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INTRODUCTION

Lateral epicondylitis was previously thought as having an inflammatory

etiology. The current consensus is that, it is because of micro-tears at the beginning of

extensor carpi radialis brevis1. Micro-tears may also be observed involving the origins

of the tendons of extensor digitorum and extensor carpi radialis longus1. Lateral

epicondylitis is one of the common musculoskeletal condition distressing the upper

limb occurring in 1-3% of the common population2.

Lateral epicondylitis has an incidence of 4-7 persons per 1000 general

population per year, and highest age ranges between 35-54 years. Thus approximate

mean age was 42 years3,4,5. With respect to gender prevalence various results have

been published in the literature, however no significant prevalence is evident5,6.

Lateral epicondylitis affects dominant arm more frequent than non dominant. An

epidemiologic study reported which shows an actual rate of 87% of the lateral

epicondylitis cases involving the dominant arm7.

The patient with tennis elbow present with complains of discomfort at the

starting point of ECRB[Extensor carpi radialis brevis] tendon. The pain and

tenderness at the lateral epicondyle is the characteristic presentation of tennis elbow.

Tenderness is present over midpoint and 5mm distal to lateral epicondyle1. Lateral

epicondylitis is extremely common these days due to active lifestyle and have been

reported to be the consequence of overdo, predominantly of the dominant hand.

Though lateral epicondylitis is called tennis elbow, it commonly affects people not

involved in sports activity than those involved in excess physical activity like

sports8,9.
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Pathophysiology has many controversies and there is not sufficient scientific

evidence for definitive method of treatment for tennis elbow. In 1873 this condition

first reported by Runge, after that 30 other conditions have been explained as causes.

Some of the studies have proposed that few individuals may have a genetic tendency

to develop tennis elbow. Although it is narrated as an inflammatory pathology, the

present agreement is that lateral epicondylitis begins as a micro-tears in

ECRB[extensor carpi radialis brevis] tendon. Undeveloped reparative tissue seen in

microscopic examination, that make one think of angiofibroblastic hyperplasia1.

Lateral epicondylitis is treated either operatively or non operatively. Non-

operative treatment modalities like rest, injections, ice and physical therapy with

ultrasound therapy, transcutaneous electrical stimulation and etc1.

Most conservative modalities like one or two local corticosteroid injections at

an area of highest tenderness have an aim on suppressing inflammatory process that

surprisingly is not present. In short term outcomes statistically significant difference

was shown with corticosteroid injection when compared with local anaesthetics,

placebo and other conservative treatment10. While in long term and intermediate term

there is no statistically important difference observed with corticosteroid injection.

Hence effectiveness of local steroid injection will not show a firm inference in lateral

epicondylitis management11,12,13. In recent studies platelet rich plasma injection has

been reported to be effective in both long term and intermediate term outcome and

noticed that there is sufficient  decrease  in pain. Platelet procure growth factor is a

mitogen which stimulates chemotactic polypeptides and fibroblastic mitosis like

transforming growth factor cause migration of fibroblast and leads to angiogenesis. A

healing in tendinosis promoted by humoral mediated immunity.  Stem cell recruitment
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activated by growth factors, increase local blood supply by increasing vascularity and

stimulate fibroblasts of tendon sheath for collagen synthesis14.

The reason Platelet rich plasma was selected was (1) Minimal trauma at

application site (2) Possibility of immune-mediated non-acceptance are reduced (3)

Not related with complications like skin atrophy, tendon tears and hypoglycemia.

To consider platelet rich plasma as treatment modality of lateral epicondylitis

there are only few studies. The potency of platelet rich plasma is compared with local

corticosteroid injection.

Principal motive of this dissertation is to assess the role and effectiveness of

platelet rich plasma in tennis elbow by using regional corticosteroid injection as

comparision group.
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OBJECTIVE

To compare the efficacy of Platelet Rich Plasma with corticosteroid in

treatment of lateral epicondylitis / tennis elbow
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REVIEW OF LITERATURE

Lateral epicondylitis as a clinical entity was initially narrated in 1873 and was

attributed to extended use of arm in writing15. Later, symptoms of lateral epicondylitis

in workers in a variety of occupations including carpenters, plumbers, violinists etc

were documented.

In 1982, tennis elbow was attributed as sprain in the pronator radii due to

aggressive backstroke whereby the forearm is bring into quick and forceful

pronation16.

In 1936, it was described as a state, the signs and symptoms of which are 25

persistent as those of lateral epicondylitis. The pathology of lateral epicondylitis is

mysterious. There are 26 different pathological causes documented, concluding that

the data is overpowering in favour of a distinctive tennis elbow caused mainly by

damage between the tendinous origin of the ECRB from the lateral epicondyle

periosteum17. This view was later supported by other study in 197918.

A study in 1955, stated that the orbicular ligament pathological changes was

the important cause for the symptoms and signs of   lateral epicondylitis and proposed

a surgery to increase linear measurement of the ECRB  as a surgical relief19.

A study in 1973 gave specific examples of force overload (due to an

ineffective lever system the elbow has a mechanical predisposition to force overload)

at the elbow causing lateral epicondylitis. They were: 1) Intrinsic overload could

result from insufficient forearm extensor strength and stamina to withstand the force

positioned on the forearm 2) Extrinsic overload from insufficient forearm extensor
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elasticity and 3) Extrinsic and intrinsic overload due to overpowering moments of

force or duplication in an individual with reasonable muscle flexibility, strength and

endurance20.

In 1979, a study mentioned 88 surgical elbows were  connected with  tennis

players and golf players[in the non-dominant arm] with diagnosis lateral

epicondylitis, but  it might occurs people who do not play tennis21.

"Overuse" was defined in 1990 as the intensity of rhythmic micro trauma

adequate to overpower the tissues ability to acclimatize, hence leading to injury22.

In 1990, a report directed to the Industrial Injuries Advisory Council echoed

these views and stated "The source and natural history of tennis elbow are still topic

for speculation"23.

In 1993, a study reported that the eventual reason of lateral epicondylitis is a

mixture of the time interval and overall strength of limb use. It is identified as the

common extensor origin pathology, specifically the ECRB, as the most frequently

implicated structure responsible for lateral epicondylitis24.

In 1993 a study describing 63 surgical elbow cases, in 57 patients the extensor

origin was grossly normal. There was vascular growth in 46%, mucin like substance

disintegration in 27% and no documentation of inflammatory effect. Unstructured

white steroid material was found in 5 patients25.

More recently in 2002, a study observed "Lateral epicondylitis as a universal

situation that has been broadly researched however not yet   completely understood. It

is not easy to assertively decide the site of pathology causing pain". Changes in
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extensor digitorum muscle were responsible for tennis elbow and noted positive

Maudsley's test26.

In a randomized control trial study by Varshney A & Maheshwari R et al. in

2017 on 83 patients to evaluate to role of autologous platelet rich plasma versus

corticosteroid in the management of lateral epicondylitis, concluded that single

injection of autologous platelet rich plasma improved pain and function more than

steroid in case of elbow epicondylitis and these improvements were sustained over a

long period of time with no complications27.

In a multicenter randomized controlled trial study by Mishra AK & Skrepnik

NV et al. in 2013 on 230 patients to determine the clinical significance of tendon

provoking by needling with platelet rich plasma in lateral epicondylitis patient

compared with an active control group, they found that there was remarkable

improvements in clinical outcome in a group treated with leukocyte-enriched platelet

rich plasma when compared with an active control group28.

