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Abstract

Aim: To evaluate efficacy of tennis elbow treatment with platelet rich plasma

Methodology: The study was conducted at Department of Orthopaedics, SB Medical College
& Hospital, Hazaribagh, Jharkhand, India during the period of 1 year. Patients between 20-50
years of age who had positive clinical tests (Thomson’s and Cozen’s test) were included in
the study. About 30 ml of the patient’s blood was collected. The blood sample is placed in a
centrifuge to separate the PRP from the other components of whole blood. PRP was injected
into the site of the maximum tenderness. The primary analysis included VAS [21] for
measuring pain inpatients, local tenderness, pain on extension of the wrist, grip strength,
elbow swelling was clinically assessed at different interval of follow-up, clinical and
functional outcome were evaluated at final follow-up with statistical analysis. Patients were
assessed after 1 week, 1 month, 6 months, and 12 months.

Results: This study included 100 patients out of which 73 were males and 27 were females
with age range from 20 to 50 years. The average follow-up was 8 months. 47% belonged to
21-30 years of age group, 31% belonged to 31-40 years, and 22% belonged to 41-50 years of
age group. Results were excellent in 81%, good in 16%, fair in 2% and poor in 1%. The mean
VAS decreased continuously and significantly up to 8 months.

Conclusion: Based on this study, it can be recommended to treat patients with PRP before
considering surgical intervention primarily because it provides a similar rate of success with
lower cost and less risk. More scientific studies need to do on large scale to prove these
results.
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Introduction

Tennis elbow is due to cumulative micro
trauma from repetitive wrist extension and
alternating prono-supination of forearm
with angiofibroblastic degeneration of the
common extensor origin [1]. Pain with
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resisted wrist extension and local elbow
tenderness  are  the  characteristic
complaints of patients who present with
chronic lateral epicondylar tendinopathy
(tennis elbow). This pain has been ascribed
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to micro tears within the extensor carpi
radial is brevis muscle and the subsequent
development of angiofibroblastic dysplasia
[2]. Other theories about the source of the
pain include altered neurogenic pathways
and up-regulation of substance P [3, 4].
Since this common disorder was first
described in 1883, a wide variety of
treatments has been proposed [5]. Rest,
activity or equipment modification,
nonsteroidal anti-inflammatory
medication, bracing, and physical therapy
have all been described as initial
interventions. If these treatments fail to
improve the pain and tenderness, second-
line treatments such as cortisone
injections, prolotherapy, autologous blood
injections, platelet-rich plasma (PRP)
injections, and needling of the extensor
tendon origin have been recommended. If
patients continue to report pain and
dysfunction despite these measures,
surgery is then considered.

Surgical options include open tendon
debridement and repair, percutaneous or
open tendon release, and arthroscopic
debridement. Reviews of the surgical
literature note few differences in the
outcomes of these approaches overall, with
a success rate of approximately 85% [6].
The use of PRP is a proactive therapeutic
option which jumpstarts the healing
process, which contains several different
growth factors and other cytokines that
stimulate healing of bone and soft tissue
[7].

Platelets are, in part, mediators of the
coagulation process, but they also contain
more than 300 bioactive cytokines and
growth factors that act via autocrine and
paracrine mechanisms to help coordinate
cellular communication [8]. Platelets also
release vasoactive substances such as
serotonin,  calcium, histamine, and
adenosine via their dense granules [9, 10].
Importantly, several preclinical studies
suggest that PRP enhances human tendon
cell proliferation, differentiation, and
maturation [11-13]. Activation of the
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platelets with thrombin and/ or calcium to
initiate release of the contents of the
granules ex vivo has been recommended in
the wound healing literature. Recent
information, however, strongly suggests
that PRP without activation promotes a
better healing response [14].
Platelet-rich-plasma (PRP) is nowadays
widely used for tendinopathies, considered
as safe, and currently supported by the
strongest  scientific  journals  [14].
However, the potential benefits of PRP are
discordant, especially concerning the
elbow. Even if the superiority of PRP over
corticosteroids is well established [15], the
efficacy of PRP in addition to tendon
needling or fenestration compared to
tendon needling or fenestration alone is
still controversial [16-18].

Materials and Methods

The study was conducted at Department of
Orthopaedics, SB Medical College &
Hospital, Hazaribagh, Jharkhand, India
during the period of 1 year. Patients
between 20-50 years of age who had
positive clinical tests (Thomson’s and
Cozen’s test) were included in the study.
Patients with arthritis of elbow, cervical
spine pathology, infection, myositis,
previous elbow trauma, previous steroid
injection, or surgical intervention were
excluded from this study.

About 30 ml of the patient’s blood was
collected [19]. The blood sample is placed
in a centrifuge to separate the PRP from
the other components of whole blood. PRP
was injected into the site of the maximum
tenderness.

