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Introduction: Lateral epicondylitis, or tennis elbow, is pain in the lateral elbow as a result of repetitive forearm pronation and supination 
in elbow extension. Treatment varies from anti-inflammatory to surgical treatment. Dry needling has recently been developed as 
a therapeutic modality in lateral epicondylitis; it is less invasive and can reduce the cost and time taken to carry out the procedure 

compared with other pain interventions or surgery. Case series: This case series reports three female patients, aged 38–42, with lateral 
elbow pain. Lateral epicondylitis diagnosis was based on medical history and palpatory findings, and was confirmed with provocative tests. 
Dry needling was performed on the extensor carpi radialis brevis (ECRB) and lateral epicondyle periosteum of all three patients. Two patients 
also had trigger points on the ECRB muscle, and therefore underwent needling on this location. Patients were evaluated using the functional 
and pain Patient-Rated Tennis Elbow Evaluation (fPRTEE and pPRTEE) scoring systems. Improvements to total pain resolution were obtained 
at the first evaluation (first week) until the last evaluation (fourth week post-treatment). Mean baseline fPRTEE score decreased from  
72.0 ± 7.1 standard deviation (SD) to 34.0 ± 5.4 SD at the first evaluation. pPRTEE score also decreased from 33.3 ± 1.2 SD at baseline to  
14.7 ± 2.1 SD at the first evaluation. Both  scores were then 0 in the last evaluation. Conclusion: The improvement in patient-reported pain in 
these cases shows that dry needling could be considered as one of the treatment options for lateral epicondylitis. Further research is needed 
to support its clinical significance and efficacy.
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Lateral epicondylitis, or tennis elbow, is pain in the lateral elbow as a result of repetitive forearm 

pronation and supination in elbow extension.1 It is a frequent cause of elbow pain, and affects 

1–3% of the adult population every year, resulting in decreased productivity and economic 

losses.2,3 Equally present in males and females, it mostly occurs between the age of 35 and 50, 

and is more frequent in the dominant arm.2–4 The classical description of lateral epicondylitis 

relates to the sport of tennis, but only 5–10% of the patients who present with epicondylitis play 

this sport. In fact, tendinosis of the elbow is more common among non-sports players.3

Recently, it has become clear that lateral epicondylitis is a degenerative disorder that 

compromises the extensor tendons, originating from the lateral epicondyle, extending 

infrequently to the joint.3 Even though the terms ‘epicondylitis’ and ‘tendinitis’ are used to 

describe tennis elbow, histopathological studies, like those of Nirschl, characterize this 

condition rather as a form of tendinosis with a fibroblastic and vascular response, named 

angiofibroblastic degeneration of epicondylitis.3

The diagnosis of lateral epicondylitis can be made by observing the patient’s history and clinical 

examination.1 Patients report pain at the lateral elbow that radiates down the forearm. Patients 

also often complain of weakened grip and difficulty in lifting objects. Physical examination 

typically reveals a tender point medial and distal to the lateral epicondyle, as well as pain with 

wrist flexion extremes and resisted elbow extension.4 Imaging in lateral epicondylitis is not 

always essential. Radiographs are mostly used only to rule out other causes of elbow pain and 

are commonly found to be normal in this pathology. Sonography can be a cost-effective modality 

to examine tendon pathology. While magnetic resonance imaging is preferable to sonography, its 

high cost needs to be considered.1

The clinical tests for lateral epicondylitis aim to reproduce the pain experienced by the patient. 

One test is Cozen’s test, which is done with the elbow flexed at 90 degrees and with the forearm 

in pronation. The patient is asked to perform active extension of the wrist against resistance 

imposed by the examiner. Complaints of pain in the lateral epicondyle and at the origin of the 

extensor musculature of the wrist and fingers are indicative of tennis elbow. Another test, known 

as Mill’s test, is performed with the patient’s hand closed, the wrist in dorsiflexion and the 

AM9282
Typewritten Text
DOI: https://doi.org/10.17925/USN.2021.17.1.60

AM9282
Typewritten Text

AM9282
Typewritten Text



Functional and Pain Improvement in Tennis Elbow with Dry Needling as Alternative Treatment: Case Series