In a multicenter randomized controlled trial study by Kaux JF & Crielaard JM

in 2013 concluded that PRP may signify a fresh curative choice for chronic

tendinopathies. Platelets discharge a variety of growth factors and cytokines that

supports neovasculirization and healing of wound.

Through their study Choudhury S & de La Lama M et al. concluded that PRP

therapy for lateral epicondylitis improves the extensor tendon morphology as seen by

ultrasonographic assessment of vascularity after PRP injection30.

According to Campbell’s Operative Orthopedics, nowadays PRP is more

efficacious than injection of corticosteroid in the treatment of lateral epicondylitis31.
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Mishra A & Pavelko T concluded that treatment of tennis elbow with buffered

platelet rich plasma reduces the pain significantly in patients with tennis elbow &

further it should be considered before surgical intervention32.

According to Harrington’s surveillance case definitions published in 1998, the

main symptom is pain in the region of lateral epicondyle which radiates into forearm

with the predominant sign being tenderness 1.0 cm distal to lateral epicondyle33.

Although originally described as inflammatory process much controversy has

been there over the treatment and pathophysiology of this disorder. Accepted theory is

that there are microscopic or large enough to visible by naked eye(macroscopic) tears

in the ECRB and other extensor tendon34,35.

Microscopic finding demonstrate immature tissue that resemble angiofibroblastic

hyperplasia21.

In a randomized control trial conducted by Tonks and colleagues in 2007,

comparing the potency of physiotherapy alone, steroid injection therapy alone, and

steroid injection and physiotherapy combined. They concluded that steroid injection

resulted in a statistically significant reduction in pain at follow-up and there was no

statistically significant effect of physiotherapy alone or physiotherapy and injection36.
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Relevant Anatomy37:

Elbow joint is a synovial joint including two articulations, namely the humero-

ulnar and humero-radial joints. The humero-ulnar and humero-radial joints form

complex hinge joint and enable flexion-extension of the forearm.

Humero-ulnar joint:

It is a complex hinge joint and is continuous with two pivot joints i.e humero-

radial and proximal radio-ulnar joint.

Articulating surfaces:

Humeral distal part has two articulating surfaces:  trochlea and capitulum.

Trochlea is asymmetric, with a longer medial flange. Joint plane being 2cm away

from the inter-epicondylar line and it is tilted infero-medially.  Flexion-extension arc

of elbow movement is not a simple hinge.

The trochlear notch is predominantly concave in transverse plane and in

antero-posterior plane it is convex. Bare area between olecranon and coronoid areas

of trochlear notch is devoid of hyaline cartilage but is covered by fibro fatty tissue and

synovium.

The humerus is reciprocally convex with the concavity of the radial head

ariculating surface. Prominent head of the radius rests on the furrow between the

trochlea and capitulum . The contact between the capitulum and the radial head is

maximal when elbow is in half flexion and the mid-pronation condition of forearm.
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Fibrous capsule:

Fibrous capsule is slender and broad anteriorly. The capsule is attached to

humerus superior to the coronoid and radial fossae, and front of medial epicondyle.

Distally it joins ulnar coronoid process and the orbicular ligament. The capsule is

thinner posterior with realtion to triceps brachii tendon and anconeus tendon. It joined

proximally to capitulum of the humerus, the posterior surface of olecranon fossa and

medial epicondyle. Except for the lowest portion, the entire olecranon fossa has a

capsular attachment. Infero-medially, capsule reaches the lateral and superior border

of olecranon. Laterally attaches deep to the orbicular ligament, it is continous with the

superior radio-ulnar capsule.

Bursa that lies inbetween of the capsule of elbow and triceps insertion is

acknowledged as olecranon bursa

Ligaments:

Ulnar collateral ligament:

Triangular ligament has thick inferior, anterior and superior bands that

connected by thinner tissue. Anterior band is stiffest and strongest that joins to the

humerus medial epicondyle over anterior aspect and it has broad base that attaches to

a proximal tubercle on the conoids medial border. The anterior band provides strength

to the joint by being taut great extent of flexion.  Posterior band of ulnar collateral

ligament becomes taut between 90 degree and full flexion at the elbow. The anterior

and posterior bands are that runs on either side of the olecranon and coronoid

processes which is joined by inferior oblique band.
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Radial collateral ligament:

It is joins orbicular ligament to lateral epicondyle . This ligament merges with

the bony attachments of supinator and ECRB. It is stretched during flexion and

responsible for strength of the joint.

Synovial membrane:

Extends from the articular border of the humerus,  coronoid lines, olecranon

fossae and radius, the flat area of the trochlea(medially), the downward plane of the

elbow capsule and the distal area of annular ligament.

Vascular supply:

The articular arteries of elbow joint are derived from numerous small

periarticular anastomoses.

Innervations:

Posterior aspect of ulna is supplied by the ulnar nerve and medial cutaneous

nerve of forearm. Anterior aspect of ulna is supplied by the median and

musculocutaneous nerves. The radial posterior part is solely supplied by the radial

nerve and the radial anterior part is by both radial and musculocutaneous nerves.

Movements:

Flexion and extension:

Elbow joint has relatively stable semi-congruent articular surfaces that are

assisted by strong static and dynamic stabilizers which allow a flexion-extension arc

of approximately 150 degree. In an extended and supinated elbow, the forearm forms
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a carrying angle of approximately 17 degree with the humerus. It exists because the

medial edge of the trochlear projects distally by 6.0 mm and due to the superior

articular surface of the coronoid being oblique. In flexion when the humerus and ulna

are in same plane, the carrying angle is not present. In pronation of the extended

forearm there is lining up of the arm, forearm and hand masking the carrying angle.

Pronation and supination:

Movements at the humero-radial, proximal and distal radio-ulnar joints

pronate and supinate the hand. During pronation, radius bone turns over the ulnar in

oblique direction and antero-medial direction. Proximal portion of radius lies lateral to

the ulna while its distal end lies medially and the interosseous membrane becomes

spiralled. During supination, radius bone falls back to its original location, parallel

and lateral to the ulna and the interosseous membrane unwinds. With the elbow

extended, the hand can be twisted through 140-150 degree and this can be improved

to virtually 360 degree by humeral rotary motion and actions of the scapula.

Muscles producing movements at elbow joint:

Flexion: brachialis, biceps brachii and brachioradialis are the flexors.

Other flexors are pronator teres, longus and brevis, flexor carpi radialis and

ulnaris and extensor carpi radialis .

Extension: anconeus and triceps brachii.

Pronation: pronator quadratus aids in pronation and pronator teres against resistance.

Supination: Supinator muscle acts as supinator in extension, while biceps helps in

supination in flexed position.
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Pathophysiology-

Acute injuries of tendon were usually due to trauma.

Tendinosis is due to disruption of tendon internal structures, which occur as a

cause of micro traumatic condition in the tendon. Usually this injury seen in chronic

overuse

Tendons which participate in ballistic performance and locomotion, transmit

loads under eccentric conditions and are elastic are vulnerable to injury. Tendon

which pass two joints, scant vascular supply and those which are involved in

repetitive movement are susceptible to chronic overuse injury38, 39,40,41,42.

