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ABSTRACT

Background: Lateral epicondylitis, commonly known as tennis elbow, results from repetitive and forceful wrist extension,
leading to degeneration of the Extensor Carpi Radialis Brevis tendon. Current treatment methods focus on symptomatic
relief, including rest, physiotherapy, NSAIDs, and corticosteroid injections. Platelet Rich Plasma (PRP) injections,
containing concentrated healing factors, offer a potential for actual tendon healing rather than mere symptom alleviation.
Methods: A prospective longitudinal study was conducted on 45 patients with lateral epicondylitis treated with intralesional
PRP injections. Patients were evaluated at Dr. Somervell Memorial CSI Medical College from December 1, 2016, to
October 31, 2018. Functional outcomes were assessed using Visual Analog Scale (VAS) for pain and qDASH scores.
Statistical analysis was performed to determine the success rate of PRP treatment. Results: Our study involved participants
aged 31-64 years (mean age: 44.9+8.0 years), with more females (53.3%) than males (46.7%) surveyed, and 66.7% reporting
right-side affection. Treatment significantly reduced Quick DASH scores from 43.6 (SD = 21.9) to 22.9 (SD = 13.3), a
47.7% decrease (t = 9.467, p < 0.001), and VAS scores improved from a median of 8 (IQR: 6.5 - 9) to 4 (IQR: 3 - 5) after
treatment (z = 5.742, p < 0.001). Additionally, 80% of patients achieved satisfactory functional outcomes, and 86.7%
experienced successful results with PRP treatment, evidenced by >25% reduction in VAS scores. Conclusion: Intralesional
PRP injections offer promising treatment for lateral epicondylitis, with good functional outcomes in most patients. This
study highlights PRP's potential for promoting tendon healing, contrasting with traditional symptom-focused methods.
Keywords: lateral epicondylitis; tennis elbow; PRP; VAS; gDASH
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INTRODUCTION
Lateral epicondylitis, or tennis elbow, frequently

on the radial head, and sometimes it is idiopathic
[3,4,5]. Boyer and Hastings [6] noted the lack of a

affects individuals who engage in repetitive and
forceful wrist extension. This condition typically
occurs in the dominant arm and affects men and
women equally [1]. It was first described by Runge in
1873 as “writer's cramp," is associated with
tenderness in the lateral epicondyle of the humerus
and difficulty writing. The condition was later termed
"lawn tennis arm" by Morris in The Lancet in 1882,
eventually becoming known as lateral epicondylitis or
tennis elbow [2]. According to literature, tennis elbow
can result from sprain, contusion, local trauma, soft
tissue calcification, bursa inflammation, ECRB tear,
tendon avulsion, or orbicular ligament displacement
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distinct pathology, often attributing the condition to
work-related activities or idiopathic causes, and
criticized the treatment approaches as often involving
"witchcraft and pseudoscience.” In 1936, Cyriax
suggested that the condition typically resolves on its
own within eight to twelve months with minimal
treatment, primarily by avoiding painful elbow
movements [7].

Lateral epicondylitis or tennis elbow is a very
common tendinopathy that can cause significant
functional impairment. 2018 ICD - 11 FB55.1
describes lateral epicondylitis of the elbow as a
common disorder of the upper extremity characterized
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by degenerative changes in the musculotendinous
region of lateral epicondyle [8]. Tennis elbow, while
commonly  associated with  tennis  players,
predominantly affects individuals with active and
physically demanding lifestyles such as homemakers,
painters, musicians, masons, mechanics, and
recreational racquet sports players like badminton or
tennis enthusiasts. The prevalence of this condition
among regular tennis players ranges from 10% to 50%
[9]. Despite its name, tennis elbow frequently occurs
in the general population, particularly among those
who do not engage in tennis [10].

The condition is primarily caused by repetitive wrist
extension and forearm pronation-supination activities.
Tobacco use is identified as a risk factor for
developing tennis elbow [11]. It most commonly
affects middle-aged individuals, with the majority of
cases occurring between 35 and 54 years of age,
peaking at around 45 years. Typically, the dominant
arm is affected, and the incidence is equally
distributed between males and females [12]. Tennis
elbow is now recognized as a degenerative
tendinopathy or tendinosis rather than a tendinitis
[13]. Tendinopathy encompasses a spectrum of
conditions resulting from chronic overuse of the
tendon [14]. Lateral epicondylitis primarily affects the
attachment point of the extensor carpi radialis brevis
to the lateral epicondyle. In around 30% of instances,
the extensor digitorum is also implicated, while the
extensor carpi radialislongus (ECRL) and extensor
carpi ulnaris (ECU) are seldom affected. [15] The
degeneration of the extensor carpi radialis brevis
(ECRB) tendon results from repetitive mechanical
strain or excessive stress on the lateral elbow. When
the tendon's ability to repair itself is surpassed, it leads
to microscopic tears and an inadequate healing
response.[16]

