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ABSTRACT

Objective: The aim of the study was to evaluate the efficacy of local injection of platelet rich plasma in management of patients with tennis elbow who 
failed to respond to conservative management.

Methods: This was a prospective and cohort study in which 80 patients with lateral epicondylitis (Tennis elbow) were included on the basis of a 
predefined inclusion and exclusion criteria. Demographic details were noted. Patients were treated by local injection of autologous platelet rich 
plasma. Patients were followed up for 6 months. Relief of pain as well as functional improvement was assessed by patient-rated tennis elbow 
evaluation (PRTEE) score. SSPS 21.0 software was used for statistical analysis and p<0.05 was taken as statistically significant.

Results: Out of 80 studied cases, there were 36 (45%) males and 44 (55%) females with a M: F ratio of 1:1.22. The mean age of male (42.77±9.95 years) 
as well as female (41.06±9.56 years) was found to be comparable. Nineteen (23.75%) patients were involved in plumbing, 16 (20%) patients were 
involved in activities that required forceful use of screwdrivers such as electric work, 8 (10%) patients were involved in gardening, and 7 (8.75%) 
patients were involved in production or laying of bricks. Twelve (15%) patients were professional tennis player. The mean PRTEE score was 74.24±9.74 
at the time of presentation. There was significant reduction in PRTEE score during follow-up and at the time of last follow-up visit, PRTEE score was 
found to be 8.32±2.56.

Conclusion: Local injection of autologous platelet rich plasma is effective in managing patients of lateral epicondylitis (Tennis elbow) who fail to 
respond to conservative management.
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INTRODUCTION

Tennis elbow or lateral epicondylitis is a term that denotes 
inflammation of common extensor origin of the forearm and is usually 
seen following activities that require repeated contraction of the wrist 
extensors such as playing tennis, gardening, plumbing, lifting pots, and 
in musicians [1]. The term tennis elbow or lateral epicondylitis appears 
to be a misnomer because it is neither exclusively seen in tennis player 
nor there is inflammation of lateral epicondyle. Rather it can be seen 
in anyone involved in activities that requires repeated contractions 
of wrist extensors and the pathology is in common extensor origin of 
forearm rather than lateral epicondyle. The involvement of extensor 
carpi radialis brevis tendon just distal to its attachment on the lateral 
epicondyle is the most common pathology in majority of the cases [2].

The condition was first described by Runge F who described it as chronic 
degeneration process of the forearm common extensor tendon leading 
to symptoms such as pain over the lateral elbow that typically worsens 
with activity and improves with rest. Lateral epicondylitis predominantly 
involves dominant limb and middle-aged individuals. Men and women 
are equally affected. The annual incidence of lateral epicondylitis varies 
from 1% to 3%. The increasing incidence may partly be due to increasing 
facilities for imaging technique such as computerized tomography (CT) 
and magnetic resonance imaging (MRI) [3].

The clinical presentation is typical and consist of pain over lateral elbow 
that aggravates particularly following activities such as playing tennis 
or forceful use of screwdriver or any activity that requires contraction 
of wrist extensor [1]. The pain typically reduces after rest. On physical 
examination, there is a significant tenderness just distal to lateral 

epicondyle. There is sharp pain if wrist is extended in radial deviation 
and pronation [4]. The diagnosis is usually clinical; however, imaging 
techniques such as X-ray, ultrasound examination, CT, and MRI may be 
used for confirmation of diagnosis. Plain X-ray is not specific for the 
diagnosis but may show features such as calcific foci around lateral 
epicondyle. On ultrasound thickening of the common extensor tendon 
and diffuse heterogeneity and areas of hypo echogenicity may be seen [5]. 
MRI is the most sensitive imaging technique for diagnosis of lateral 
epicondylitis and may show thickening and increased signal intensity 
involving common extensor origin just distal to lateral epicondyle [6].