Repetitive small injury leads to further tendon degeneration. Chronic overuse

injuries are due to micro-traumatic episodes occurring multiple times. This leads to

tendon internal structure disruption and cells and matrix degeneration, leading to

tendinosis.

Demonstration reveals that the early lesion is because of hypoxic degeneration

process than inflammatory, which can be normal part of aging or to reaction of stress

of overwork or overuse43. It has been also postulated that a partial healing cascade

indicated by fibrous and vascular proliferation happen in the place of less vascularity.

Tendon intra-substance proliferates, leads to degeneration in the poorly vascularised

area with histology showing cellular atrophy, diminished protein synthesis and

formation of cyst44. As the degenerated area enlarges the tendon weakens and

eventually micro rupture which initiate the classic inflammatory response and healing

cascade.
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Tendinosis is not completely understood. Even though the term tendinitis is

used often indiscriminately and frequently, histopathology finding from the overuse

tendon site do not contain large number of macrophage, neutrophil or lymphocytes

38,43,45. Few authors have explained tendinosis as a degenerative sequence and few as

immature repair of tendon 32,38,45,46,47,48,49,50. This findings has been termed

angiofibroblastic hyperplasia.  Though it is called so, but it is due to tendon fail to

heal after repetitive microtrauma.

In lateral epicondylitis, origin of extensor carpi radialis is the chief site of

injury and it is consistently associated with pathological changes 43, 51,52,53.

Histopathological studies have described that lateral epicondylitis is not because of

inflammation; preferably, it is a vascular response and fibroblastic changes hence

called angiofibroblastic degeneration, now it is called as tendinosis54.  Therefore, the

condition tendinitis and epicondylitis are misnomers51. Although it is commonly

hypothesize that any painful structure that is inflamed, connective-tissue pain can be

recognized by the patient as the result of nociception and a noxious chemical

environment38.

Gross examination of that region characteristically shows greyish, gelatinous,

friable immature scar tissue that appears edematous and shiny.

Microscopy-

In normal tendon microscopy, collagen is arranged in long axis of the tendon

and collagen bundles are parallel to each other and uniform.  The matrix contains

mainly glycosaminoglycans, water and proteoglycans. There is visible vascular

structure in the tendon.
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One of the study described an invasion of round cells, fibroblasts and vessel tufts as

being pathognomonic of epicondylitis53.

"Tendinosis" can be described as break in orderly arrangement of fibers of

tendon with invasion of fibroblast and atypical granulation tissue51,54. It is also

described as focal hyaline degeneration with immature reparative process43.

ELECTRON MICROSCOPY

Fibroblast on examination in electron microscopy shows open nuclear

chromatin, large quantity producton of collagen at periphery of the cell, fibroblast and

contractile elements. Fibroblasts seen are of two types in this condition: Those

without contractile elements within cell and those with them. Fibroblasts of both types

had fatty vacuolation and lysosomes with abundant endoplasmic reticulum55,45.

The progressive stages with micro trauma in lateral epicondyle tendinosis are-

Stage-I inflammatory probably due to injury, there is no associated pathological

alterations and usually resolve.

Stage-II injury is linked with pathological changes like angiofibroblastic degeneration

or tendinosis.

Stage-III injury that is related with total structural failure or rupture and pathological

changes or tendinosis .

Stage-IV injury which manifest the character of a stage-I or II injury and is related

with other changes like fibrosis, calcification of soft tissue and bony hard

calcification. Stage-IV injury also linked to the use of cortisone56.
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Clinical Presentation:

Patient complains of lateral elbow region and forearm pain that increases on

activity. Symptoms typical present in a woman or man aged 30-55 years who either

one who engages in rigorous daily activities and is a recreational athlete.

Classically, tennis elbow patient complains of pain over the lateral epicondyle.

The pain often extends into the dorsal forearm, it may also extend proximally. It

increases by gripping and lifting. The patient gives a history of pain that can be

elicited with simple activities of daily living such as lifting pots and pans or gripping

a container of water.

The single most important diagnostic finding is the location and

reproducibility of pain57,58. Upon examination, in the area of the ECRB muscle the

patient has a maximal point of tenderness i.e. just distal to 5mm to 10mm of lateral

epicondyle.

A number of clinical tests have been suggested for the evaluation of Tennis

elbow of which Cozen's test and Mill's manoeuvre are the commonest to be practiced.

Chair raise test- Patient stands behind the chair and try to lift the chair by putting

hand on back of the chair, patient who has tennis elbow complains of pain in lateral

elbow region.

Cozen’s test- When patient makes firm fist ask him to passively flex the wrist, patient

with lateral epicondylitis complains of pain in lateral elbow region.

Mill’s manoeuvre- Ask patient to keeps elbow straight, wrist flexed in pronated

forearm, this initiates pain in lateral epicondylar region.
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Chair test- Ask patient to get up from chair by keeping both of his or her hand over

arms of the chair, that induces pain in lateral epicondylar region.

Jug Test-Ask patient to lift jug full of water that produces pain in lateral epicondylar

region.

Wringing Test: When patient wring a towel; pain is felt at lateral epicondylar

region.

Diagnosis

Diagnosis is based on clinical tests and further investigations are usually done

only to rule out when other pathologies are suspected.

Imaging Studies: whenever necessary

Radiographs to rule out intra articular pathology like osteophyte and

osteochondral loose body and calcification in ECRB muscle origin.

Magnetic resonance imaging (MRI) help to check degenerative pathology in

ECRB muscle. On MRI sequences it shows smooth well defined uniform structure.

Low to intermediate signal change is seen in early stage on T1 weighted image. T2

weighted sequences shows increase signal with fat suppression cystic changes seen in

late stages.

Ultrasonography (USG) shows calcification in the common extensor tendon,

thickening of tendon, adjacent bone irregularity, focal hypoechoic regions in the

tendon and diffuse tendon heterogeneity.
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Other Tests:

When suspecting neural pathology by clinical examination, electromyography

(EMG) can be helpful to rule out posterior interosseous nerve compression syndrome.

On injection of local anaesthetic at the origin of ECRB muscle, there will be

relief in pain which help in confirming diagnosis.

DIFFERENTIAL DIAGNOSIS

Differential diagnosis of this condition is to include other conditions that can

produce pain in this general vicinity like, radial tunnel syndrome, osteochondritis

dessicans of the capitellum (Panner's disease), lateral compartment arthrosis, varus

instability and cervical radiculopathy.

Treatment

Lateral epicondylitis can be taken care either surgically or non-surgically. The

different treatment modalities act by decreasing inflammation, altering biomechanics

and at regenerating tendinopathy61. Non-operative treatment is successful in 95% of

patients62. Most cases of the lateral epicondylitis are managed conservatively 63,64.

Non-operative treatment like avoid work[rest], local ice application, local

injections and using ultrasound physical therapy, electrical stimulation,  manipulation,

mobilization of soft tissue,  stretching , bracing counterforce and friction massage.

Old studies have shown good results for ESWL[extracorporeal shock wave

lithotripsy], but conflicting results were found with recent studies. In one study there

was no difference between treatment with forearm stretching alone and forearm
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stretching combined with ESWL62. A double-blind, randomized, placebo-controlled

trial found that ESWL was not productive in reducing pain or improving function62.