The clinical presentation of lateral epicondylitis
typically includes pain over the lateral elbow, which is
exacerbated by activities such as playing tennis, using
a screwdriver forcefully, or any action involving wrist
extensor contraction [17]. This pain generally
decreases with rest. A physical examination reveals
marked tenderness just below the lateral epicondyle,
with sharp pain occurring during wrist extension
combined with radial deviation and pronation. [18]
Although the diagnosis is primarily clinical, it can be
confirmed using imaging techniques such as X-ray,
ultrasound, CT, and MRI.

Treatment options for lateral epicondylitis include the
use of analgesics and immobilization, with 90% of
cases resolving spontaneously within 6 to 12 months.
Other treatments include wearing a tennis elbow brace
and modifying work habits. For cases that are
persistent or recurrent, surgical interventions such as
the Homan’s procedure or Garden’s procedure may be
necessary. [19]

Platelet-rich plasma (PRP) is derived from the
patient’s own blood and contains a high concentration
of platelets, achieved by centrifuging a larger blood
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sample. These platelets are rich in growth factors such
as TGF-p1, PDGF, VEGF, EGF, and IGF-1. The
centrifugation process increases these growth factors,
which can be applied to an injury to enhance the
body’s natural healing mechanisms. [20]

The normal human platelet counts ranges from
150,000 to 450,000 per microliter, but PRP can boost
this to up to 1,000,000 per microliter, a three to five-
fold increase. [21,22] This higher concentration aids
in repairing bone and soft tissue injuries. Numerous
studies have explored PRP's effectiveness in treating
tendon injuries and tendinopathies. [23-26] PRP's
cytokines are crucial in inflammation, cellular
proliferation, and tissue remodeling, essential for
healing. Additionally, PRP promotes
neovascularization, improving blood supply and
nutrient delivery to injured tissue. These benefits are
particularly useful in chronic tendinopathies. A recent
review and meta-analysis confirmed PRP injections'
effectiveness in treating symptomatic tendinopathy.
[27]

In 2011, Thanasas's research found that PRP
injections were more effective at reducing pain than
whole blood injections [28].However, differences in
PRP systems and application techniques make it
challenging to determine PRP's overall efficacy.
While recent studies on PRP for tennis elbow are
promising, further research is needed. This study aims
to assess the functional outcomes of PRP injections in
tennis elbow patients.

MATERIALS AND METHODOLOGY

This prospective longitudinal study was conducted at
Dr. Somervell Memorial CSI Medical College,
Kerala, over 23 months (December 1, 2016, to
October 31, 2018), after obtaining institutional
research board approval. The study involved treating
45 patients with lateral epicondylitis  using
intralesional Platelet Rich Plasma, with informed
written consent obtained from all participants.
Inclusion criteria for the study involved patients aged
20 to 70 who presented with lateral elbow pain for
more than 7 days, along with one or more positive
clinical tests: tenderness near the lateral epicondyle,
pain with resisted wrist extension, pain when lifting a
cup (coffee cup test) or a chair (chair test), pain during
the Thompson test (arm and wrist in specific positions
with applied pressure), or pain with Cozen’s test
(wrist extension against resistance). The study
excluded patients younger than 20 or older than 70
years, those presenting with pain for less than 7 days,
and those with conditions such as rheumatoid arthritis
of the elbow, cervical radiculitis, infections,
neoplastic lesions, dermatomyositis, or previous
elbow trauma. Patients who had undergone surgery
for lateral epicondylitis, received a steroid injection
within the past 3 months, or had elbow instability
(determined by the varus-valgus instability test) were
also excluded.
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Patients were scheduled for weekly follow-up
appointments, with functional outcomes assessed
three weeks after PRP injection. Pain was evaluated
using the Visual Analogue Scale (VAS), where
patients marked their pain level on a line. A 33%
reduction in pain indicated meaningful improvement.
The Quick Disabilities of the Arm, Shoulder, and
Hand (qDASH) score, with an 8-point change,
distinguished between improved and stable patients.
Visual Analog Scale method involves a linear scale
where the endpoints represent the most minimal and
most severe levels of pain. Patients are instructed to
indicate their pain level by marking a point along this
line. The distance between the mark and the "no pain
at all" endpoint determines the extent of the patient's
pain. The gDASH scoring system is a concise version
of the DASH outcome measure, comprising two
sections: disability/symptoms and optional high-
performance activities. With 11 items scored on a
scale of 1-5, including tasks like opening jars and
carrying bags, it assesses the impact of arm, shoulder,
or hand issues on daily life. At least 10 of these items
must be completed for scoring. The score, ranging
from 0 to 100, reflects the degree of disability,
calculated by averaging responses, subtracting 1, and
multiplying by 25. A change exceeding 8 points
indicates significant improvement, useful for
discerning  treatment  effectiveness.  Successful
treatment is defined as a 25% reduction in pain and
total DASH scores without further intervention within
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three weeks’ post-injection compared to pre-injection
scores.

