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Abstract 

Introduction: Tennis elbow, or lateral epicondylitis, affects around 1% to 3% of the population, 

causing pain and functional limitations, yet its exact causes and degenerative mechanisms are 

still not fully understood. Research indicates that tendinopathy primarily arises from new blood 

vessel formation and collagen fiber disruptions, while tennis elbow complicates diagnosis and 

treatment due to a mix of biomechanics, occupational factors, and individual variations. Despite 

various treatments available for tennis elbow, no single option is universally recognized as 

superior, with the primary recommendation being to rest from activities that worsen the 

condition. To alleviate pain after exercising, options include applying ice, using oral or topical 

NSAIDs, or exploring corticosteroid therapy, with more invasive treatments like dry needling 

being effective for managing myofascial pain and trigger points when basic methods fall short. 
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Aim: The aim of this article is to explore the underlying mechanisms of tennis elbow and assess 

the effectiveness of treating it through dry needling. 

Review methods: A comprehensive analysis of research papers available on PubMed and 

Google Scholar was undertaken using the searchterms encompassing the following keywords: 

tennis elbow, lateral epicondylitis, dry needling, tennis elbow pathophysiology. 

Conclusion: Dry needling has shown success in relieving symptoms of chronic lateral 

epicondylosis that haven't improved with standard therapies. This method is safe, cost-effective, 

and can be carried out by practitioners skilled in upper extremity anatomy and rehabilitation, 

but further extensive research with larger sample sizes, randomization, and control groups is 

needed to more accurately assess the effectiveness of dry needling for treating tendinopathies. 

 

Keywords: tennis elbow, lateral epicondylitis, dry needling, tennis elbow pathophysiology  

 

Introduction 

Tennis Elbow was initially identified by Runge [1] in 1873 and later referred to as 'Lawn Tennis 

Arm' by Henry Morris in an article published in the Lancet in 1882 [2]. Tennis elbow commonly 

known as lateral elbow tendinopathy, lateral epicondylalgia or lateral epicondylitis often leads 

to pain and functional limitations in the elbow [3,4]. The prevalence of lateral epicondylitis (LE) 

is estimated to affect about 1% to 3% of the total population, impacting both men and women 

equally. Peak incidence between the ages of 35 and 55. This musculoskeletal condition often 

emerges in adulthood, bringing with it challenges such as pain and limited mobility. Clinical 

signs often involve tenderness located just below the lateral epicondyle at the extensor carpi 

radialis brevis  (ECRB) insertion point, reduced grip strength, and positive outcomes from stress 

tests like Cozen's and Mills. Key risk factors contributing to the development of LE in the 

general population include smoking, carrying excess weight, and engaging in repetitive, 

vigorous activities with the elbow, forearm, and wrist for a minimum of two hours daily [5]. 

Lateral elbow tendinopathy was initially thought to be due to inflammation of the common 

extensor tendon at the lateral epicondyle. However, recent findings suggest it is more accurately 

characterized as a pathology of the tendon near its enthesis [3,4,6]. Repeated mechanical stress 

in this area leads to histological changes within the tendon. It's also essential to consider other 

structures in the differential diagnosis, including the radial collateral ligament, annular ligament, 

radiocapitellar joint, radial nerve, and cervical spine and other diagnoses that overlap clinically, 

including posterolateral rotatory instability, cervical radiculopathy radial tunnel syndrome, etc. 

[3,4,6-9]. Terms like tendonitis and epicondylitis imply an inflammatory process, which is 

somewhat misleading. The underlying histology shows a dense presence of fibroblasts, vascular 

proliferation, proliferation of tissue granulation, micro-rupture and disorganized collagen [10]. 

Previously, this condition was referred to as angiofibroblastic dysplasia, following numerous 

histological studies that revealed its microscopic features and characteristics [11,12]. This 

phenomenon typically arises in tendons that have suffered damage due to repetitive 

microtrauma. Interestingly, tennis elbow does not exhibit any inflammatory changes, leading to 

uncertainty about why the condition is so painful for some individuals, with pain intensity 

varying significantly among patients.  



4 

 

 

Tennis elbow is thought to arise from various contributors, including overuse, repetitive 

motions, and aging, though no single cause has been definitively identified. Some associated 

risk factors include issues with the rotator cuff, De Quervain's disease, carpal tunnel syndrome 

(CTS), the use of oral corticosteroids, smoking habits, obesity, and rheumatoid arthritis [13,14], 

intensive manual occupations, and occupations involving vibratory machines [15].  