In some patients, one to two steroid injections to the location of maximum

tenderness is discovered to be helpful. In some patient beneficial results were

obtained with autologous whole blood injection. PRP[platelet rich plasma] local

injections have reported to have better results than local corticosteroid injections in

improving function and relieving pain. A recent systematic review reported that PRP

injection and autologus blood injection both may improve pain but more number of

complication are associated with autologous whole blood injection62. A direct

comparison of PRP injections (28 patients) and surgery (50 patients) for recalcitrant

tennis elbow found equal results62. A controlled randomized clinical trial determined

that two ultrasound guided PRP injections were not potent than saline injections62.

From the current literature, no firm conclusions can be made about the potency of

PRP or autologous whole blood injections or the superiority of one method over the

other.

Operative treatment is thought of only with failure of conservative methods

for 6-12 months36,62. Most commonly used techniques are-

 Intra   articular- Boyd, McLeod   procedure   and   Almquist   procedure

(anconeus interposition).

 Extra articular- Debridement, excision, lengthening of ECRB and

reattachment65.

 Open fasciotomy and release of extensor aponuerosis.

 Percutaneous lateral release of extensor origin.

 Lateral epicondylectomy.

 Arthroscopic release.
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In 1991 one study concluded "Corticosteroid has only short duration potency

in case of tennis elbow"66.

A systematic review done in 1992, to assess the potency of different

treatments for lateral  epicondylitis.   The study contained five (randomized) clinical

tests on injection of corticosteroid reported between year 1966 to 1990 in English.

Due to poor standard of procedure and the conflicting results, they came to a

conclusion that there is insufficient scientific proof for any specific way of treatment

for tennis elbow67.

In 1996 methodical analysis of effectiveness and consequence of RCT of

injections of corticosteroid for tennis elbow was done. Pain score was used to assess

outcome of treatment. Pooled analysis was applicable only while checking outcome in

short term (2to6 weeks). At more than 6week follow up, no difference between other

treatment and injection of corticosteroid was found. No inference could be made

concerning the most appropriate corticosteroid,   injection volume, dose and interval

between injection68.

In 1999, a RCT conducted in more than one centre on 164 individuals with a

new onset of tennis elbow, evaluating oral non-steroidal anti-inflammatory (NSAID),

analgesics and corticosteroid injection. At 4 weeks, 82% of patients were "better" in

the corticosteroid group when compared with 48% in NSAIDS and 50% in other pain

relieving group. But after one year of the study, same results were obtained in all the

groups69.

In one  study  which conducted in 2002  came to inference  that  for  short

duration  results  (>6  weeks),  injection of corticosteroid compared with placebo,
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statistically remarkable and clinically applicable differences were seen on global

improvement ,pain and grip strength for local anaesthetic and conservative treatment.

For long-term or intermediate term follow-up there is no important effects were

found. More, better study, conducted and published RCTs with long-term  and

intermediate duration follow-up are needed70.

A study in 2006 concluded that corticosteroid injection provided good results

at 6 weeks. In long term, poor outcomes were seen compared to physiotherapy or wait

and see policy so they were not significantly different from each other71.

Intratendinous injection of corticosteroid injection causes unfavourable effects

on the movement and structural properties of tendons noted in animal studies.

Formation of adhesions and granulation is inhibited by corticosteroid injection so that

it reduces the bulk of the tendon which reduces the quantity of load and

biomechanical integrity 72,73. The consequence of corticosteroid injection around the

tendon on human tendon rupture after local corticosteroid injection are common and

have been noted in many case reports74,75.

Side effects are associated with injection of corticosteroid. One in 17 soft

tissue or intra-articular steroid injection are associated with Sepsis76. Additional side

effects are post injection pain (11-58%). In 17to 40 percentage, local skin shrinkage

or atrophy, facial flushing, flare post injection site, hyperglycemia and

hypersensitivity reactions20,62,70,75,77. Resuscitation equipments should be accessible if

patients have a severe reaction 77.
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Contraindications to corticosteroid injection for soft tissue lesions77,78.

•    Young patients

•    Systemic infection or local infection

•    Tendon tear

•    Coagulopathy

In 2003 study was conducted on 28 people cured with conservative treatment.

The study established 79%(22 of 28 ) of the tennis elbow patients had a diminish in

pain intensity within 9.5 months subsequent to autologous blood infiltration. More

often, this happened after single injection. One of the hypothesis is activation of

transforming growth factors, fibroblastic mitosis and chemo-attractant polypeptides

through mitogens like as platelet derived growth factor which results in angiogenesis.

Hence healing sequence in tendinosis is stimulated by specific humoral mediator 79,80.

Another study explained that there was gross reduction in pain in patient of

tennis elbow after injecting muffled platelet rich plasma. One hundred and fourty

patients with elbow pain due to tennis elbow were evaluated. 20 patients underwent

surgery for pain relief.  These patients then underwent one percutaneous injection of

PRP or bupivacaine anus (control group).  At 8 weeks after therapy, the authors

demonstrated 60% pain improvement while the control group demonstrated 16% pain

improvement. At six months and at the last follow-up (mean 25.6 months), the group

who had received the platelet-rich plasma continued to report significant reduction in

pain81.

Clinical outcomes are better with sonography guided blood injection and that

has been useful to assess changes in common extensor origin82.
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MATERIALS AND METHODS:

One year Randomized case-control study was done in Department Of

Orthopaedics at the KLE’S Dr. Prabhakar Kore hospital & MRC, Belagavi.

Patients belonged to age group of 30 -55 years of either sex presenting to the

out patient department of orthopaedics with typical features of lateral epicondylitis /

tennis elbow of either limb were included.

30 cases in each of the two categories who are fulfilling the

Inclusion/Exclusion criteria were selected. These patients were subjected to either

platelet rich plasma or corticosteroid injection. Outcomes were measured using VAS

score and NIRSCHL staging.

Source of data:

The 30-55years patients age group, of either sex presenting to the out patient

department of orthopaedics with typical features of lateral epicondylitis/ tennis elbow

of either limb.

Method of collection of data:

a. Study design : A Randomized Control Trial

A randomization coding system derived from a computer generated

randomization table was followed. After a proper clinical diagnosis patient were

selected into two groups according to randomization table.
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b. Study Period: The study was conducted from January 2018 to December

2018.

c. Sample size - It was a hospital based study of 30 cases in each of the two

categories who are fulfilling the Inclusion/Exclusion criteria.

Mean difference =44.1-56.3=12.2

SD= 16.2+17.7 = 16.95

2

n=2 (Zα +Zβ)2×S2

d2

= 2(1.96+0.84)2 ×16.952

12.22

= 30 in each group

Sample will be collected from January 2018 to December 2018.

(d) Selection criteria:

Inclusion criteria:

1. Patients of either sex presenting with typical symptoms of lateral epicondylitis

with patient diagnosed clinically as suffering from Lateral epicondylitis.

2. Patients belonging to age group of 30-55 years.

Exclusion criteria:

1. Patients more than 55 years or less than 30 years old.
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2. Other causes leading pain in lateral elbow such as osteochondritis dissecans,

crystal arthropathies, like gout, radial tunnel syndrome, cervical lesions,

shoulder pathology and rheumatoid arthritis.

3. Already patient treated with local  steroid injection.

4. Already patient undergone surgical intervention.

5. Injection site local skin pathology.

(e) Procedure:

 Ethical clearance obtained from the institutional ethical review board.

