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INTRODUCTION 

Lateral epicondylitis, initially described in 1883 as “lawn-

tennis elbow” and later named “tennis elbow” (TE), is the 

most commonly diagnosed elbow condition.1,2 

Epidemiological studies describe a prevalence of 1-3% in 

general population, with some reports describing data up to 

10% in women.3,4 It is a very painful and disabling 

condition. Pain with resisted wrist extension and 

tenderness over lateral epicondyle are the characteristic 

complaints of patients who present with this condition. 

This pain has been ascribed to microtears within the 

extensor carpi radialis brevis muscle and the subsequent 

development of angio-fibroblastic dysplasia.5 Other 

theories about the source of the pain include altered 

neurogenic pathways and up-regulation of substance p.6,7  

A wide variety of treatments has been proposed to treat this 

condition. First line interventions include rest, activity or 

equipment modification, nonsteroidal anti-inflammatory 

medication, bracing, and physical therapy.8 In cases not 

responding to these measures, 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. 

Platelets which are a part of coagulation process, also contain 
more than 300 bioactive cytokines and growth factors that 
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act via autocrine and paracrine mechanisms to help 
coordinate cellular communication.9 Platelets also release 
vasoactive substances such as serotonin, calcium, 
histamine and adenosine via their dense granules.10,11 
Importantly, several studies suggest that PRP enhances 
human tendon cell proliferation, differentiation, and 
maturation.12-15 Initial clinical studies by Mishra et al 
showed that there were statistically significant 
improvements in patients treated with PRP compared with 
an active control group (bupivacaine with epinephrine) at 8 
weeks and a 93% reduction in pain scores for the PRP-
treated patients at an average of 25.6 months.15 

Other studies by Gosens and Peerbooms et al compared the 
effects of PRP with cortisone in prospective, randomized 
trials.17,18 At 2 years, the PRP-treated patients reported an 
improvement of 69% in pain scores compared with only 36% 
for patients treated with corticosteroid injections. When the 
patients were evaluated via the disabilities of the arm, shoulder 
and hand (DASH) scores at 2 years, the PRP group had an 
improvement of 67.6% compared with 15.7% in the cortisone 
group. Overall, however, these 2 controlled studies 
reported no safety issues and supported the use of PRP as 
an alternative to surgery. These studies also clearly 
showed that cortisone has little or no long-term value in the 
treatment of chronic tennis elbow. 

Needling of the extensor tendon under a local anesthetic has 
been described in the literature as an effective treatment for 
chronic tennis elbow.19 Our study was designed to evaluate 
the efficacy of needling with and without PRP as a 
treatment for tennis elbow. We tested the hypothesis that 
the addition of PRP would result in more improvement in 
pain, function and lower levels of tenderness at the elbow 
compared with needling alone. 

METHODS 

This is a prospective, double blinded, placebo controlled 
randomized clnical study. It was done at KD medical 
college, Mathura. The study was approved by institutional 
ethical committee and was performed based on principles 
established under declaration of Helsinki and a written 
informed consent was taken from all the patients. All the 
patients suffering from tennis elbow, who attended the 
outpatient’s department between July 2019 to December 
2019 and failed to respond to conservative methods were 
included in this study. 

The following inclusion criteria were employed: 1. Pain by 
palpation at the lateral epicondyle of the elbow. 2. Baseline 
elbow pain score of 50 mm out of 100 mm using a visual 
analog scale (VAS) during resisted wrist extension. 3. 
History of elbow pain for at least 3 months, 4. Pain 
unresponsive to conservative treatment which 
physiotherapy and medications 

The following exclusion criteria were employed: 1. 
Pregnancy, 2. age <18 years, 3. history of anemia and 4. 
history of bleeding disorder, systemic disorders such as 
diabetes, hypothyroidism, rheumatoid arthritis, previous 
surgery for elbow tendinosis, History of arthritis or 

fracture of the affected elbow and received local steroid 
injections in the affected elbow. 

The diagnosis was verified in all patients by the same 
physician, who also performed the inclusion, 
randomization, and treatment procedures. Another masked 
study physician, the same in all patients during the entire 
follow-up, was responsible for outcome assessments at 6 
weeks, 3 months and 6 months. Randomization was 
performed before procedure using a computer generated, 
blocked random-allocation sequence with a 1:1 ratio. 
Patients and data analysis team were blinded from the 
study. A sealed opaque envelope was attached to the file 
of the patient with the name of the drug to be given during 
the procedure. Baseline VAS scores and PRTEE scores 
were recorded. Intervention was done in the form of group 
A: needling and PRP injection, group B: needling and 
placebo (saline) and PRP preparation and procedure 
technique. 