In cases, having mild pain rest and physiotherapy may be all that is 
needed; however, in cases not responding to rest and physiotherapy 
may require administration of non-steroidal anti-inflammatory 
drugs [7]. The other modality of treatment may include local injection 
of steroids and bracing. extracorporeal shock wave therapy and wrist-
extensor splints have also been reported to be effective in cases not 
responding to conservative measures [8]. The other treatment options 
which are reported to be effective include autologous blood injections 
and local injection of platelet rich plasma. In intractable cases, surgical 
interventions such as percutaneous tenotomy may be needed [9].

We undertook this study to analyze the effectiveness of local injection 
of platelet-rich plasma in patients diagnosed to be having lateral 
epicondylitis.

METHODS

This was a prospective and cohort study conducted in the Department 
of Orthopaedics of a tertiary care medical college. Adult patients 
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diagnosed to be having lateral epicondylitis on the basis of clinical 
features and imaging and who failed to respond to conservative 
approaches such as administration of non-steroidal anti-inflammatory 
drugs and physiotherapy for 3 months were included in this study on 
the basis of a predefined inclusion and exclusion criteria. Institutional 
ethical committee approved the study and an informed written consent 
was obtained from all the participants. Sample size was calculated 
according to the previous reference studies, as the main result in 
the event of at least 60 patients was calculated by Open Epi-Version 
3 online software, a 10% difference could be determined between 
the group at 80% power and 5% significance (α=0.05, β=0.80). We 
included more than minimum required number of cases for the 
study. The procedure of local injection of platelet-rich plasma with 
its advantages and probable complications was explained to patients 
before obtaining consent from them.

Demographic details such as age, gender, and body mass index were 
noted. History of any systemic illness such as diabetes, hypertension, and 
bronchial asthma was noted. History of illnesses which may interfere 
with functional assessment such as arthritis, arthralgia, or autoimmune 
disorders was asked for and noted. Basic investigations such as complete 
blood count, C-reactive protein, and erythrocyte sedimentation rate were 
done in all cases. X-ray and ultrasound examination of affected elbow 
was done in all the cases. CT and/or MRI was done only in selected cases. 
The patients were assessed at the time of presentation using patient-
rated tennis elbow evaluation (PRTEE) score which involves assessment 
of pain as well as functions of the affected elbow in terms of best (score 
of 0) to worst (score of 100) pain and functional ability [10].

Method of local injection of platelet rich plasma
With all aseptic precautions, 10 ml of patient’s venous blood was 
collected in EDTA bulb. After collection, the blood was centrifuged for 
15–20 min. The centrifugation process resulted in separation of blood 
into three layers. Out of these three separated layers, the buffy coat 
layer was once again transferred to centrifugation chamber and was 
once again centrifuged for 15 min resulting into platelet-rich plasma 
layer. 3–3.5 ml of this platelet rich plasma then was transferred to a 5 ml 
syringe. Patient was positioned in supine position and elbow was flexed 
to 90° and platelet-rich plasma was infiltrated near lateral epicondyle as 
well as common extensor tendon. After the local injection, the affected 
hand was placed in sling for 48 h. After 48 h, the patient was advised 
eccentric elbow exercises under the guidance of physiotherapist.

The patients were followed up at 2 weeks, 4 weeks, 3 months, and 
6 months. At each follow-up visit, patients were assessed by PRTEE 
score that included assessment of severity of pain as well as functional 
assessment. SSPS 21.0 software was used for statistical analysis and 
p<0.05 was taken as statistically significant.

Inclusion criteria
The following criteria were included in the study:
1. Patients diagnosed to be having lateral epicondylitis (Tennis elbow)
2. Age more than 18 years
3. Failed to respond to conservative management for 3 months
4. Gave informed written consent to be part of study.

Exclusion criteria
The following criteria were excluded from the study:
1. Age <18 years
2. Those who refused consent
3. Any previous local intervention such as injection of steroids
4. Any previous surgery on affected elbow
5. Conditions likely to affect functional assessment such as arthritis or 

arthralgia.