 The purpose of the study was explained and written or informed consent will

be obtained from all the participants.

 The subjects were selected based on inclusion and exclusion criteria.

 Study will be conducted over a period of 1 year.

 Once the patients signed the informed consent .History and examination was

recorded as per the proforma. Patient with typical symptoms of lateral

epicondylitis with patient diagnosed clinically as suffering from Lateral

epicondylitis..

 The patients were randomized into two groups according to the randomization

software. First group of patients was given autologous PRP and the second

group was given 1.0 ml of steroid triamcinolone.

 The site of injection was 5 mm distal to the lateral epicondyle in the extensor

tendons, particularly extensor carpi radialis brevis tendon.

 The skin was painted with povidone-iodine and ethyl alcohol. One ml of 2%

lignocaine with adrenaline was injected at the injection site after giving test

dose.
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 After 10 mins, the proposed injection was injected. The injection was given in

and around the tendon and not inside the tendon. If any resistance was felt

during the injection, the needle is withdrawn a bit and again injected.

 Patients were advised regarding post injection care. The pain might increase

during initial 2 weeks which was explained to the patient. Paracetamol was

prescribed for pain relief

 Patients were advised for rest during initial 2 weeks in the form of refraining

from strenuous activities by the upper extremity under study after the

injection. Bilateral cases were injected simultaneously, and the post injection

protocol was same.

 Procedure to be done under aspectic precautions with antibiotic cover.

 Follow ups to be done at 2 weeks, 6 weeks, 3months and 6 months.

 The results were recorded by visual analogue scale (VAS) score and

NIRSCHL staging. The scores were recorded in the prepared proforma on the

day of injection before giving the injection, then after 2weeks, 6weeks,

12weeks and after 24 weeks.

 The results were analyzed using nonparametric tests such as Kruskal–Wallis

test and Mann–Whitney U test. After giving injection, patients were given

paracetamol for the initial pain relief in all the two groups.

Preparation of  platelet  rich plasma:

 15 mL of patient's blood was obtained by drawing blood through a vein.

 The PRP was prepared using differential centrifugation technique with two

spins.

 The blood was collected in three citrate tubes having 0.9% sodium citrate as

anticoagulant. The first spin was performed at 1500 rpm for 15 min using
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laboratory centrifuge. This spin separated the red blood cells from the rest of

the components.

 The upper half of the supernatant was discarded. The lower halves of the

supernatant from all the three tubes are transferred into another plain tube for

the second spin. The second spin was performed at 2500 rpm for 10 mins.

 The upper half of the supernatant was discarded. One ml of lower half was

taken into a 1 mL syringe having 0.1 mL of calcium chloride.

 At the end of preparation of platelet rich plasma the samples were sent for

platelet count and the count compared with patient's platelet count.

Outcome measured using VAS and NIRSCHL staging of lateral epicondylitis

PAIN SCORE:

Visual Analogue Score:

It consists 10 centimeters line striking with one end has worst pain ever and

the other end with no pain. Ask where the pain belongs to in that line. Numerical

value given where the patient mark on the scale from the no pain to worst pain ever.

No pain1—2 –3—4—5—6—7—8 –9—10 Worst pain ever

NIRSCHL STAGING

PhaseI:  After exercise patient complains minimal pain, within 24hrs pain resolve

Phase II: After exercise complains pain, pain exceeds 48hrs

phaseIII: Pain with exercise activity , does not alter activity

phaseIV: Pain with exercise activity, pain alters the activity

phaseV :  At rest intermittent pain, light pain with light activity

PhaseVI: Pain even at the rest, disturbed sleep
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Statistical analysis :

Outcomes were analysed using SPSS program.

Data was computed by statistical methods.

Method of Statistical data analysis:

1. Mean

2. Standard deviation

3. t-test

4. Mann whitney test



Results

Page 29

RESULTS

This study was performed on 60 patients. Patients were examined with pre-

procedure VAS score and NIRSCHL staging. Cases were treated with platelet rich

plasma and controls with corticosteroid. Patients were followed-up at 2 weeks, 6

weeks, 12 weeks and 6 months. Analgesics were prescribed for severe pain.

Table 1: Mean Age distribution in both the groups.

Group

P value
CORTICOSTEROID PLATELET RICH PLASMA

Mean

(years)

Standard
Deviation

(years)

Mean

(years)

Standard
Deviation

(years)

Age 43.50 5.35 44.5 5.32 0.471

The mean age in this study was 43.5 years for corticosteroid group and 44.5

years for platelet rich plasma group

P value = 0.47, was not significant. Thus age of patients in both groups was

comparable.
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Figure 1: Graph wise distribution of Age in both the groups
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Table 2: Distribution of study subjects based on Age.

Group

P valueCORTICOSTEROID
PLATELET

RICH PLASMA

Frequency % Frequency %

Age

Group

Between 30-40

Years
11 36.7% 11

36.7

%

Chi square

= 0.000 P=1.00

Between 41- 50

Years
16 53.3% 16

53.3

%

More than 50 Years 3 10.0% 3
10.0

%

In our study most common age group affected was between 41 to 50 years.
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Table 3: Distribution of study subjects based on gender.

Group

P valueCORTICOSTEROID
PLATELET RICH

PLASMA

Frequency % Frequency %

Sex
Female 14 46.7% 15 50% Chi square = 0.67

P= 0.796Male 16 53.3% 15 50%

Out of 60 patients, 29 were females and 31 were males.

In corticosteroid group, 14 were females and 16 were males.

In platelet rich plasma group, 15 were females and 15 males.

P value = 0.796, which is not significant. Thus both the groups are comparable.

Figure 2 : Graph wise distribution of Gender in both the groups.
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Table 4 : Distribution of study subjects based on the side involved.

group

P valueCORTICOSTEROID
PLATELET RICH

PLASMA

Frequency % Frequency %

Side
Left 9 30.0% 11 36.7% Chi square = 0.300

P= 0.584Right 21 70.0% 19 63.3%

Out of 60 patients, 40 patients had their right side involved and 20 had their

left side involved.

P value = 0.584, which is not significant. Thus both groups were comparable

in terms of side.

Figure 3 : Graph wise distribution of side involved in both the groups.
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Table 5 : Distribution of Study subjects based on dominance of elbow involved.

Group

P valueCORTICOSTEROID
PLATELET RICH

PLASMA

Frequency % Frequency %

Dominance
Dominant 27 90.0% 26 86.7% Chi square =

0.162 P= 0.688Non Dominant 3 10.0% 4 13.3%

Out of 60 patients, 53 patients had their dominant side involved and 7 had

their non dominant side involved.

P value = 0.688, which is not significant. Thus both groups were comparable

in terms of side.

Figure 4: Graph wise distribution of study subjects based on Dominance of

elbow involved.
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Table 6: Comparison of duration of condition in both the groups.

Group

P value
CORTICOSTEROID

PLATELET RICH

PLASMA

Mean
Standard

Deviation
Mean

Standard

Deviation

Duration of

condition  (wks)
6.53 2.24 6.57 2.30 0.955

The mean duration of the condition in corticosteroid group was 6.53.

The mean duration of the condition in platelet rich plasma group was 6.57.

P value = 0.955, which is not significant. Thus both the groups were comparable.