All the patients were blindfolded during blood sampling 
and while receiving the intervention. Approximately 30 
mL of whole blood was drawn from a peripheral vein of 
each patient. In the PRP group, the blood was mixed with 
an anticoagulant (ACD-A) and placed into a sterile 
separator canister.  The canister was then placed in a 
desktop-sized centrifuge and processed for 15 minutes at 
3200 rpm. This method of preparation produces type 1A 
PRP (leukocyte-enriched PRP with platelets 5 times of 
baseline used in an inactivated manner). The PRP was then 
removed and buffered to physiological pH using 8.4% 
sodium bicarbonate to neutralize the acidic ACD-A in the 
PRP.  

The injection site was blocked using 0.5% bupivacaine 
with epinephrine, and then, 2 to 3 mL of the prepared PRP 
was injected into the extensor carpi radialis brevis tendon 
and surrounding area using a peppering technique. This 
technique consisted of 5 penetrations of the tendon as the 
PRP was injected via a single skin penetration. The control 
group was injected with 2 to 3 mL of saline using the same 
peppering technique as the PRP group. 

Post procedure protocol 

Immediately after the injection, the patient was kept in a 
supine position without moving the arm for 15 minutes. 
Patients were sent home with instructions to limit their use 
of the arm for approximately 24 hours. After 24 hours, 
patients were given a standardized stretching protocol to 
follow for 2 weeks. A formal strengthening program was 
initiated after this stretching. At 4 weeks after the 
procedure, patients were allowed to proceed with normal 
activities as tolerated.  

Patients were followed up at 6 weeks, 12 weeks, and 6 

months, after the index procedure. A 100-mm visual 

analog pain score (0, no pain; 100, worst pain possible) and 

PRTEE (20) were used as outcome measures.  

The patient-rated tennis elbow evaluation (PRTEE) 
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consists of two sections investigating pain and function. 

All questions are scored on a 10-point scale. The pain 

section has four questions that rate the pain from ‘no 

pain’ to ‘worst ever’. In addition, there is a question that 

rates how often the patient has pain (‘never’ to ‘always’). 

The scale for function questions ranges from ‘no 

difficulty’ to ‘unable to do’. The function section has 11 

questions regarding specific activities of daily living, 

and four questions regarding personal care, household 

work, occupational work and recreational activities. 

Higher scores represent worse functioning. SPSS 

software was used to analyses recorded data where 

required. 

RESULTS 

66 patients satisfied our criterion. Mean duration of 

symptoms was 18 (range-12 to 104) weeks. 33 patients 

were randomly allocated to each group.  

Table 1: Demographic data on 66 patients enrolled for 

the study. 

Variables Group A Group B Mean 

Age (years) 43.3 42.7 43 

Sex- M/F 10/23 12/21  

BMI (kg/m2) 26.2 25.8 26 

Duration of 

symptoms 

weeks 

17 19 18 

Of the 66 who were followed, 58 out of 66 (87.8%) 

completed the entire 6-month program. 8 (12.1%) patients 

did not complete the treatment due to perceived failure. Of 

these 5 patients were from group A, 3 from group B.  These 

8 patients were excluded from the final analysis. 

 

 

 

 

 

       

         

Figure 1: Flowchart depicting patient’s selection. 

Mean value of VAS scores in group A were 82.3 at 0 weeks, 

45.6 at 6 weeks (p value 0.0036), 35.2 at 12 weeks (p 

value 0.001) and 28.8 at 24 weeks (p value 0.0014) while 

those in group B were 86 at 0 weeks, 73.2 at 6 weeks, 71.3 

at 12 weeks and 63.2 at 24 weeks. 

Patients also showed improvement in terms of PRTEE 

scores. In group A it decreased from 51.3 at 0 weeks to 23.5 

at 6 weeks (p value 0.0034) to 16.7 at 12 weeks (p value 

0.004) and 15.3 at 24 weeks (p value 0.002) while those in 

group B were 53.7 at 0 weeks to 35.5 at 6 weeks to 31.3 at 

12 weeks and 27.7 at 24 weeks. 

 

Figure 2: Percent change in VAS scores for patients in 

PRP injection (croup A) and control (croup B) over 

time. 

 

Figure 3: Percent change for PRTEE scores for 

patients in PRP injection (group A) and control 

(group B) over time. 
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Table 1: VAS scores for patients with PRP and control group. 

Groups 
0  

week 

6 

weeks 

% 

change 
P  

12 

weeks 

% 

change 
P  

6  

months 

% 

change 
P  

Group  

A 
82.3 45.6 44.5 0.0036 35.2 57.2 0.001 28.8 65.0  0.001 

Group  

B 
86.0 73.2 14.8 0.0034 71.3 17.09  0.002 63.2 26.5 0.001 

Table 2:  PRTEE scores for patients of both groups. 

