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Abstract 

Introduction: Tennis Elbow [Lateral Epicondylitis] is one of the most commonly 

encountered musculoskeletal entities in OPD with incidence of 4-7 per 1000 with a peak at 

35-40 years. Overuse activity may be the cause of disease. 

Conservative Management includes activity modification, RICE Regime [Rest, Ice 

Compression, Elevation], NSAIDs, Corticosteroid Injection. Corticosteroid Injection works 

by suppressing inflammatory process. Platelet Rich Plasma [PRP] has been promoted as 

biologic autologous blood derived product. It works by releasing high concentrations of 

platelet derived growth factors [PDGF]. These growth factors stimulate stem cell recruitment, 

increases local vascularity and directly stimulates production of collagen by tendon sheath 

fibroblast thus enhancing tendon healing. 

The aim of the study is to study functional outcome of Platelet Rich Plasma (PRP) for 

management of Tennis elbow. 

 

Objectives of the Study: The purpose of our study is to  

 Study the functional outcome of platelet rich plasma [PRP] therapy in treatment of tennis 

elbow. 

Materials and Methods:  Our prospective study is a series of 62 cases of tennis elbow 

treated by platelet rich plasma [PRP]. This study was conducted over a period of 2 years i.e., 

2020 to 2022. Patients were followed at an interval of 1 month and 6 months. Outcome was 

assessed using VAS (Visual analogue score) and Nirschl staging. 

Source of Data: Patients of both sex belonging to adult age group presenting with tennis 

elbow to the Orthopaedic Department of our institution were selected. 

Method of collection of Data  

Sample size: 62 

Adult patients with tennis elbow who were willing for PRP therapy were evaluated during the 

period of study. Patients were evaluated by VAS (Visual analogue score) and Nirschl staging. 

Informed and written consent of the patient taken for the procedure. 

Result: Out of the total 62 patients who were treated with platelet rich plasma injection 

(PRP),36 patients were male and 26 patients were female.  
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Among male patients, based on VAS score and Nirshl stage 73% had excellent prognosis, 

20% had good prognosis and 7% had poor prognosis. Among female patients, 82% had 

excellent prognosis, 14% had good prognosis and 4% had poor prognosis.  

Mean VAS score before the  procedure was 8.88±0.70, at 1 month was 4.12±1.5, at 6 months 

was1.66±0.9. Mean Nirschl stage before the procedure was 5.88±0.72, at 1 month was 

2.4±0.93, at 6 months was 1.38±0.12. The decrease in mean VAS score and Nirschl stage 

were statistically significant compared to pretreatment levels. 

Conclusion: Platelet rich plasma is effective and beneficial in treatment of tennis elbow. 

 

Keywords: Tennis elbow,Lateral epicondylitis,Platelet rich plasma(PRP) 
 

Introduction 
Lateral epicondylitis aka Tennis elbow is one of the most commonly encountered disorders in 

Orthopaedic opd. 

 

Age Group 

35-54 years is the most common age group to be affected. Most commonly affected being the 

dominant arm 
[1, 2]

. 

Tennis elbow (lateral epicondylitis) is a degenerative tendinopathy of extensor carpi radialis 

brevis muscle. It is commonly caused by repetitive micro trauma of the muscle due to 

overuse resulting in tendinosis of ECRB with or without involvement of extensor digitorum 

communis muscle. Whenever there is increased work requiring resistance to wrist extension 

the patients commonly experiences burning or painful sensation over the lateral humeral 

epicondyle 
[7]

.
 

 

Pathology 

Tennis elbow has an uncertain pathology 
[3]

. In most cases of lateral epicondylitis, no obvious 

underlying etiology can be identified. Knaushaar and Nirschl found that, surgical specimens 

obtained from failed treatment for tennis elbow by histology and electron microscopy had no 

evidence to suggest inflammatory process. 

It starts as micro tear mainly in the origin of extensor carpi radialis brevis. The microscopic 

appearance is that of immature reparative tissue resembling angio-fibroblastic hyperplasia. 

The tendon fibers attached to the periosteum over lateral epicondyle are relatively avascular 

and are subjected to ischemic stress and thus slow to heal. 