Patients were asked to rate their pain
according to visual analog scale (VAS).
All cases were protected with brace
initially and given anti-inflammatory
agents for 1 week with cold fermentation,
and then restoration of normal daily
activities were allowed from the 3rd week
with stretching and physiotherapy [20].
The primary analysis included VAS [21]
for measuring pain inpatients, local
tenderness, pain on extension of the wrist,
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grip strength, elbow swelling were
clinically assessed at different interval of
follow-up, clinical and functional outcome
were evaluated at final follow-up with
statistical analysis. Patients were assessed
after 1 week, 1 month, 6 months, and 12
months.

Results:

e-1SSN: 0975-1556, p-1SSN:2820-2643

This study included 100 patients out of
which 73 were males and 27 were females
with age range from 20 to 50 years. The
average follow-up was 8 months. 47%
belonged to 21-30 years of age group, 31%
belonged to 31-40 years, and 22%
belonged to 41-50 years of age group.

Table 1: Demographic details and complications

Variables Number
Gender Males 73
Females 27
Age group (in years) | 21-30 47
31-40 31
41-50 22
Complications Superficial infection | 5
Nerve palsy 1
Recurrence 0

In 5 cases, there was superficial infection
seen but subsided with oral antibiotics and
did not require any surgical intervention;
in 1 case nerve palsy was seen which

eventually recovered fully without any
intervention; and no cases of recurrence
were there.

Table 2: Signs and symptoms at different intervals of time

Signs and symptoms Assessment at different intervals
1 week 1 month 6 months | 12 months
Pain 100 64 29 7
Local tenderness 98 45 12 2
Pain on extension of wrist 95 52 33 1
Elbow swelling 61 29 5 0
Table 3: Final outcomes

Final results (At the end of 12 months) Number

Excellent 81

Good 16

Fair 2

Poor 1

Results were excellent in 81, good in 16, fair in 2 and poor in 1. The mean VAS decreased

continuously and significantly up to 8 months.

Discussion:

Chronic lateral epicondylar tendinopathy,
also known as tennis elbow, is a common
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problem seen by primary care physicians,
physiatrists, and orthopaedic surgeons.
Tennis elbow is a frequent cause of
disability. It is often self-limiting or
responsive to nonoperative measures such
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as rest, anti-inflammatory medication,
physical therapy, and activity
modification. Home-based stretching and
eccentric strengthening exercises can also
be effective if the patient is compliant. In
approximately 10% to 15% of patients,
however, symptoms of local elbow
tenderness and pain with resisted wrist
extension persist. In this cohort of patients,
corticosteroid  injections are  often
considered. A survey of 400 members of
the American Academy of Orthopaedic
Surgeons found that 93% had administered
a corticosteroid injection for this type of
problem [22]. Cortisone injections have
demonstrated short-term pain
improvements but also result in high rates
of symptom recurrence [23, 24].

The use of PRP is a proactive therapeutic
option which jumpstarts the healing
process, which contains several different
growth factors and other cytokines that
stimulate healing of bone and soft tissue
[25, 26] PRP after injecting to the
pathological site gets activated by collagen
from the surrounding soft tissue, releasing
growth factors, and cytokines [27] . These
bioactive proteins and amino acid chains
in turn stimulate local stem cells and
enhance  extracellular  matrix  gene
expression, following which reparative
cells from the vascular tissues and bone
marrow then occurs.

Klein et al. [28] supported this thought
with in vitro data, reporting transforming
growth factor beta significantly increases
Type | collagen production in tendon
sheath fibroblasts. In a short-term study,
using whole blood, Edward, and
Calandruccio [29] reported 78% good
results in treating tennis elbow with the
requirement of multiple injections.

In the most recent meta-analysis focused
on the management of tendinopathies, PRP
was reported to be beneficial compared to
others infiltrative therapies [30]. Many of
the studies included comparisons between
PRP and corticosteroids. Given that

Niwas et.al

e-1SSN: 0975-1556, p-1SSN:2820-2643

corticosteroid infiltrations have been
shown to be deleterious for epicondylitis
[31], the authors considered that the
potential observed PRP benefits reported
in  recent meta-analyses including
corticosteroids in control group [30]
should not support the use of the PRP
itself in clinical practice. Rather, the
efficacy of PRP in addition to tendon
fenestration ~ compared to  tendon
fenestration alone remains controversial.
Martin et al. [17] found in a partially
blinded randomized controlled trial (RCT)
involving 71 patients no clinical
differences at 6 months of follow-up
between 2 sessions of fenestration with
either saline + local anesthetic or PRP +
local anesthetic.