RESULTS

This study was conducted to analyze functional outcome of patients 
with tennis elbow (Lateral Epicondylitis) treated by local injection of 
autologous platelet-rich plasma. A total of 80 patients were included 

in this study out of which there were 36 (45 %) males and 44 (55%) 
females with a M: F ratio of 1:1.22 (Fig. 1).

The most common affected age group was between the age of 
41–50 years (38.75%) followed by 31–40 years (25.00%) and 
51–60 years (18.75%). It was found to be less common in patients 
below 30 years (10%) and above 60 years (7.50%) of age (Table 1).

The mean age of male (42.77±9.95 years) as well as female 
(41.06±9.56 years) was found to be comparable with no statistically 
significant difference in the age group of males and females (p=0.4369) 
(Table 2).

The analysis of studied cases on the basis of BMI showed that most of 
the patients with lateral epicondylitis (tennis elbow) were either obese 
(59.78%) or overweight (27.17%). It was less common in individuals 
having healthy BMI (9.78%) or underweight individuals (3.26%) (Table 3).

Patients were analyzed on the basis of probable cause of lateral 
epicondylitis. Majority of the patients were found to be engaged in 

Fig. 1: Gender distribution of the studied cases

Fig. 2: Predisposing factors for lateral epicondylitis in studied 
cases

Fig. 3: Mean PRTEE scores at presentation and during follow-up 
visits
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activities that requires repeated contraction of the wrist extensors. Out 
of 80 studied cases, 19 (23.75%) patients were involved in plumbing, 
16 (20%) patients were involved in activities that required forceful use 
of screwdrivers such as electric work, 8 (10%) patients were involved 
in gardening, and 7 (8.75%) patients were involved in production or 
laying of bricks. Twelve (15%) patients were professional tennis player. 
In 18 (22.50%) patients, no such predisposing factors were found. Out 
of 18 patients in whom no predisposing factor was found, 16 were 
females (Fig. 2).

The analysis of the duration of the pain in patients showed that in 
majority of the patients, it was between 6 and 9 months (56.25%) 
followed by 9–12 months (21.25%) and 3–6 months (16.25%%). Only 
5 (3%) patients belonged to duration of pain more than 1 year (Table 4).

The analysis of outcome in terms of pain and functional outcome 
was assessed using PRTEE score. Since this score includes severity of 
pain as well as functional assessment; hence, separate assessment of 
pain using visual analog scale (VAS) score was not done. The mean 

PRTEE score was 74.24±9.74 at the time of presentation. There was 
significant reduction in PRTEE score during follow-up and at the time 
of last follow-up visit (at 6 months), PRTEE score was found to be 
8.32±2.56 (Fig. 3 and Table 5).

There was a significant reduction in pain as well as improvement in 
functional outcome after injection of platelet-rich plasma as assessed 
by PRTEE scores at presentation and at 2 weeks, 4 weeks, 3 months, 
and 6 months postoperatively. The difference was found to be 
statistically highly significant (p<0.0001). At the time of final follow-
up, 69 (86.25%) were completely pain free while remaining patients 
(13.75%) have minimal pain.

Apart from local pain immediately after local injection of PRP, there 
were no other significant complications in any of the studied cases. Pain 
experienced by all the patients was tolerable and subsided with rest 
and application of ice without need for analgesic drugs.

DISCUSSION

This was a prospective study in which 80 patients having lateral 
epicondylitis and treated by local injection of platelet-rich plasma 
were included in the study. There were 36 (45 %) males and 44 (55%) 
females with a M: F ratio of 1:1.22. Cho et al. conducted a retrospective 
and cross-sectional study of patients having lateral epicondylitis [11] 
The study found that the age distribution of patients was 45–54 years 
(39.93%), 55–64 (23.12%), and 35–44 years (21.07%), and there 
were more female patients (53.66%) than male patients (46.34%). 
Similar female preponderance in patients of lateral epicondylitis was 
also reported by the authors such as Descatha et al. [12] and Vaquero-
Picado et al. [13].