Non inflammatory, chronic degenerative changes of the origin of the extensor carpi radialis 

brevis muscle. ECRB muscle originates slightly medial and superior to the outer edge of 

capitellum on humerus, hence it is anatomically vulnerable to get compressed between 

Extensor carpi radialis longus and capitellum. The condition is caused by partial tearing of 

the tendon fibers at their attachments to the epicondyle and the epicondylar ridge and the 

constant muscle contractions thereby prevent healing. According to Robert E Bunata et al., 

conclusion, extensor carpi radialis brevis tendon has a distinct location, thereby making the 

area below it susceptible during the contact and abrasion against the capitellum during elbow 

movements 
[3]

. 

Tennis elbow is characterized by pain and tenderness over the lateral epicondyle of the 

humerus, and pain on resisted dorsiflexion of the wrist, middle finger or both. 

Many treatment options have been provocated including rest, physical therapy, local injection 

of corticosteroid, platelet rich plasma(PRP). 

Platelet Rich Plasma is a portion of blood with platelets concentrated in plasma. Platelet rich 

plasma consists of full complement of clotting factors and secretory proteins along with the 

platelets 
[4]

.
 

 

Components of PRP  
1. Growth factors  

2. WBC and phagocytic cells  
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3. Native fibrogen concentration  

4. Vasoactive and chemotactic agents  

5. High concentration of platelets.  

 

Bioactive factors in platelets promote and accelerate the healing process and are stored and 

released by platelet alpha and dense granules 
[5]

. Alpha granules are reservoirs for numerous 

growth factors,cytokines, chemokines and various coagulation and adhesive proteins 
[5]

. 

Growth factors released by alpha granules include vascular endothelial (VEGF), transforming 

beta (TGF-beta), platelet derived (PDGF), platelet derived epidermal (PDEGF), fibroblast 

derived growth factors and epidermal (EGF) 
[6]

. Platelet derived growth factor (PDGF) has 

mitogenic activity for both osteoblast as well as mesenchymal cells. EGF also has mitogenic 

potential which will regulate collagen production. VEGF (vascular endothelial growth 

factor), TGF-β (transforming growth factor beta), FGF (fibroblast growth factor), 

CTGF(connective tissue growth factor), IGF(insulin like growth factor) have analogous 

properties.  

With increased biological healing capacity, Platelet Rich Plasma has beneficial effect in 

treatment of tennis elbow. 

We conducted a prospective study to evaluate the efficacy of platelet rich plasma (PRP) in 

treatment of tennis elbow. 

 

Materials and Methods 
This is a prospective comparative study done in Mysore Medical College & Research 

Institute, Mysore from 2020 - 2022. 

Approval was obtained from Ethics Committee for research in human beings before this 

study.  

A total of 62 patients were included in this study. They received 1 ml of platelet rich plasma 

(PRP). All the patients were selected based on the inclusion and exclusion criteria described. 

All patients were treated as Out Patient. All the patients were assessed based on the VAS 

score & Nirschl stage.  

 

Inclusion Criteria  
1. Pain more than 6 weeks after failed conservative treatment  

2. Patients should not had a local steroid injection in last 2months  

3. Both male and female  

4. Age-18 years and above  

5. Pain and tenderness over the lateral aspect of elbow  

 

Exclusion Criteria 

1. Less than 6 weeks duration  

2. Infection at the injection site  

3. Thrombocytopenia  

4. Patient on anti-platelet medications  

5. Pregnancy  

6. Patients younger than 18years 

7. Elbow trauma  

Informed Consent 

After explaining the disease condition and treatment with PRP in their native language, 

informed consent was acquired from all the patients. All the patients agreed for the procedure 

and to participate in the study. The consent form was signed by all the patients and their 

nearest relative.  

 

Clinical Diagnosis  
Diagnosis of tennis elbow was done when the patient experienced pain along the lateral 

aspect of the elbow joint. On dorsiflexion of wrist, this pain would worsen. On examination, 
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localized tenderness was elicited over the lateral epicondyle of the patient. 