In a similar blinded RCT involving 50
patients, Schoffl et al. [18] found no
clinical differences at 6 months of follow-
up. Montalvan et al. [32] found in an RCT
involving 50 patients no clinical
differences at 6 months of follow-up
between 2 infiltrations of PRP and saline
solutions. Rehabilitation was not allowed
during the trial and the tendon was not
fenestrated. Mishra et al. [33] reported in a
blinded RCT involving 119 patients a
positive clinical effect of PRP over saline
solution, using a single injection with
fenestration. Behera et al. [34] found
similar results in a small RCT on 25
patients.[35]

Conclusion:

Based on this study, it can be
recommended to treat patients with PRP
before considering surgical intervention
primarily because it provides a similar rate
of success with lower cost and less risk.
More scientific studies need to done on
large scale to prove these results.

References:

1. Cyriax JH. The pathology and
treatment of tennis elbow. J Bone Joint
Surg 1936;18A:921-40.

International Journal of Pharmaceutical and Clinical Research

103



International Journal of Pharmaceutical and Clinical Research

10.

11.

Niwas et.al

Nirschl RP, Pettrone FA. Tennis
elbow: the surgical treatment of lateral
epicondylitis. J Bone Joint Surg Am.
1979;61(6A):832-839.

Ljung BO, Alfredson H, Forsgren S.
Neurokinin 1-receptors and sensory
neuropeptides in tendon insertions at
the medial and lateral epicondyles of
the humerus: studies on tennis elbow
and medial epicondylalgia. J Orthop
Res. 2004;22(2):321-327.

Zeisig E, Ohberg L, Alfredson H.
Extensor origin vascularity related to
pain in patients with tennis elbow.
Knee Surg Sports Traumatol Arthrosc.
2006;14(7):659-663

Major HP. Lawn-tennis elbow [letter].
Br Med J. 1883;2:557.

Lo MY, Safran MR. Surgical treatment
of lateral epicondylitis: a systematic
review. Clin Orthop Relat Res.
2007;463:98-106.

Coonrad RW, Hooper WR. Tennis
elbow: Its course, natural history,
conservative and surgical management.
J Bone Joint Surg Am 1973;55:1177-
82.

Coppinger JA, Cagney G, Toomey S,
et al. Characterization of the proteins
released from activated platelets leads
to localization of novel platelet
proteins in human atherosclerotic
lesions. Blood. 2004;103(6):2096-
2104.

Mishra A, Randelli P, Barr C,
Talamonti T, Ragone V, Cabitza P.
Platelet-rich plasma and the upper
extremity. Hand Clin. 2012;28(4):481-
491.

Mishra A, Woodall J Jr, Vieira A.
Treatment of tendon and muscle using
platelet-rich plasma. Clin Sports Med.
2009;28(1):113-125.

Virchenko O, Aspenberg P. How can
one platelet injection after tendon
injury lead to a stronger tendon after 4
weeks? Interplay between early
regeneration and mechanical

12.

13.

14.

15.

16.

17.

18.

19.

e-1SSN: 0975-1556, p-1SSN:2820-2643

stimulation.  Acta
77(5):806-812.
Visser LC, Arnoczky SP, Caballero O,
Kern A, Ratcliffe A, Gardner KL.
Growth factor-rich plasma increases
tendon cell proliferation and matrix
synthesis on a synthetic scaffold: an in
vitro study. Tissue Eng Part A.
2010;16(3):1021-1029.

Wang X, Qiu Y, Triffitt J, Carr A, Xia
Z, Sabokbar A. Proliferation and
differentiation of human tenocytes in
response to platelet rich plasma: an in
vitro and in vivo study. J Orthop Res.
2012;30(6):982- 990.

Scherer SS, Tobalem M, Vigato E, et
al. Nonactivated versus thrombin-
activated platelets on wound healing
and fibroblast-tomyofibroblast
differentiation in vivo and in vitro.
Plast Reconstr Surg. 2012;129(1):46e-
Sde.

Coombes BK, Bisset L, Vicenzino B.
Management of lateral  elbow
tendinopathy: one size does not fit all.
J  Orthop Sports Phys  Ther.
2015;45(11):938-49.

Mi B, Liu G, Zhou W, Lv H, Liu Y,
Wu Q, et al. Platelet rich plasma versus
steroid on lateral epicondylitis: meta-
analysis of randomized clinical trials.
Phys Sportsmed. 2017;45(2):97-104.
Pasha, T., Hossain, M. M., &
Chowdhury, R. (2020). Nutritional
status of pregnant women in selected
hospitals in Dhaka city. Journal of
Medical Research and Health Sciences,
3(12), 1114-1117.

Martin JI, Atilano L, Merino J,
Gonzalez I, Iglesias G, Areizaga L, et
al.  Platelet-rich  plasma  versus
lidocaine as tenotomy adjuvants in
people with elbow epicondylopathy: a
randomized controlled trial. J Orthop
Surg Res. 2019;14(1):109.

