteroid injections have traditionally been used
but have not been shown to be more effective than
watchful waiting in the long term.14 Eccentric exercise
regimens have shown some efficacy compared with age-
gender-activity-matched controls, though a sub-cohort of
patients remain refractory.15 Other non-surgical therapies
have been evaluated for LE refractory to such
conservative measures; none have been shown to be
consistently effective.16 Polidocanol, prolotherapy,
autologous whole blood and PRP injection therapies have
reported promising outcomes for LE and other sports-
related tendinopathies.17

PRP injections make use of activated platelets which
discharge bioactive signalling molecules, including three
adhesion molecules and seven growth factors.18 A
thorough review of literature suggested that 21 of 28
clinical reports, largely from the maxillo-facial and
wound-care fields, have reported positive PRP effects on
bone and wound healing. However, many studies had a
small sample size and used different methods for platelet
processing, thereby preventing definitive conclusions.19

Most PRP-related in vitro and animal model science
reports come from the orthopaedic literature on bone
healing and report a variety of cellular and growth factor
effects of potential importance to tendon healing.19

Studies assessing PRP effects for soft tissue healing
showed increased anabolic gene expression in horse
flexor tendons and proliferation of tendon cells and
production of vascular endothelial growth factor
(VEGF).19,21 Two large animal studies have recently
reported improved healing of repaired dog and porcine
cruciate ligaments following PRP therapy.19,20

The current randomised study was designed to test the
use of PRP in patients with LE and proved PRP to be
effective when compared with corticosteroids. There was
a significant difference in decrease of pain following the
platelet application after 3 weeks.

Now controversial, the corticosteroid injection was once
considered the gold standard in the treatment of LE.
However, studies show that it is merely the best treatment
option in the short term when compared with
physiotherapy and wait-and-see policy. Poor results are
often seen after the 12-week follow-up.17 Treatment with
corticosteroids has a high frequency of relapse and
recurrence, probably because intra-tendinous injection
may lead to permanent adverse changes within the
structure of the tendon and because patients tend to
overuse the arm after injection as a result of direct pain
relief.17 In a meta-analysis, Smidt et al.21 showed that the
effects of steroid injections — as compared with placebo
injection, injection with local anaesthetics, injection with
another steroid, or another conservative treatment — are
not significantly different in the intermediate and long
terms. However, the patients who were examined all had
short-term LE. There are various types of surgical
procedures for patients with chronic LE. Verhaar et al.22

noted an improvement in 60% to 70% of the patients after
surgical treatment, although higher success rates (80% to
90%) have more recently been reported.23 Patients,
however, remain interested in an alternative to surgical
intervention.

In this particular study, we observed a significant
difference while we compared the three-week follow-up
between corticosteroids and PRP. PRP was found effective
in 82.3% compared to corticosteroid injection 52.9%
(p=0.001). It has been reported in literature that during
the first 2 days of tendon healing, an inflammatory
process is initiated by migration of neutrophils and,
subsequently, macrophages to the degenerative tissue
site. In turn, activated macrophages release multiple
growth factors, including platelet-derived growth factor,
transforming growth factors alpha and beta, interleukin-
1, and fibroblast growth factor.17 Angiogenesis and
fibroplasia start shortly after day 3, followed by collagen
synthesis on days 3 to 5. This process leads to an early
increase in tendon breaking strength, which is the most
important tendon healing parameter, followed by
epithelisation and, ultimately, the remodelling process.24

The results of the present study confirm the suggested
positive effect in vivo as described by Mishra et al.4 They
reported a significant improvement of symptoms after 8
weeks in 60% patients treated with PRP versus 16%
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patients treated with a local anaesthetic. After 6 months,
the improvement in patients treated with PRP was 81%.
They compared PRP with a local anaesthetic, which is not
an accepted treatment for LE in the Netherlands.
Furthermore, they injected only 15 patients with PRP and
compared them with 5 patients treated with a local
anaesthetic. The study was underpowered and the
patients were not randomised.

Our results confirm the results of Edwards and
Calandruccio.25 They injected whole blood into LE
patients. Treatment success was seen in 79% patients, but
multiple injections were necessary in 32%.

Three weeks were chosen as the cut-off point to consider
whether the therapy was successful or not. We know that
the natural history of LE predominantly results in healed
patients (80%) within 1 year, but all patients in the present
study had complaints for at least 6 months. In both
groups, each patient had a natural history; as such and
because the population was randomized, we can expect
natural history to have the same influence on both
groups.

The limitation of this study is that all patients had failed
previous non-surgical treatments, including prior steroid
injections. Furthermore, some patients had a beneficial
effect after receiving more than one injection. In our
study, a single percutaneous injection of PRP or
corticosteroid was used. Repeated injections might be
beneficial in patients who had suboptimal results after
the initial injection, although no evidence for a beneficial
effect of more than one injection exists.

Among other limitations, the small sample size in each
arm might have affected the results. Also, the short
follow-up as per our resources might also be undertaken
into account in future studies as most studies reported in
literature have more than a 6-month follow-up. Also, we
didn't take into account new or old cases, previously
treated or not, and at the same time duration of LE which
should affect the results and can be studied in much
larger trials in future.

The current study describes the first comparison of PRP
with corticosteroid injection as a treatment for LE. It
demonstrates that a single injection of PRP improves pain
more so than corticosteroid injection. These
improvements were sustained over time. Perhaps for
athletes it is less optimal, but all depends on the demands
of the patient.

Conclusion
PRP is effective in the treatment of LE. We still recommend

further research that may cover complications, have a
long follow-up, large sample size and use of multiple
injections to generate solid evidence in favour of PRP
before recommending it for routine treatment of patients
with LE.
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