61TOUCHREVIEWS IN NEUROLOGY

elbow extended. The examiner forces the wrist into flexion while the 

patient is asked to resist this movement. Pain in the lateral epicondyle 

confirms the positive results.4 Pain with resisted supination and 

resisted long finger extension (Maudsley’s test) is suggestive of radial 

nerve entrapment at the radial tunnel and the ECRB, respectively.5 After 

confirmation of diagnosis, Nirschl and Ashman’s classification system 

can be used to separate the disease into seven phases based on the 

level of pain and effects on function (Table 1). This system has since 

been used in research to show response to interventions.5–7

Corticosteroid injections, acupuncture, surgery and physiotherapy 

can be implemented as treatments for tennis elbow. Physiotherapy is 

a common treatment that is usually recommended for these patients.8

Nowadays, a new technique termed tendon needling, dry needling, 

needle tenotomy or tendon fenestration has been shown as an effective 

treatment for tendinitis, such as Achilles tendinitis, patellar tendinopathy 

and rotator cuff diseases.9,10 Repeated percutaneous needle fenestration 

of the affected tendon origin can possibly promote a healing response by 

disrupting the chronic degenerative process and encouraging localized 

bleeding and fibroblastic proliferation. This is thought to lead to ordered 

collagen formation and, ultimately, healing of the tendon.9,11 Dry needling 

has been gradually applied to lateral epicondylitis, and there is evidence 

of its efficacy.11 This was detailed by Etminan et al., who reported a 

beneficial effect on formed tough bands, by creating contractions 

and twitch responses, and reducing spontaneous activity.8 The effects 

on blood circulation and increased oxygenation, and environmental 

neurophysiological effects, including secretion of opioids and beta-

endorphins, were used to control pain transfer. The mechanisms by 

which dry needling has been shown to work are central physiological 

effects, including segmental inhibition (gate control theory), opioid 

secretion, secretion of serotonin and noradrenaline neurotransmitters.8

The following cases describe three patients with tennis elbow, all of 

whom were successfully treated with dry needling. 

Case reports
This case series includes three female patients, aged 38–42, with first 

time lateral elbow pain. All patients were housewives and performed 

daily housework themselves. Patients had never had any treatment or 

medication. They presented to our clinic on day 3–5 of symptom onset and 

were all classified as phase VI based on the clinical Nirschl classification. 

Table 1: Clinical classification of lateral epicondylitis phases6

Phase Description of pain changes

I Mild pain after activity, usually subsides within 24 hours

II Mild pain more than 48 hours after activity, no pain during activity, can be relieved with warm-up exercises, and subsides within 72 hours

III Mild pain before and during activity, no significant negative impact on the activities, and can be partially relieved with warm-up exercises

IV Mild pain accompanies activities of daily living and has a negative impact on the performance of activities

V
Harmful pain unrelated to activities of daily living, can have a great negative impact on them but does not prevent them. Complete rest necessary to 

control the pain

VI Persistent pain despite complete rest, and can prevent activities of daily living

VII Consistent pain at rest, aggravated after activities, and disturbed sleep 

Table 2: Patient characteristics and analysis of Patient-Rated Tennis Elbow Evaluation scores

Patient 1 Patient 2 Patient 3 Mean ± SD

Age (years) 42 38 40 40.0 ± 1.6

Sex Female Female Female

Occupation Housewife Housewife Housewife

Mill’s test + + +

Cozen’s test + + +

Maudley’s test - - -

Baseline fPRTEE 62 78 76 72.0 ± 7.1

First week fPRTEE 33 28 41 34.0 ± 5.4

Second week fPRTEE 21 17 26 21.3 ± 3.7

Third week fPRTEE 9 0 11 6.7 ± 4.8

Fourth week fPRTEE 0 0 0

Baseline pPRTEE 32 35 33 33.3 ± 1.2

First week pPRTEE 15 12 17 14.7 ± 2.1

Second week pPRTEE 7 4 8 6.3 ± 1.7

Third week pPRTEE 3 0 4 2.3 ± 1.7

Fourth week pPRTEE 0 0 0

Cozen’s test + = pain in the lateral epicondyle and at the origin of the extensor musculature of the wrist and fingers due to active extension of the wrist against resistance 
imposed by the examiner in position of elbow flexed at 90 degrees and with the forearm in pronation; fPRTEE = functional Patient-Rated Tennis Elbow Evaluation; Maudley’s test - 
= no pain during resisted supination and resisted long finger extension; Mill’s test + = pain in the lateral epicondyle when the examiner forces the patient’s wrist into flexion while 
the patient is asked to resist this movement with their hand closed; pPRTEE = pain Patient-Rated Tennis Elbow Evaluation; SD = standard deviation. 
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Lateral epicondylitis diagnosis was based on medical history (pain on 