Schoffl Vv, Willauschus W, Sauer F,
Kupper T, Schoffl I, Lutter C, et al.
Autologous conditioned plasma versus
placebo injection therapy in lateral

Orthop.  2006;

International Journal of Pharmaceutical and Clinical Research

104



International Journal of Pharmaceutical and Clinical Research

20.

21.

22,

23.

24,

25.

26.

217.

Niwas et.al

epicondylitis of the elbow: a double
blind, randomized study. Sportverletz
Sportschaden. 2017;31(1):31-6.
Nirschl RP. The etiology and treatment
of tennis elbow. J Sports Med
1974,2:308-23.

Kraushaar BS, Nirschl RP. Tendinosis
of the elbow (tennis elbow). Clinical
features and findings of histological,
immunohistochemical, and electron
microscopy studies. J Bone Joint Surg
Am 1999;81:259- 78.

Haake M, Konig IR, Decker T, Riedel
C, Buch M, Miiller HH. Extracorporeal
Shock Wave Therapy Clinical Trial
Group. Extracorporeal shock wave
therapy in the treatment of lateral
epicondylitis: A randomized
multicenter trial. J Bone Joint Surg Am
2002;84-A:1982- 91.

Hill JJ, Trapp RG, Colliver JA. Survey
on the use of corticosteroid injections
by orthopedists. Contemp Orthop.
1989;18:39-45

Bisset L, Beller E, Jull G, Brooks P,
Darnell R, Vicenzino B. Mobilisation
with  movement and  exercise,
corticosteroid injection, or wait and see
for tennis elbow: randomized trial. Br
Med J. 2006;333(7575):939-941.
Lindenhovius A, Henket M, Gilligan
BP, Lozano-Calderon S, Jupiter JB,
Ring D. Injection of dexamethasone
versus placebo for lateral elbow pain: a
prospective, double-blind, randomized
clinical trial. J Hand Surg Am.
2008;33(6):909-919.

Landesberg R, Roy M, Glickman RS.
Quantification of growth factor levels
using a simplified method of platelet-
rich plasma gel preparation. J Oral
Maxillofac Surg 2000;58:297-300.
Smidt N, Van Der Windt DA,
Assendelft WJ, Devillé WL, Korthals-
de BosIB, Bouter LM. Corticosteroid
injections, physiotherapy, or a wait-
and-see policy for lateral epicondylitis:
A randomised controlled trial. Lancet
2002;359:657-62.

28.

29.

30.

31.

32.

33.

34.

35.

e-1SSN: 0975-1556, p-1SSN:2820-2643

Molloy T, Wang Y, Murrell G. The
roles of growth factors in tendon and
ligament  healing.  Sports Med
2003;33:381-94.

Klein MB, Yalamanchi N, Pham H,
Longaker MT, Chang J. Flexor tendon
healing in vitro: Effects of TGFbeta on
tendon cell collagen production. J
Hand Surg Am 2002;27:615-20.
Edwards SG, Calandruccio JH.
Autologous  blood injections for
refractory lateral epicondylitis. J Hand
Surg Am 2003;28:272-8.

Fitzpatrick J, Bulsara M, Zheng MH.
The effectiveness of platelet-rich
plasma in  the treatment of
tendinopathy: a meta-analysis of
randomized controlled clinical trials.
Am J Sports Med. 2017;45(1):226-33.
Coombes BK, Bisset L, Vicenzino B.
Efficacy and safety of corticosteroid
injections and other injections for
management of tendinopathy: a
systematic review of randomised
controlled trials. Lancet (London,
England). 2010;376(9754):1751-67.
Montalvan B, Le Goux P, Klouche S,
Borgel D, Hardy P, Breban M.
Inefficacy of ultrasound-guided local
injections of autologous conditioned
plasma for recent epicondylitis: results
of a double-blind placebo-controlled
randomized clinical trial with one-year
follow-up. Rheumatology (Oxford).
2016;55(2):279-85.

Mishra AK, Skrepnik NV, Edwards
SG, Jones GL, Sampson S, Vermillion
DA, et al. Efficacy of platelet-rich
plasma for chronic tennis elbow: a
double-blind, prospective, multicenter,
randomized controlled trial of 230
patients. Am J Sports Med.
2014;42(2):463-71.

Behera P, Dhillon M, Aggarwal S,
Marwaha N, Prakash M. Leukocyte-
poor platelet-rich  plasma versus
bupivacaine for recalcitrant lateral
epicondylar tendinopathy. J Orthop
Surg (Hong Kong). 2015;23(1):6-10.

International Journal of Pharmaceutical and Clinical Research

105



