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A B S T R A C T

Objective: We aimed to assess the effectiveness of PRP injections in lateral epicondylitis of the elbow as it was felt
after PRP introduction the numbers of patients requiring surgery for had reduced.
Methods: We conducted a retrospective review of cases from the 1st January 2008 to 31st December 2015. The
numbers of patients undergoing surgical release and the numbers of patients requiring PRP injections were
recorded each year and the numbers of patients requiring surgery was compared pre and post PRP injection to
ascertain if PRP introduction reduced surgical intervention.
Results: Prior to PRP, a yearly mean of 12.75 patients underwent surgery, since PRP this reduced to 4.25 pa-
tients, P < 0.001. This leads to an absolute risk reduction of 0.773 and number needed to treat of 1.3. PRP
injection successfully reduced symptoms in 56/64 (87.5%) patients in our study.
Conclusion: We consider PRP injection, for intractable lateral epicondylitis of the elbow, not only a safe but also
very effective tool in reducing symptoms and have shown it has reduced the need for surgical intervention in this
difficult cohort of patients.

1. Introduction

Lateral epicondylitis, also known as ‘tennis elbow,’ is a degenerative
disorder of the common extensor origin of the lateral humeral epi-
condyle. The prevalence in the general population has been widely
reported to range from 1% to 3% with a peak prevalence in the fifth
decade.1,2 It is often associated with jobs which involve manual work
and vibrating tools3 and despite the name of the condition it is rarely
associated with playing tennis.1

The lateral epicondyle is the common origin of five extensor muscles
in the forearm and the suggested pathogenesis is of overload injury and
repetitive microtrauma.4 Rather than being a purely inflammatory
condition it is suggested that there is an initial inflammatory response
which is followed by degenerative changes with production of dis-
organised collagen which can then lead to structural failure/tearing of
the tendon origin.5

The mainstay of treatment is non-operative and includes watchful
waiting, physiotherapy, activity modification, bracing, nonsteroidal
anti-inflammatory drugs, and injections.4 There is a subgroup of pa-
tients however who do not respond to non-operative measures and
require operative intervention.

Multiple injectables have been tried and historically the mainstay of
treatment was corticosteroid injections but more recently platelet rich

plasma (PRP), autologous whole blood and botulinum toxin have all
been used.1 Corticosteroid injections have been shown to give good
short term pain relief, however their long term consequence may ac-
tually be tendon degeneration.6 Gautam et al used ultrasound to assess
the common extensor origin 6 months after corticosteroid injection and
found reduced thickness of the tendon with increased cortical erosions
in the lateral epicondyle suggesting further degeneration.6

PRP and autologous whole blood have been shown to give long term
improvements in patient symptoms in multiple studies7–10 with some
suggesting that PRP may have a slightly more beneficial affect that
autologous whole blood.7,11 Studies have shown that PRP is superior to
corticosteroids in terms of improving patient symptoms3 and Gautam
et al also showed tendon regeneration, in the form of improved thick-
ness of the tendon, increase in the vascularity and improved tendon
morphology on ultrasound scans.6

There is some controversy in the literature however as there are
studies which have stated PRP/autologous whole blood injections not
only have no benefits over corticosteroids but go as far as to say there is
‘strong evidence that PRP injections are not efficacious in the man-
agement of chronic lateral elbow tendinopathy’.4,12

Finally there is controversy with regards to the differing types of
PRP available, either leukocyte rich PRP (L-PRP) or PRP in which
leukocytes have specifically been eliminated, pure PRP (P-PRP). L-PRP
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has shown significant improvements in the literature with regards to
pain relief and increase in function when compared to either corticos-
teroids,13 local anaesthetic14 or control groups.15 It has even been
suggested that due to these improvements L-PRP “should be considered
prior to surgical intervention”.14

In our institution prior to 2012 PRP injections were not available
and patients were treated with other conservative measures. If they had
recurrent or intractable symptoms for a prolonged period they were
offered surgery. After 2012 patients were offered PRP injections and
there was a general feeling that this has reduced the numbers of pa-
tients requiring surgical intervention. Our aim was to conduct a retro-
spective review of prospectively collected data to assess whether the
introduction of PRP injections for lateral epicondylitis led to a reduc-
tion in patients subsequently undergoing surgical release.