Groups 
0 

week 

6 

weeks 

% 

change 
P  

12 

weeks 

% 

change 
P  

6  

months 

% 

change 
P  

Group A 51.3 23.5 54.1 0.0034 16.7 67.4 0.004 15.3 70.1 0.002 

Group B 53.7 35.5 33.8 0.0036 31.3 41.7 0.003 27.7 48.4 0.002 

DISCUSSION 

Chronic lateral epicondylar tendinopathy is a difficult 

condition to treat. The costs associated with TE are 

substantial in terms of both lost productivity and health 

care use. In many cases, it responds to conservative 

measures but in about 10-15% of cases, the symptoms 

continue to persist in spite of all conservative measures.  

In this study we evaluate the effect of two different 

treatment modalities viz. needling and needling along with 

PRP injection. In our study, at 6 weeks both the groups 

showed significantly better results (p<0.01) than baseline 

values. At six weeks, percentage wise largest difference 

from the baseline value was seen in group A. Similar 

trends were seen at 3 months and 6 months follow up 

assessments. Patients in group A showed significantly 

better results when compared to those in group B at all the 

follow up visits. This indicated that needling combined 

with PRP injection was better when compared to needling 

alone. 

Another observation was that in both the groups, 

improvement seen in the first 6 weeks was more than 

compared to the period between 3-6 months, but the results 

at 6 months was better than at 3 months. 

Most commonly used procedure for lateral epicondylitis 

has been cortisone injections. 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.21 These injections have demonstrated only short 

term relief and can cause complications like tendon rupture 

and dermal atrophy.22,23 Studies by Gosens and Peerbooms 

and meta-analysis by Mi et al described that steroid 

injection may give better pain relief in the first months 

after injection, but after 2 years of follow-up the PRP 

group reported superior results.17,24  Comparable findings 

were also described by Gautam et al.2 5  

Yadav and Behera et al reported after 3 months follow-

up significant improvement in pain and function in a PRP 

group.26,27 

As the influence of conditioned plasma on TE remains 

controversial, some studies focused on the biologic effect 

of injecting PRP versus autologous blood injection 

(ABI). Creaney and Raeissadat et al.28,29 Reported no 

difference in pain scores between PRP and ABI, after 6 

months and 12 months of injections. They found both 

methods to be equal in efficacy and recommended them 

when conservative treatment failed. 

Arirachakaran et al in a meta-analysis, comparing PRP to 

autologous blood and steroid injection found that response 

to PRP was favorable when compared to steroid injection 

for pain management and for patient reported outcomes. 

Furthermore, it was reported that PRP injection did not 

have the complications associated with a steroid injection 

such as skin atrophy, discoloration, and secondary tendon 

tears.30 

Chou et al in a meta-analysis comparing ABI, PRP, and 

corticosteroid injections, found no significant difference 

between PRP and ABI, with both having superior pain 

scores to corticosteroid injections.31 

Surgery has been recommended to patients who fail to 

respond to these measures. Most of the surgical literature 

for such patients have case series of fewer than 50 patients 

(type 4 evidence), reporting varying degrees of success 

ranging from 80 to 90%.32 Moreover, up to 28% of such 

patients may complain of persistent symptoms, and 9% 

report moderate to severe pain five years after surgery.33 

Rha et al also noted that clinical effect of the platelet-rich 

plasma injection was superior to the dry needling from six 

weeks to six months after initial injection (p<0.05).34 At 

six months the mean shoulder pain and disability index 

was 17.7±3.7 in the platelet-rich plasma group versus 

29.5±3.8 in the dry needling group (p<0.05).  

Two original papers, however, reported higher incidence of 

local pain after PRP administration.35,36  The randomized 

prospective study published by Palacio et al reported that 

there was no significant difference in patients’ 

improvement when treated with PRP, dexamethasone and 

neocaine.37 Two papers have also reported no significant 
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difference in pain scores between PRP and steroids.38,39 

The lack of standardization of PRP preparations, described 

by Mishra et al could partially justify the differences in 

reported outcomes among the studies.40 

PRP may give faster relief as reported by Thanasas et al in 6 

weeks after an injection, patients in the PRP group had 

significantly lower pain scores versus those in the ABI 

group.41 

Lim et al reported that needling when combined with PRP 

injection gives favourable results versus physiotherapy.42 

Similarly, beneficial results of were also reported by Gaspar 

et al reported sustained good outcomes with PRP injections 

and concomitant needling at a mean follow-up of over 3 

years.43  

Mishra et al who compared the results of extensor tendon 

needling alone or in association with PRP injections in a 

multicenter randomized controlled trial, found no 

significant differences at 12 weeks, but clinically 

meaningful improvements were found in patients treated 

with leukocyte-enriched PRP compared with an active 

control group at 24 weeks.44 

The limitation of our study was small sample size, shorter 

follow up period while the strength being its randomised 

nature and double blinded study. 

CONCLUSION 

The combination of PRP injection along with needling is a 

safe, effective procedure in the management of tennis 

elbow. We recommend it use in resistant cases of TE not 

responding to medications. 
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