Figure 5 : Graph wise distribution of Study subjects based on Duration of the

condition.
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Table 7 : VAS Score and NIRSCHL staging at the time of Presentation in both

the groups.

Group

P value
CORTICOSTEROID

PLATELET RICH

PLASMA

Mean
Standard

Deviation
Median Mean

Standard

Deviation
Median

VAS score @ Presentation 8.07 1.01 8.00 8.07 0.98 8.00 0.938

NIRSCHL score @

Presentation
6.03 0.85 6.00 6.00 0.91 6.00 0.950

P value for VAS score was 0.938 and for NIRSCHL staging was 0.950, which

are statistically not significant. Hence the outcome values are comparable.

Figure 6: Graph wise distribution of mean VAS score and NIRSCHL staging
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Table 8 : VAS score and NIRSCHL staging after 2 weeks of Injection in both the

groups.

Group

P value
CORTICOSTEROID

PLATELET RICH

PLASMA

Mean
Standard

Deviation
Median Mean

Standard

Deviation
Median

VAS @ 2 weeks 5.00 1.31 5.00 6.83 1.12 7.00 0.0001

NIRSCHL @ 2weeks 3.30 0.95 3.00 4.63 1.19 5.00 0.0001

P value for VAS score at 2 weeks post-injection is 0.0001 and for NIRSCHL

staging is 0.0001, which are statistically significant.

The mean VAS score and NIRSCHL staging for corticosteroid group is 5.0

and 3.3.

The mean VAS score and NIRSCHL staging for platelet rich plasma group is

6.83 and 4.63.

Thus the decrease in pain is statistically significant in corticosteroid group.
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Figure 7 :Graph wise distribution of  Mean VAS score and NIRSCHL staging

after 2 weeks

Table 9 : VAS score and NIRSCHL staging after 6 weeks of Injection in both the

groups.

Group

P value
CORTICOSTEROID

PLATELET RICH

PLASMA

Mean
Standard

Deviation
Median Mean

Standard

Deviation
Median

VAS @ 6weeks 2.23 1.22 2.00 2.17 .65 2.00 0.961

NIRSCHL score@

6weeks
1.33 .71 1.00 1.40 .50 1.00 0.538

P value for VAS score at 6 weeks post-injection is 0.961 and for NIRSCHL

staging is 0.538, which are not statistically significant.
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The mean VAS score and NIRSCHL staging for corticosteroid group is 2.23

and 1.33.

The mean VAS score and NIRSCHL staging for platelet rich plasma group is

2.17 and 1.40.

Thus there is no statistically significant difference in decrease of pain in both

the groups.

Figure 8 :Graph wise distribution of  Mean VAS score and NIRSCHL staging at

after 6 weeks.
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Table 10 : VAS score and NIRSCHL staging after 12 weeks of injection in both

the groups.

Group P value

CORTICOSTEROID PLATELET RICH

PLASMA

Mean Standard

Deviation

Median Mean Standard

Deviation

Median

VAS @ 12 weeks 1.53 1.01 2.00 0.80 1.13 .00 0.006

NIRSCHL score @ 12

weeks
0.87 0.57 1.00 0.57 .82 .00

0.027

P value for VAS score at 6 weeks post-injection is 0.006 and for NIRSCHL

staging is 0.027, which is statistically significant.

The mean VAS score and NIRSCHL staging for corticosteroid group is 1.53

and 0.87.

The mean VAS score and NIRSCHL staging for platelet rich plasma group is

0.80 and 0.57.

Thus the decrease in pain is statistically significant in platelet rich plasma

group.
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Figure 9: Graph wise distribution of  Mean VAS score and NIRSCHL staging at

after 12 weeks.
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Figure 9: Graph wise distribution of  Mean VAS score and NIRSCHL staging at
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Table 11: VAS score and NIRSCHL staging after 24 weeks of injection in both

the groups.

Group P value

CORTICOSTEROID PLATELET RICH

PLASMA

Mean Standard

Deviation

Median Mean Standard

Deviation

Median

VAS @ 24 weeks 2.77 1.17 3.00 0.57 0.97 .00 0.0001

NIRSCHL @24 weeks 1.93 .91 2.00 0.47 0.73 .00 0.0001

P value for VAS score at 6 weeks post-injection is 0.0001 and for NIRSCHL

staging is 0.0001, which is statistically significant.

The mean VAS score and NIRSCHL staging for corticosteroid group is 2.77

and 1.93.

The mean VAS score and NIRSCHL staging for platelet rich plasma group is

0.57 and 0.47.

Thus the decrease in pain is statistically significant in platelet rich plasma

group.
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Figure 10: Graph wise distribution of mean VAS score and NIRSCHL staging

after 24 weeks.
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Figure 10: Graph wise distribution of mean VAS score and NIRSCHL staging
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DISCUSSION

Lateral epicondylitis is the frequent problem presenting to the orthopaedic

department. Numerous treatment methods are available, including operative and non-

operative.

In this current study,the mean age of patients was  43.5  years (Range: 38.15 to

48.85 years) for corticosteroid group and 44.5 years (Range: 39.18 to 49.82 years) for

platelet rich plasma group (p value 0.471). This was similar to a study done by Krogh

and colleagues in 2013, where the mean age was 43.9 years in corticosteroid group

and 47.6 years in platelet rich plasma group.

In the present study, out of 60 patients, 51.7% were males and 48.3% were

females. In a study conducted by Krogh and colleagues there were same number of

male and female patients. In two other studies conducted by Hay and colleagues and

Verhaar J and colleagues, there were more number of male patients. The more

number of male patients in this study was likely due to their profession leading to

repetitive trauma on extensor carpi radialis brevis origin.

In this current study, out of 60 participants, 40 (66.6%) had right elbow

affected and 20 (33.4%) had left elbow affected. Dominant elbow was affected in

53(88.3%) and non-dominant elbow was affected in 7 (11.7%). In another study

conducted by Edwards SG and colleagues dominant limb was affected in 78.6 %. In a

study conducted by Verhaar J dominant elbow was affected in 84% of the

patients83,84.
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The mean VAS score and Nirschl staging before injection in both the group

were recorded. At the time of presentation, mean VAS score of steroid group was

8.07 and for platelet rich plasma group was 8.07 (p value 0.938).  Mean NIRSCHL

score for steroid group was 6.03 and for platelet rich plasma group was 6.0 (p value

0.950).

At 2 weeks of follow-up, p value for VAS score is 0.0001 and for NIRSCHL

staging is 0.0001, which are statistically significant. The mean VAS score and

NIRSCHL staging for corticosteroid group was 5.0 and 3.3 respectively and for

platelet rich plasma group was 6.83 and 4.63 respectively. Thus the decrease in pain

was statistically significant in corticosteroid group.

After 6 weeks of follow up, no statistically significant difference was observed

between the two groups in VAS scoring (p value 0.961) and Nirschl staging (p value

0.538). Mean VAS score and NIRSCHL staging in corticosteroid group was 2.23 and

1.33 respectively and in platelet rich plasma group was 2.17 and 1.40 respectively.

Thus there was no significant difference in decrease in pain at 6 weeks in both the

groups.

After 12 weeks of follow-up, there was statistically significant decrease in

VAS score (p value 0.006) and NIRSCHL staging (p value 0.027) in both the groups.