2. Methods

A complete data set of all arthroscopic lateral release procedures
performed by the lead author (BR) at our institution was identified from
electronic patient records. The period identified for the study was from
the 1st January 2008 to 31st December 2015. The records of each pa-
tient were the reviewed, including evaluation of the operation note to
review indications for the procedure. Most patients had their diagnosis
confirmed via magnetic resonance imaging (MRI) scanning and these
were graded from 1 to 3; 1 – minor tendon oedema/thickening; 2 –
intermediate thicking/focal signal increase; 3 – partial/full thickness
tears. Prior to 2012 PRP injections were not available and patients not
responding to conservative measures were treated with surgery. After
2012 patients with symptoms intractable to conservative measures
were offered PRP injection at the stage surgery would have previously
been offered. Patient outcomes with regards to improvement following
surgery were also recorded. The numbers of patients undergoing release
and the numbers of patients requiring PRP injections were recorded
each year and the numbers of patients requiring surgery was compared
pre and post PRP injection using a Chi squared test. Absolute risk ratio
(ARR) and number needed to treat (NNT) were also calculated.

The surgical technique used for arthroscopic release was as de-
scribed below.

The elbow joint was distended with saline and two standard ar-
throscopic portals were used. The proximal anteromedial portal was
2 cm proximal and 2 cm anterior to the medial epicondyle and the
proximal lateral portal 2 cm proximal and 2 cm anterior to the lateral
epicondyle. Using the proximal anteromedial portal the capsule is re-
moved from the intra-articular aspect revealing the ECRB tendon,
which was followed up to its insertion on the lateral epicondyle. The
ECRB was debrided without causing damage to the lateral ulnar col-
lateral ligament.

The technique of PRP injection is as follows. The procedure is per-
formed with the Gravitational platelet separation system (GPS®III) from
Biomet, Warsaw, Indiana. 54mL of blood is collected using a 60mL
syringe containing 6mL of citrate anticoagulant. This is transferred to
the GPS®III separation tube that uses centrifugal force to separate and
‘trap' the platelet rich layer. Typically, 6 mL of platelet rich plasma is
obtained, which is the of the L-PRP type, although no cell counts were
taken in this study. This is then buffered with 8.4% sodium bicarbonate
following manufacturer instructions. The injection is performed using a
22 g needle. A single skin entry is made over the lateral epicondyle over
the maximal tender area. Three separate stabs are subsequently made
into the common extensor tendons with about 2mL injected at each
site. Resulting ECRB/Common extensor spasm is often noted from in-
voluntary middle finger extension (See Fig. 1).

3. Results

In the four years prior to the introduction of PRP injections,
2008–2012, there were 52 patients who underwent arthroscopic release

for tennis elbow, with a mean of 12.75 patients a year. In the four years
after PRP introduction, 2012–2015, this number reduced to 17, with a
mean of 4.25 patients a year. Using a Pearsons chi squared test this is a
significant fall in the number of arthroscopic releases for tennis elbow
required, P < 0.001.

On review of the clinic and operative notes it is clear that the in-
dications for intervention have not changed. Prior to 2012 patients
were offered release if they had a clinical diagnosis of tennis elbow with
symptoms for over 6 months, and had tried non-operative methods of
relief, including physiotherapy and activity modification. We did not
offer steroid injections but some had already tried these without relief
at the GP. Since 2012 these same indications have led to PRP injection
and only if this failed, or patients refused the injection, were they of-
fered surgical treatment. We considered that without the PRP all of the
patients with intractable symptoms after 2012 previously would have
progressed to surgical intervention as conservative treatments had
failed. MRI to confirm the diagnosis was performed in 60 out of 64
patients having PRP (94%) and 54 out of 69 (78%) patients undergoing
surgical release. Of the 60 PRP patients with MR imaging 10 had grade
1 changes, 25 grade 2 and 25 grade 3. Of the 54 patients who had
surgery and MR imaging 7 had grade 1 changes, 21 had grade 2 changes
and 26 had grade 3 changes.

Since 2012 64 patients have undergone PRP injection with only 8
progressing on to arthroscopic release, of these no patients had grade 1
changes, 4 had grade 2 changes and 4 had grade 3 changes on MR
imaging. The other 9 who have undergone surgery since PRP in-
troduction refused the injection and requested surgery either due to a
successful outcome from surgery on their other arm or due to their
beliefs. This significant reduction in patients requiring surgery since
PRP introduction leads to an absolute risk reduction of 0.773 and
number needed to treat on ‘as-treated’ basis of only 1.3.