One of the test must be positive: 

1. Cozen’s test  

2. Mill’s maneuver  

 

Cozen’s Test 

Ask the patient to make a firm fist. While the patient maintains this position, try to passively 

flex the wrist. Patient will feel pain at the lateral epicondylar region.  

 

Mill’s Maneuver 

While the patient keeps his/her elbow firmly straight and wrist flexed, pronation of the 

forearm initiates pain at the lateral epicondylar region.  

  

VAS score 

 

 
 

Nirschl Stage 

 

 
  

Preparation of prp 
Platelet Rich Plasma was prepared using double spin centrifugation method. 20ml of patients 

own venous blood was withdrawn from antecubital vein under aseptic conditions and was 

collected in pre sterilized centrifuge two vacutainers vials. This vacutainer was subjected to a 

first spin in a centrifuge at a speed of 3500 rpm for 10 minutes. After the first spin three 

layers appear.  

 The top layers consist of Platelet Poor Plasma (It contains approximately 2,70,000 platelet 

cells / cu.mm)  

 The middle layers consist of Platelets and Leucocytes (It contains approximately 3,90,000 

platelet cells / cu.mm)  

 The deep layers consist of Red Blood Cells (It contains approximately 1,25,000 platelet 

cells / cu.mm)  

 

The top and middle layers were transferred to a fresh vacutainer. The plasma was then 
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subjected to a second spin at a speed of 3500 rpm for 10 minutes. The plasma at the bottom 

which is rich in platelets was separated and used for infiltration. The resulting platelets 

concentrate contains 6-8 times the concentration of platelets compared to baseline whole 

blood. The top most layer of second spin consist of Platelet Poor Plasma (It contains 

approximately 43,000 platelet cells / cu.mm). The bottom layer of second spin consist of 

Platelet Rich Plasma (It contains approximately 10,25,000 platelet cells / cu.mm) 

 

Procedure 
The most tender point was palpated and the site was prepared for injection. Under aseptic 

condition, using a 21G needle, 1ml PRP is injected initially over the site with maximum 

tenderness and the needle is partially withdrawn and multiple punctures are made in the 

surrounding tissue (peppering technique).  

Follow-up  

Patients were followed up for 6 months. Follow up was done at second day after injection to 

find out any adverse reactions. All cases were protected with brace initially and then 

restoration with normal daily activities were allowed from the third week. NSAIDS are 

contraindicated 1 week before and after the procedure. Follow-up was done at 1 and 6 

months. Patients were assessed subjectively using the VAS score and Nirschl stage 

Results 

Crosstabs 

 
 PRP 

Gender 

Male 
Count 36 

% within Group 58.1% 

Female 
Count 26 

% within Group 41.9% 

Total 
Count 62 

% within Group 100.0% 

 

Side * Group Crosstabulation 

 
Group 

Total 
PRP 

Side 

Right 
Count 38 38 

% within Group 61.3% 61.3% 

Left 
Count 24 24 

% within Group 38.7% 38.7% 

Total 
Count 62 62 

% within Group 100.0% 100.0% 

General Linear Model 

 

Descriptive Statistics 

 Group Mean Std. Deviation N 

VAS_B 

PRP 8.8871 .70373 62 

    

    

VAS_1m 

PRP 4.1290 1.50936 62 

    

    

VAS_6m 

PRP 1.6613 1.96647 62 

    

    

T-Test 

Group Statistics 

 Group N Mean Std. Deviation Std. Error Mean 

VAS_bef PRP 62 8.8871 .70373 .08937 
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VAS_1m 
PRP 62 4.1290 1.50936 .19169 

     

VAS_6m 
PRP 62 1.6613 1.96647 .24974 

     

 

 

Independent Samples Test 

 
t-test for Equality of Means 

t df Sig. (2-tailed) Mean Difference 

VAS_bef  -.584 122 .560 -.08065 

VAS_1m  -3.040 122 .003 -.79032 

VAS_6m  -5.927 122 .000 -2.09677 

 

General Linear Model 

 

Descriptive Statistics 

 Group Mean Std. Deviation N 

NIRSCHL_bef 

PRP 5.8871 .72666 62 

    

    

NIRSCHL_1m 

PRP 2.4839 .93637 62 

    

    

NIRSCHL_6m 

PRP 1.3871 1.12140 62 

    

    

 

 

Tests of Within-Subjects Effects 

Measure: MEASURE_1 

Source Type III Sum of Squares df Mean Square F Sig. 