Mean VAS score and NIRSCHL staging in corticosteroid group was 1.53 and 0.87

respectively and in platelet rich plasma group was 0.80 and 0.57 respectively. Thus

the decrease in pain was statistically significant in platelet rich plasma group.

The present study findings were similar to a study conducted by Peerbooms

and colleagues85. At 12 week follow-up there was statistically significant decrease in
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VAS score in platelet rich plasma group when compared to corticosteroid group with

PRP being better in pain relieving at 12 weeks. Mean VAS score in corticosteroid

group was 4.4 and in platelet rich plasma group was 3.8.

The findings were also similar to another study conducted by Gosen and

colleagues. The mean VAS score in their study was 32.3 for corticosteroid group and

21.3 for PRP group at a similar time interval.

At 6 months follow-up, there was statistically significant decrease in VAS

score (p value 0.0001) and NIRSCHL staging (p value 0.0001) in both the groups.

Mean VAS score and NIRSCHL staging in corticosteroid group was 2.77 and 1.93

respectively and in platelet rich plasma group was 0.57 and 0.77 respectively.

In platelet rich plasma group, increase in post intervention pain was observed

in few patients which lasted for few days. In corticosteroid group 8 (26%) patients

complained of pain after injection and in platelet rich plasma group 18 patients

complained of post-injection pain. This was statistically significant with P value of

0.009. The post-injection pain was managed with oral analgesics.

The conclusion of this study is that, platelet rich plasma was beneficial in

intermediate term and long term relief while steroid was beneficial in short term pain

relief.

There are also less side effects like hypoglycaemia and skin atrophy with

platelet rich plasma as compared with steroid injection.
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CONCLUSION

 Lateral epicondylitis is one of the common upper limb condition presenting to

the orthopaedic surgeon.

 The age most frequently affected with lateral epicondylitis was between 38 to

50 years.

 Male were more commonly affected in this study.

 There has been much debate in the earlier period concerning the underlying

pathology of lateral epicondylitis.

 The present mechanism is a micro-tear at the origin of extensor carpi radialis

brevis.

 According to microscopic observation, lateral epicondylitis is no longer

inflammatory process. It is now considered as a degenerative etiology.

 There are two treatment modalities, conservative and surgical.

 The most commonly practiced conservative modalities are rest, ice application

and injection of steroids.

 Steroids act by reducing the inflammatory process.

 Recently platelet rich plasma is also been used as a conservative modality for

treatment.

 It acts by production of growth factors.
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 In our study, corticosteroid demonstrated good short term outcomes at two

weeks post-injection with poor long terms outcomes at 24 weeks.

 In the current study, platelet rich plasma could not demonstrate good short

term outcome but had favorable intermediate and long term outcomes at 12

and 24 weeks.

 At 6 weeks post-injection both the groups had similar results.

 In our study, in steroid group 2 patients (6.66%) were completely relieved of

pain at the end of 24 weeks and in platelet rich plasma group 19 patients

(63.3%) were pain-free.

 Thus the present study concludes that steroid provide good short period pain

relief and platelet rich plasma is better in intermediate and long term pain

relief.
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SUMMARY

 This study was a prospective randomized control study which included 60

patients. 30 cases and 30 controls were selected.

 Comparison of efficacy of injecting local platelet rich plasma with steroids

was done.

 The patients were clinically assessed by VAS score and NIRSCHL staging.

 30 cases were injected platelet rich plasma at the site of pain and 30 controls

were injected steroids.

 Patients were followed-up at 2 weeks, 6 weeks, 12 weeks and 24 weeks for

relief of pain.

 Outcomes were assessed by VAS score and NIRSCHL staging.

 T-test and Mann-whitney U test is applied for the pupose of calculating

results.

 At 2 weeks follow-up, corticosteroid showed statistically significant decline in

pain as compared to platelet rich plasma.

 At 6 weeks follow-up, no significant difference in pain relief was observed in

both groups.

 At 12 weeks and 24 weeks, platelet rich plasma showed significantly decrease

in pain as compared to corticosteroid group.
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ANNEXURE II- PROFORMA

Sl. No:

IP No:

Name:

Age:                 years

Gender: 1- Male 2- Female

Occupation:   ___________________

Education: _____________________ Income- ________________

Address:

Ph.No:

DOA: DOD:

Complaints:

1- Pain at lateral aspect of right/left elbow
2- Inability to grip objects
3- Difficulty turn key
4- Swelling
5- Others

History of present illness :

Pain: Site   Right side/Left side lateral epicondyle

Dominant or Non dominant side

Onset              Sudden/Gradual

Nature            Continuous/Intermittent

Radiation       Present/Absent

Relation with movements   Present/Absent
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Type of pain        Dull aching/Burning pain/Localized/Diffuse

Mode of onset    Repetitive Pronation /Supination ,Turning keys and Turning
screw driver

Any other complaints

Significant past history: 1- Yes 2- No

a. History of diabetes

b. Hypertension

c. Asthma

d. Previous history of injury
around elbow joint

e. Hypothyroidism

f. Hyperthyroidism

g.Cervical spondylosis

h.Any associated disease

Personal history

Alcoholic/Non alcoholic

Smoker/Non smoker

Nature of work-Housewife, Tennis player , Housemaid, Carpenter
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General physical examination:

a) Pulse Rate:               beats per minute

b) Blood Pressure:              /                 mm Hg

c) Respiratory Rate:            cycles per minute.

d) Temperature: oF

1- Present   2- Absent
Pallor
Icterus
Cyanosis
Clubbing
Pedal edema
Lymphadenopathy

Systemic Examination:
1- Normal  2-Abnormal
CVS:          If abnormal ______________________________________
R/S:           If abnormal ______________________________________
P/A:           If abnormal ______________________________________
CNS:          If abnormal ______________________________________

LOCAL EXAMINATION:

Examination of elbow : 1- Right    2- Left

ON INSPECTION

ATTITUDE OF THE LIMB ________________________________

LOCAL SWELLING     _____________________________________________

SKIN OVER THE ELBOW JOINT: _______________________________

DEFORMITY: ________________________________________________

_____________________________________________________________

MUSCLE WASTING: __________________________________________

PALPATION
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LOCAL RISE OF TEMPERATURE – PRESENT/ABSENT
SWELLING: PRESENT/ABSENT

EXACT POINT OF TENDERNESS:
BONY IRREGULARITY:PRESENT/ABSENT

MOVEMENTS

RANGE OF MOVEMENTS                                           ACTIVE                  PASSIVE

FLEXION

EXTENTION

SUPINATION

PRONATION

SPECIAL TESTS 1-Positive 2- Negative

COZEN TEST:

MILLS  TEST:

CLINICAL DIAGNOSIS:
_____________________________________________________________

RELEVANT INVESTIGATIONS:
1- Done    2- Not done

X-ray Elbow  joint - Antero Posterior view

- Lateral view

Hb%, TLC, DLC, ESR, RBS

Urine : Albumin, Sugar, Microscopy
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OUTCOME MEASURE:-

1) Visual Analogue Scale (VAS):

Pre
Intervention

2Weeks 6 Weeks 3 months 6 months

VAS

2) NIRSCHL staging:
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ANNEXURE IV – PHOTOGRAPHS

Photographs 1: Cozen’s test

Photographs 2: Wringing test
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ANNEXURE IV – PHOTOGRAPHS