4. Discussion

Lateral epicondylitis will continue to be a relatively common dis-
order with a significant health burden.2 As well as PRP injection and
corticosteroids, described above, other treatments such as, Botulinum
toxin A, have been used to treat the epicondylitis. Botulinum toxin A
works by blocking acetylcholine receptors causing temporary paralysis
within the muscle. It is suggested this reversible paralysis stops further
microtrauma and gives the tendon time to heal. Although pain scores
are improved however there are some complications to its use however
with weakness to wrist extensors and decreased grip strength common
side effects.5

It is known however that in patients not responding to these mea-
sures, and where symptoms have been present for longer than six

Fig. 1. Injection technique of PRP.
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months, surgical intervention is likely to be required to resolve the
symptoms.2 The surgical intervention used is either an open or ar-
throscopic release of the common tendon origin but should not be taken
lightly as although surgery can produces a good outcome in terms of
pain relief and function the rehabilitation period and postoperative
recovery can be up to 6 months.16 Elbow arthroscopy is also not a
procedure without risk and has been shown to have an overall com-
plication rate of 14% with major complications requiring further sur-
gery at 5%.17 Previously neurovascular injury was a main concern
following elbow arthroscopy however more recent studies have shown
newer techniques have reduced this risk significantly.18,19 This would
not detract from the fact however that surgery for lateral epicondylitis
would also have a significant cost implications. With complex tariff
payment systems within the NHS it is difficult to place an exact figure
on procedural costs but with added equipment and theatre time com-
pared to injection it is likely to be significantly higher.

Our results add to the growing evidence that PRP injections can give
long-term improvement in symptoms to patients with previously in-
tractable lateral epicondylitis. We hypothesise that this improvement is
likely to come from growth factors present in the PRP injection.
Platelets have been shown to contain growth factors such as; platelet
derived growth factor (PDGF); transforming growth factor (TGF)-β;
insulin-like growth factor (IGF); epidermal growth factor (EGF); vas-
cular endothelial growth factor (VEGF) and fibroblast growth factor
(FGF).20 These factors are released from the alpha granules after injury
and bind of target cells (e.g. mesenchymal stem cells, osteoblasts, fi-
broblasts, endothelial cells, and epidermal cells). These receptors acti-
vate an intracellular signal protein that causes the expression of a gene
sequence that then directs cellular proliferation, matrix formation, os-
teoid production or collagen synthesis dependent on the cell acti-
vated.21 Specifically with regards to tendon damage/healing in lateral
epicondylitis PRP injection would increases collagen production and
cell viability and stimulate angiogenesis due to the release of the above
factors.20 This could explain the findings of Gautam et al who showed
not only improvement in symptoms following PRP injection but also
increase in tendon thickness/vascularity.6 With regards to the differ-
ences in L-PRP, used in this study, and P-PRP it has been hypothesized
that the leucocytes in L-PRP create an antibacterial response and deb-
ride the dead tissue allowing the tendon to regenerate using the above
growth factors.13

Our study adds to the evidence that PRP injection for intractable
lateral epicondylitis of the elbow is an acceptable and useful treatment
with improvement in symptoms in 56 out of 64 patients (87.5%). It
adds to the literature in that we have tried to ascertain the effect of PRP
on reducing the need for a complex, risk laden, surgical intervention by
estimating the number of PRP injections required to avoid one surgery,
NNT 1.3.

This was a retrospective as opposed to a prospective study and
sampling errors may be present due to selection bias. Patients offered
PRP injections may have been more prepared to accept the treatment
when compared to patients offered surgery as the procedure carries
relatively less risk and therefore not all the patients treated with PRP
may have opted for surgical intervention. This may mean that due to
our NNT being based on an intention to treat basis the figure of 1.3 may
be slightly lower than the true value. In the PRP group, progress to
surgery was detected from health care records at our institution. This
may have introduced limitations as patients may have been treated in
other institutions after improvement and discharge from our clinic.
Further studies with better control of the variables in the setting of a
randomised control trial are needed to confirm our findings. To our
knowledge there has never been a randomised control trial comparing

PRP injection and surgery as a treatment for lateral epicondylitis of the
elbow.

In conclusion we consider PRP injection, for intractable lateral
epicondylitis of the elbow, not only a safe but also very effective tool in
reducing symptoms and have shown it has reduced the need for surgical
intervention in this difficult cohort of patients.
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