lateral elbow and history of chronic stress to the forearm muscles 

with repetitive activities, i.e. gripping, wrist extension, radial deviation, 

forearm supination) and palpatory findings; diagnoses were confirmed 

with Mill’s test and Cozen’s test. Maudsley’s test was also performed to 

rule out radial nerve entrapment. Pre- and post-dry needling evaluation 

was conducted using the pain and functional Patient-Rated Tennis Elbow 

Evaluation (PRTEE) scores.2,12 Patients were followed-up weekly, until 4 

weeks post-treatment. Patient characteristics are listed in Table 2.

The PRTEE scoring system has two subscales, functional (fPRTEE) and 

pain (pPRTEE). The pain subscale consists of 5 items, while the functional 

subscale has 10 items; each item has a maximum of 10 points. Therefore, 

50 is the maximum pPRTEE score and 100 is the maximum fPRTEE score. 

During the pPRTEE assessment, patients were asked to rate their pain 

during specific movements; while in fPRTEE, they had to rate the amount 

of difficulty involved in specific and usual activities.

Dry needling procedure
Dry needling was performed once during the initial visit, on an outpatient 

basis, by a neurologist. All procedures were conducted with the patient 

sitting in a chair with elbows at 90 degrees of flexion and the forearm in 

the neutral position. The procedure used 3–5 sterile, stainless steel, 40 

mm long needles with a diameter of 0.25 mm. Needles were inserted on 

the ECRB tendon and lateral epicondyle periosteum (tendon needling and 

periosteal pecking technique) by inspection and palpation, penetrated in 

and out 20–30 times without pulling them out of the skin, and then left 

in situ for 5 minutes (Figure 1). Two patients also had trigger points on 

the ECRB muscle, so needling was also carried out there. After the dry 

needling, we placed an ice pack around the area to reduce the soreness 

that may be associated with dry needling.

Improvements to total pain resolution were obtained at the first 

evaluation (1 week post-treatment) until the last evaluation (4 weeks 

post-treatment). No soreness post-needling was reported in any of 

the patients. Mean baseline fPRTEE score decreased from 72.0 ± 7.1 

standard deviation (SD) at baseline to 34.0 ± 5.4 SD in the first evaluation 

(Figure 2 and Table 2). pPRTEE score also decreased from 33.3 ± 1.2 SD 

at baseline to 14.7 ± 2.1 SD at the first evaluation. Both scores were 0 at 

the last evaluation (Figure 3 and Table 2). Individual fPRTEE and pPRTEE 

scores for each patient are reported in Table 2.

Discussion
The mean age of patients in this case series was 40.0 ± 1.6 SD, which 

is consistent with the epidemiological data from several previous 

studies.4,5,13 Most cases of lateral epicondylitis can be clinically confirmed 

by a detailed history and physical examination. Radiographic diagnosis 

reveals normal findings in most cases, but can be useful to rule out other 

abnormalities, such as arthrosis, osteochondritis dissecans or articular 

free bodies. However, there are some possible findings related to lateral 

epicondylitis, such as calcification of the ECRB origin.1,7 In this study, we 

did not perform X-ray due to time constraints. X-ray was planned if the 

patients’ pain did not improve, but all patients showed improvement 

during their follow-up.

Sonography is an efficient and non-invasive diagnostic tool for lateral 

epicondylitis. Possible findings for identifying degenerative changes of 

the tendons attached to the region of the lateral epicondyle include 

bone irregularities; calcific deposit; and thickening, thinning and tears 

of affected tendons or capsules. Ultrasound can also be a useful tool 

for image-guided intervention.1,6 Ultrasound was not performed on the 

patients presented here due to lack of resource. If ultrasound had been 

required, we would refer the patients to another facility. 