In our study, the most common affected age group was between the 
age of 41–50 years (38.75%) followed by 31–40 years (25.00%) and 
51–60 years (18.75%). The mean age of male and female patients was 
found to be 42.77±9.95 years and 41.06±9.56 years, respectively. The 
mean age of male and female patients was found to be comparable 
with no statistically significant difference (p=0.4369). Sanders et al. 
conducted a study to evaluate the natural history of lateral elbow 
tendinosis in a large population [14]. In this study, the authors analyzed 
medical records to ascertain information on patient and disease 
characteristics, treatment modalities, recurrence, and progression to 
surgery. Age- and sex-specific incidence rates of patients with lateral 
epicondylitis. The mean age of studied cases in this study was found to 
be 47±11 years. The mean age of patients in our study was found similar 
to this study. Similar mean age of affected cases was also reported by 
the authors such as Dunn et al. [15] and Haahr and Andersen [16].

The patients were evaluation for pain relief as well as functional 
outcome using PRTEE score. PRTEE was 74.24±9.74 at the time of 
presentation. There was significant reduction in PRTEE score during 
follow-up and at the time of last follow-up visit at 6 months, PRTEE 
score was found to be 8.32±2.56. There was a significant reduction in 
pain as well as improvement in functional outcome after injection of 
platelet-rich plasma at presentation and at 2 weeks, 4 weeks, 3 months, 
and 6 months postoperatively. Kumawat et al. conducted a similar study 
to assess the efficacy of autologous PRP injection in lateral epicondylitis 

Table 1: Comparison of gender-wise age distribution

Age Groups Males Females Total

No of cases Percentage No of cases Percentage No of cases Percentage
30 years or less 2 2.50 6 7.50 8 10.00
31–40 years 9 11.25 11 13.75 20 25.00
41–50 years 15 18.75 16 20.00 31 38.75
51–60 years 6 7.50 9 11.25 15 18.75
>60 years 4 5.00 2 2.50 6 7.50
Total 36 45.00 44 55.00 80 100

Table 2: Gender-wise distribution of the age groups of the 
patients

Gender Mean age SD Test of significance 
Males 42.77 9.95 p=0.4369
Females 41.06 9.56 Not Significant

Table 3: Body mass index of studied cases

Body mass index Number Of Patients Percentage
Underweight (<18.5) 4 5.00
Healthy Weight (18.5–24.9) 16 20.00
Overweight (25–29.9) 43 53.75
Obese (30 or above) 17 21.25
Total 80 100.0

Table 4: Duration of pain in studied cases

Duration Of Pain No of patients Percentage
3–6 months 13 16.25
6–9 months 45 56.25
9 months–1 year 17 21.25
Above 1 year 5 6.25
Total 80 100.00

Table 5: PRTEE Score in studied cases at presentation and 
during follow-up

PRTEE Score Mean Std Deviation
At Presentation 74.24 9.74
2 weeks 42.12 6.82
4 weeks 30.08 4.82
3 months 16.12 3.04
6 months 8.32 2.56
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of elbow [17]. For this purpose, 100 patients of lateral epicondylitis 
were selected and treated. VAS and PRTEE scoring were used for 
clinical and functional assessment at pre-injection, 2nd week, 4th week, 
3rd month, and 6th month. The study found that the end of 6-month 
follow-up, 61% of patients were completely relieved of pain. About 
34% of patients had mild pain that was significantly decreased. In our 
study, we did not assess patients separately using VAS score because 
PRTEE score itself includes component of pain assessment. The authors 
concluded that PRP injection is effective in treating pain and have an 
excellent functional outcome in patients with lateral epicondylitis. The 
findings of this study were also similar to our study. Similar excellent 
outcome of patients treated by PRP injections was also reported by the 
authors such as Omar et al. [18] and Palacio et al. [19].

CONCLUSION

Local injection of autologous platelet-rich plasma appears to be 
effective in reducing pain as well as improving functional outcome 
in cases of tennis elbow which failed to respond to conservative 
management such as rest and non-steroidal anti-inflammatory drugs. 
In many cases injection of platelet-rich plasma may obviate need for 
surgical interventions in these patients.
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