Photographs 1: Cozen’s test

Photographs 2: Wringing test
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ANNEXURE IV – PHOTOGRAPHS

Photographs 1: Cozen’s test

Photographs 2: Wringing test
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Photographs 3: Mill’s manoeuvre

Photographs 4: Elucidating tenderness around lateral epicondyle.
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Photographs 3: Mill’s manoeuvre

Photographs 4: Elucidating tenderness around lateral epicondyle.
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Photographs 3: Mill’s manoeuvre

Photographs 4: Elucidating tenderness around lateral epicondyle.
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Photographs 5: Injection of local corticosteroid

Photographs 6: Preparation of PRP
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Photographs 5: Injection of local corticosteroid

Photographs 6: Preparation of PRP
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Photographs 5: Injection of local corticosteroid

Photographs 6: Preparation of PRP
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Photographs 7:Injection of PRP

Photographs 8: Complication of steroid injection (local depigmentation)

Annexure-IV

Page 72

Photographs 7:Injection of PRP

Photographs 8: Complication of steroid injection (local depigmentation)
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Photographs 7:Injection of PRP

Photographs 8: Complication of steroid injection (local depigmentation)
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ANNEXURES V - MASTER CHART

CORTICOSTEROID

Sl.No OP No. Age Sex Side Dominance Duration(wks)
VAS score (pre-

procedure)
VAS score (post-procedure)

NIRSCHL (pre-
procedure)

NIRSCHL (post-procedure)

2weeks 6weeks
12

weeks
24

weeks 2weeks 6weeks 12 weeks
24

weeks
1 4725564 36 M R D 8 8 5 3 3 4 6 3 2 2 3
2 4682095 51 F R D 6 8 5 2 2 3 6 3 1 1 4
3 4948993 40 M R D 4 9 6 3 0 1 7 4 2 0 1
4 4886958 38 F R D 7 10 7 2 2 4 7 4 1 1 3
5 4789926 41 F R D 9 8 7 6 0 3 6 4 3 0 2
6 4948987 40 M R D 12 7 2 3 3 4 5 1 2 2 3
7 4789935 43 F R D 3 8 5 2 2 3 6 3 1 1 2
8 4948992 39 F R D 4 7 4 3 0 0 5 3 2 0 0
9 4923168 45 M R N 6 9 6 1 2 3 7 4 1 1 2
10 4682111 50 M R D 6 10 6 2 3 5 7 4 1 2 3
11 5168687 52 M R D 6 8 4 2 2 2 6 3 1 1 1
12 4922878 53 M R D 5 9 6 5 2 4 7 5 3 1 3
13 4682104 45 F R D 8 7 6 0 1 2 5 4 0 1 2
14 4948990 38 F R D 7 6 4 3 2 3 5 3 2 1 2
15 4725564 36 M L N 6 8 6 2 2 3 6 4 1 1 2
16 4923153 35 F L D 5 9 7 1 1 3 7 5 1 1 2
17 4789932 39 F R D 6 9 6 2 2 3 7 4 1 1 2
18 4923150 38 M L N 6 8 5 3 2 4 6 4 2 1 3
19 4789928 36 M R D 6 7 6 2 3 4 5 4 1 1 2
20 4725503 46 M R D 8 9 6 2 2 3 7 4 1 1 2
21 4789949 42 F L D 3 8 4 2 0 2 6 2 1 0 1
22 4725620 49 M L D 4 8 3 3 2 2 6 2 2 1 1
23 5768740 48 F L D 6 7 3 0 0 1 5 2 0 0 1
24 5165256 46 F R D 5 8 3 1 1 3 6 2 1 1 2
25 4948989 45 M L D 4 8 4 2 2 3 6 2 1 1 2
26 4923020 43 M R D 9 7 4 2 2 3 5 3 1 1 2
27 4789727 48 M R D 10 6 4 1 1 3 4 3 1 1 2
28 4682097 44 F L D 11 9 5 2 0 2 7 3 1 0 1
29 4726657 49 M R D 8 9 6 2 0 0 7 4 1 0 0
30 5168671 50 F L D 8 8 5 3 2 3 6 3 2 1 2
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PLATELET RICH PLASMA

Sl.No Op.no. Age Sex Side Dominance Duration(wks) VAS score (pre-
procedure)

VAS score (post-procedure) NIRSCHL (pre-
procedure)

Nirschl score (post-procedure)

2 weeks 6 weeks
12

weeks
24

weeks
2 weeks

6
weeks

12
weeks

24
weeks

1 4948995 35 F R D 9 9 8 2 0 0 7 6 1 0 0
2 5161827 49 M R D 6 9 8 2 0 0 7 6 1 0 0
3 4492716 41 F R D 4 9 8 3 4 4 7 6 2 3 3
4 5145905 40 F L D 8 10 7 2 2 3 7 5 1 1 2
5 4948997 45 F R N 4 9 7 3 0 0 7 5 2 0 0
6 4923159 41 M L D 11 8 3 1 1 1 6 2 1 1 1
7 4887127 42 M L D 3 8 6 2 0 0 6 4 1 0 0
8 4759118 40 F R D 4 7 7 3 3 2 5 5 2 2 1
9 4886969 49 M R D 6 9 8 2 1 1 7 4 2 1 1
10 4467928 51 M R D 7 7 6 2 0 0 5 4 1 0 0
11 4682094 53 M R D 6 8 7 2 2 1 6 5 2 1 1
12 4682101 54 M L D 5 9 7 3 0 0 7 5 2 0 0
13 5161584 46 F R D 6 7 6 3 0 0 5 4 2 0 0
14 5162381 40 F R D 5 6 5 3 2 1 4 3 2 2 1
15 4948985 38 M R D 6 8 7 2 0 0 6 5 1 0 0
16 4887131 36 F L D 5 8 7 2 1 1 6 5 1 1 1
17 4887124 39 M R D 8 9 8 2 0 0 7 6 1 0 0
18 4948996 40 M L N 6 8 7 3 2 1 6 5 2 2 1
19 4887011 37 M R D 6 7 6 2 2 1 5 4 1 1 1
20 4789959 45 F R D 8 9 8 2 0 0 6 1 1 0 0
21 5155930 43 F R D 4 8 7 2 0 0 6 5 1 0 0
22 511783 52 M L D 4 8 7 3 2 0 6 5 2 1 0
23 4725507 50 F L D 9 7 7 1 0 0 5 5 1 0 0
24 4886966 47 M R D 5 8 7 1 0 0 6 5 1 0 0
25 5161547 46 M R D 4 8 7 2 0 0 6 5 1 0 0
26 4923157 44 M L D 9 7 6 2 2 1 5 4 2 1 1
27 5161721 46 F R D 10 6 5 1 0 0 4 3 1 0 0
28 5161639 45 F L N 11 9 7 2 0 0 7 5 1 0 0
29 5195475 50 F R D 10 9 8 2 0 0 7 6 1 0 0
30 5155992 51 F L N 8 8 8 3 0 0 6 6 2 0 0
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ANNEXURE-VI

KEY TO MASTER CHART

R Right

L Left

M Male

F Female

NIRSCHL NIRSCHL staging

VAS Visual analogue scale

PRP Platelet rich plasma

CS Corticosteroid

Sl.no. Serial number
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