Figure 1: Dry needling procedure in patients Figure 2: Functional Patient-Rated Tennis Elbow Evaluation

Figure 3: Pain Patient-Rated Tennis Elbow Evaluation 
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Of our three patients, patient 2 had the highest baseline pPRTEE and 

fPRTEE scores, but she also experienced the fastest complete resolution. 

This might be related to the onset of symptoms; she presented on day 

3 of onset, while the two other patients presented on day 5. A study by 

Smidt et al. confirmed that duration of complaints is one of the most 

consistent prognostic factors for the outcome of lateral epicondylitis, 

associated with worse outcomes at 12 months.14

Needling procedures in tendinopathy, specifically lateral epicondylitis, 

can vary in the number of needles, the manipulation technique and the 

duration of procedure. One might use the in-and-out technique, like we 

did in our study, and others may use a rotation technique, as performed 

by Uygur et al.2 In a case report, Shariat et al. only kept the needles in place 

for 20 minutes, without performing a manipulation technique.15 However, 

this technique yielded positive results in both pain and disability.

The pathophysiology of lateral epicondylitis is still being debated. New 

studies show that the main pathophysiological features of tendinopathy 

are neovascularity and irregular collagen fibres.9,14,15 However, the cause 

of degenerative changes and pain is unclear. Mechanical, neural and 

vascular problems, and failure of healing are presumed to contribute 

to the pathophysiology of this condition.9,16,17 In this case, needling was 

performed on the ECRB tendon and lateral epicondyle periosteum. 

In addition, in two cases, a trigger point was also found on the ECRB 

muscle, hence needling was also carried out on the trigger point.

Although the exact mechanism of dry needling is not yet clear, this technique 

essentially decreases peripheral and central sensitization,18–21 which certainly 

influences tendon healing due to increased blood flow through local 

vasodilation and collagen proliferation.10,18,19 One review stated that periosteal 

stimulation can cause microtrauma, trigger local inflammation, improve 

fibroblastic repair processes, increase concentration and reorganization of 

collagen tissue, and mediate the proliferative and remodelling phases.22

Current research provides initial support for the use of dry needling 

as a stand-alone procedure for tendinopathy. It seems that it is a 

safe and effective treatment method, although there is vast diversity 

regarding the technique of the needling, ultrasound guidance and 

additional treatments used. The long-term benefits of dry needling as a  

stand-alone treatment in lateral epicondylitis have been demonstrated 

in a study by McShane et al., which showed good or excellent outcomes 

in 92.3% of patients treated with percutaneous tenotomy as a sole 

treatment for refractory lateral epicondylitis at an average follow-

up of 22 months.23 In contrast, Stenhouse et al. did not demonstrate 

significant differences in clinical outcomes between two treatment 

groups (dry needling group and autologous conditioned plasma group) 

at any follow-up interval; although, there was a trend towards greater 

clinical improvement in the autologous conditioned plasma group 

in the short term (27.1% improvement in pain score at 2 months 

compared with 12.3% in the dry needling group).13 

In the present case series, dry needling was performed only once at the 

patients’ initial visit; however, we had actually prepared for a second 

procedure in the fourth week. The procedure became unnecessary, 

as pain and functional scales showed complete resolution at week 4. 

However, long-term follow-up might be necessary to gather long-term 

effect data. In contrast to our findings, one study that performed dry 

needling twice, with an interval of 1 month between procedures, noted 

a temporary clinical deterioration following the second dry needling 

procedure (compared with 1-month after the initial procedure).13 The 

reason for this is unclear; however, it is possible that by repeating the 

dry needling, it may interrupt the original healing cascade that was 

initiated previously.13

Conclusion
The three patients in our case series experienced the benefits of dry 

needling in terms of decreased pain and improved function after one 

procedure. Dry needling is minimally invasive, inexpensive, carries a low 

risk, and is quick and easy to administer. Given its promising long-term 

therapeutic effect in lateral epicondylitis, like those demonstrated in 

Suzuki’s and Stenhouse’s studies,11,13 a large randomized controlled trial 

is needed to validate these encouraging results. q
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