Change 1098.597 2 549.298 806.410 .000 

Change * Group 17.199 2 8.599 12.625 .000 

Error(Change) 166.204 244 .681   

 

T-Test 
Group Statistics 

 Group N Mean Std. Deviation Std. Error Mean 

NIRSCHL_bef 
PRP 62 5.8871 .72666 .09229 

     

NIRSCHL_1m 
PRP 62 2.4839 .93637 .11892 

     

NIRSCHL_6m 
PRP 62 1.3871 1.12140 .14242 

     

 

Independent Samples Test 

 
t-test for Equality of Means 

t df Sig. (2-tailed) Mean Difference 

NIRSCHL_bef .890 122 .375 .12903 

NIRSCHL_1m -1.737 122 .085 -.30645 

NIRSCHL_6m -4.338 122 .000 -.91935 

 

Discussion 

Autologous platelet rich plasma injections are gaining popularity in the treatment of 

tendinopathies such as tennis elbow. Platelet Rich Plasma is an autologous product that 
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concentrates a large number of platelets in a small volume of plasma. PRP functions as a 

fibrin tissue adhesive with hemostatic and tissue sealing properties, but it differs from fibrin 

glue and other platelet–poor tissue adhesive because its platelets provide a unique ability to 

promote wound healing and enhance osteogenesis.PRP provides an immediate surgical 

hemostatic agent that is biocompatible, safe, and effective.  

In our prospective study conducted on 62 patients with tennis elbow, all the patients received 

platelet plasma rich (PRP) injection. 

Patients were analyzed for reduction of pain using VAS score and Nirschl stage.  

In the group, 36 patients were male and 26 patients were female.  

Among male patients, based on VAS score and Nirshl stage 73% had excellent prognosis, 

20% had good prognosis and 7% had poor prognosis. Among female patients, 82% had 

excellent prognosis, 14% had good prognosis and 4% had poor prognosis.  

In the group, among 61% of patients with right dominant side involvement, 45% of patients 

returned to their normal routine labourer work without any pain, rest 19% people started 

office works.  

There was no correlatio found between the period of symptoms to pain relief which were 

assessed. On conclusion, it was found that intralesional autologous platelet rich plasma 

injection was safe and beneficial in the treatment of tennis elbow. 

Mishra A et al conducted a study in order to find the effect of using buffered platelet rich 

plasma on chronic severe elbow tendinitis 
[8]

. In this study, 140 patients suffering from 

epicondylar elbow pain were included. All patients were dealt with physical therapy being a 

standardized protocol and other nonoperative treatments. For all patients, surgery was 

considered. This cohort of patients who had failed conservative treatment was then given 

either a single platelet rich plasma or bupivacaine injection. It was observed that 8 weeks 

after the injection, the PRP group noted 60% improvement in their VAP scores and 16% 

improved in the control group. After the 8th week, 60% (3 of 5) of the control subjects 

withdraw or sought various treatments, preventing further direct analysis. At 6 months, 81% 

improvement in visual analog pain scores were observed in patients who got PRP treatment. 

During the final follow-up at 12-38 months, 93% reduction in pain was observed in the PRP 

patients compared with the before treatment.  

 Leon Creaney et al in a study linked the effect of PRP with autologous blood injection in 

elbow tendinopathy 
[9]

. 150 tennis elbow patients were selected and 80 patients were treated 

with PRP and the remaining 70 patients were treated with whole blood 
[4]

. They evaluated the 

patients by using PRTEE score. The authors observed a 66% success at 6 months. 

Gosens et al., and Peerbooms et al., using the same techniques and indications in a 

prospective,conducted a randomized trial of PRP versus cortisone in 100 patients. The results 

were published in 2 separate works. 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 (p<.0001). 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 (p<.0001) 
[10]

. 

 

Conclusion  

Platelet rich plasma (PRP) is effective in treatment of tennis elbow. It is beneficial in both 

short term and long term resolution of symptoms. 
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