Statistical analysis

Quantitative variables were expressed as mean,
standard deviation, median, and interquartile range.
Qualitative variables were expressed as frequency and
proportion.  Pre-test post-test comparisons  of
quantitative data were analyzed by Paired t-test or
Wilcoxon Signed Rank test according to the nature of
the data. Associations between qualitative variables
were analyzed by chi-square test. A p-value <0.05
was considered statistically significant. Data analysis
was performed using SPSS version 16.0.

RESULTS

In our studyage ranges from 31-64 years and average
age of the participants were 44.9+ 8.0 years. More
females (53.3%) than males (46.7%) were surveyed.
Most participants (66.7%) were affected on the right
side; 33.3% on the left. There was no significant age
difference between males and females (p = 0.600).
There was no significant difference in affected side
between males and females (p = 0.526) as well.
Treatment significantly improved Quick DASH
scores, reducing the mean score from 43.6 (SD =
21.9) before treatment to 22.9 (SD = 13.3) after
treatment. This is an average reduction of 20.8 points
(SD = 14.7), a 47.7% decrease. The paired t-test
indicates a highly significant improvement (t = 9.467,
p <0.001). (table 1)

Table 1: Comparison of Functional outcome using gDASH score

N Quick DASH Paired Percentage Paired t test
score difference reduction
mean SD mean | SD t p
Before treatment | 45 43.6 21.9 20.8 14.7 80.1 9.467 | <0.001
After treatment 45 22.9 13.3

Comparison of functional outcome (quick DASH score)
between before and after treatment

100+

p<0.001

90+

80

70+

60—

Score

50

40 43.64
30+

20+

10+

22.89

T
Before treatment

T
After treatment

Graph 1: Comparison of functional outcome
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Before treatment, the median VAS score was 8 (IQR: 6.5 - 9), significantly higher than after treatment, where
the median decreased to 4 (IQR: 3 - 5). The Wilcoxon signed-rank test showed a significant improvement (z =

5.742, p < 0.001). (Graph 2)
Table 2: Comparison of VAS score

N VAS score Wilcoxon signhed Rank test
Median IQR z p
Before treatment | 45 8 6.5-9 5.742 <0.001
After treatment 45 4 3-5

Comparison of VAS Score between before and after treatment

p<0.001

|

6

VAS score

2

T
Before treatment

T
After treatment

Graph 2: Comparison of VAS score

Satisfactory
outcome
80.0%

Unsatisfactor
y outcome
20.0%

Figure 1: Change in functional outcome after treatment
80% of the patients had a satisfactory functional outcome as determined by the gDASHSscores. (figure 1), The
treatment using PRP was successful in 86.7 % of patients as evidenced by the >25% reduction in VAS scores.

DISCUSSION

Lateral epicondylitis, commonly known as tennis
elbow, is a prevalent condition in our population,
particularly among masons, mechanics, and
homemakers due to their repetitive wrist extension
activities. Treatment typically includes avoiding
aggravating activities, using NSAIDs, undergoing
physiotherapy, bracing, and receiving intralesional
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steroid injections. Corticosteroid injections were once
regarded as the gold standard for treating tennis
elbow[29]. However, their efficacy has become
controversial. These injections are beneficial
primarily for short-term pain relief in acute cases but
tend to show poor results in long-term follow-ups
[30]. In a meta-analysis, Smidt et al. found that the
intermediate and long-term effects of steroid
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injections are not significantly different from those of
placebo injections, other non-operative treatments, or
injections with local anesthetic [31].

In our investigation, tennis elbow exhibited an equal
distribution between sexes, with 53.3% females and
46.7% males, aligning with findings from Jiwani et
al's [32] study. The dominant arm was more
commonly affected, with 66.7% experiencing
symptoms on the right side and 33.3% on the left. A
significant proportion of patients, 42.2%, fell within
the 31-40 age bracket, followed by 33% in the 41-50
age range. Hence, nearly 75% of patients were within
the active age range of 30 to 50, consistent with
findings by Jiwani et al. The mean age of affected
individuals was also reported in studies by Dunn et al.
[33] and Haahr and Andersen. [34].

Our study is a prospective longitudinal study of 45
patients with lateral epicondylitis treated with
intralesional PRP injections, evaluated at three-week
intervals, showing 80% and 86.7% good functional
outcomes based on gDASH and VAS scores,
respectively.whereas study by Alsaki et al [35] was a
retrospective analysis of 55 patients with chronic
medial or lateral epicondylitis treated with either PRP
or continued physiotherapy (PT) and pain medication,
demonstrating significantly better results for the PRP
group over a longer follow-up period (up to 36
months) using PRTEE, VAS, and DASH scores.
Unlike the present study, this study also compared the
need for surgical intervention, finding fewer surgeries
in the PRP group. Both studies indicate PRP's
effectiveness, but Alaskisstudy provides a longer
follow-up and comparison with other treatments,
reinforcing PRP's advantages.

Similarly, Peerbooms et al. [36] and Gosens et al. [37]
conducted the initial large-scale randomized
controlled trials (RCTs) with one- and two-year
follow-ups, respectively, comparing PRP against
corticosteroid  injections  for  chronic lateral
epicondylitis, with findings favoring PRP. Following
this, Mishra et al. [38] conducted a larger multicenter
RCT involving chronic lateral epicondylitis patients,
comparing PRP against active controls. They
concluded that PRP showed superiority, suggesting its
use as the ultimate treatment option before
considering surgery.

In a randomized controlled trial with 60 patients, by
Anwar et al [39] compared PRP to corticosteroid
injections and evaluated outcomes over six months,
showing PRP provided better pain relief and
functional improvement than steroids. Like our
research, this study underscores PRP's superiority,
offering a direct comparison with corticosteroids over
an extended follow-up period. Similarly, Jiwani et al.
[32] demonstrated that local autologous PRP
injections effectively manage lateral epicondylitis
(tennis elbow) in patients unresponsive to
conservative  treatments.  However,  functional
improvement in their study was assessed using the
patient-rated tennis elbow evaluation (PRTEE) score.
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A retrospective study by Boden et al. [40] compared
PRP injections with Tenex for treating golfer's and
tennis elbow, finding clinical and statistical
improvements in visual analog pain scale levels,
Quick Disabilities of the Arm, Shoulder, and Hand
scores, and EuroQol-5D scores in both groups, with
no significant difference between the treatments.
Similarly, a study by Paramannathan et al. [41] on
tennis elbow patients found that PRP injections
effectively reduced pain according to VAS and
MAYO scores. Younger patients, in particular,
showed greater pain reduction with PRP treatment,
aligning with our study's findings.

Our study results are consistent with Saurabh et al.
[42], who concluded that PRP is an effective
treatment for stubborn tennis elbow. PRP enhances
the healing potential of the hypovascular tendon by
releasing high concentrations of growth factors, with
improvements documented both subjectively through
elbow score improvements and objectively via better
tendon morphology on sonography. Conversely,
Bashir et al. [43] found that the corticosteroid group
showed early improvement, while the PRP group
began to show improvement after about 7 to 10 days.
The study has several limitations, including being
conducted at a single hospital, which may limit the
generalizability of its findings. The follow-up period
of three weeks is relatively short, potentially missing
long-term outcomes and recurrences. Additionally, the
sample size of 45 patients is small, which may not
adequately represent the broader population.
Furthermore, the lack of a control group receiving
standard treatments makes it difficult to attribute
improvements solely to PRP injections, and potential
biases in patient selection and outcome assessment
may affect the results. To improve the study, future
research should include multiple centers to enhance
generalizability and a larger sample size to better
represent the population. Extending the follow-up
period would help capture long-term outcomes and
potential recurrences. Additionally, incorporating a
control group receiving standard treatments would
provide a clearer comparison to assess the true
efficacy of PRP injections.

CONCLUSION

The findings from our 3-week follow-up study on 45
patients with tennis elbow treated with intralesional
PRP injections are promising. Both gDASH and VAS
scores indicate significant improvements in functional
outcomes and pain relief, with success rates ranging
from 80% to 89%. These results suggest that
intralesional PRP injections offer a reliable treatment
option for lateral epicondylitis, potentially promoting
actual tendon healing rather than just symptomatic
relief. Overall, our study underscores the efficacy and
potential of PRP injections in improving functional
outcomes and relieving pain in patients with tennis
elbow.
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