Park et al. [16] identified risk factors for lateral epicondylitis like female sex, involvement of 

the dominant side, physical labor, and rotator cuff tears on the same side and they suggest that 

overuse activity has a stronger correlation with lateral epicondylitis compared to metabolic 

factors. Acute lateral epicondylitis can arise from a sudden overload of the extensor tendon, 

triggering an inflammatory reaction. In contrast, degenerative lateral epicondylosis is typically 

linked to repetitive stress on the tissue over time, which causes microtrauma. Understanding 

whether a patient's symptoms are acute or chronic is crucial for guiding treatment options. Often, 

the patient's history and the onset of their symptoms provide key insights for clinicians in 

making this distinction [17]. The main approach to managing tennis elbow involves resting 

from activities that exacerbate the condition. For pain relief, you can apply ice after exercising, 

take oral or topical non-steroidal anti-inflammatory drugs (NSAIDs), or consider corticosteroid 

therapy. Forearm counterforce straps are often suggested to help alleviate stiffness. A cock-up 

wrist splint may also be recommended to reduce strain on the wrist extensors. In cases where 

basic treatments don't fully address patients' symptoms, more invasive secondary therapies may 

be considered [18]. Dry needling (DN), although still relatively new in the treatment of LE, has 

been effectively utilized for managing trigger points, myofascial pain, and issues related to the 

rotator cuff. 

 

Materials and methods 

A comprehensive analysis of research papers available on PubMed and Google Scholar was 

undertaken using the searchterms encompassing the following keywords: tennis elbow/ lateral 

epicondylitis/ dry needling/ tennis elbow pathophysiology. 

 

Pathophysiology of lateral epicondylitis 

The underlying mechanisms of lateral epicondylitis (LE) remain unclear, the causes of pain and 

the degenerative processes that lead to functional impairments are still not fully understood. 

Research suggests [19] that the primary factors contributing to tendinopathy include the 

development of new blood vessels and disruptions in collagen fiber structure. Terms like 

tendonitis and epicondylitis imply inflammation, but the increased fibroblast density, vascular 

development, tissue granulation, micro-ruptures, and collagen disorganization reveal that 

conditions such as lateral epicondylitis result from a multifaceted process driven by repetitive 

microtrauma[10]. Tennis elbow is a complex issue that encompasses biomechanics, work-

related factors, and individual differences, making both diagnosis and treatment quite 

challenging. 

 

Treatment  

Many treatments for tennis elbow have been described, and since so many are commonly used, 

it’s clear that no single treatment stands out as the best.  
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Local steroid injections: 

The primary approach for managing this condition involves injecting a corticosteroid 

preparation mixed with a local anesthetic. The physician identifies the area of greatest 

tenderness and performs the injection using aseptic technique.  

It’s interesting to note that despite the lack of inflammatory changes visible under a microscope, 

a significant number of patients do respond positively to this treatment. 

 

NSAIDS: 

It’s customary to prescribe oral NSAIDs for tennis elbow. In a review for Cochrane, Green 

examined the effectiveness of NSAIDs for this condition and found that topical NSAIDs can 

provide some relief for elbow pain, at least in the short term. However, the evidence on oral 

NSAIDs is less clear and suggests they might be less effective than local steroid injections. 

Nevertheless, many of our patients still report finding relief from oral NSAIDs in our 

practice [20]. 

Research by Hay et al. [21] has examined the effectiveness of local steroid injections compared 

to oral nonsteroidal anti-inflammatory drugs (NSAIDs) like naproxen in new patients within a 

primary care setting. The findings indicate that local corticosteroid injections offer a safe and 

effective treatment option, showing a clear clinical advantage at the four-week mark when 

compared to naproxen. However, similar to other musculoskeletal treatment approaches, there 

seems to be a weak correlation between the initial response to treatment and the outcomes in 

the long term. 

 

Physiotherapy:  

Various exercises have been proposed to treat tennis elbow, including manual therapy, the 

Cyriax method, Mill's manipulation, and myofascial release techniques. 

The Cyriax technique, along with deep friction massage (DFM), also known as cross-friction 

massage, focuses on keeping the soft tissues - like ligaments, tendons, and muscles - mobile 

and preventing adherent scars. Mill's manipulation involves a specific movement technique 

characterized by a low - amplitude, high-velocity push for elbow extension. This is executed 

once the full range of elbow extension has been utilized, helping to enhance mobility. 

Myofascial Release Technique applies a controlled force in a targeted direction to the 

myofascial structures [22]. This stretching approach aims to restore or enhance normal mobility 

in restricted areas, thus relieving discomfort and improving overall function by maintaining a 

prolonged, low-load stretch on the tissues [23,24]. 

Therapeutic techniques analyzed by Pathan and Sharath [25] such as extracorporeal shockwave 

therapy, laser therapy, and ultrasound are utilized to alleviate pain, promote tissue healing, and 

improve overall function in affected areas. Additionally, low-level laser therapy has been shown 

to relieve pain and reduce inflammation, while ultrasound therapy aids in tissue repair and 

minimizes swelling by enhancing local blood circulation. To support the patient's recovery 

process, physiotherapists thoughtfully select and integrate these methods into comprehensive 

treatment plans, tailored to the severity of the condition and the individual's specific needs. 
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Procedure of dry needling 

Dry needling (DN) is a technique that involves using thin, fine needles to target specific muscle 

or connective tissue areas. This process aims to deactivate myofascial trigger points (MTrPs), 

provoke a muscle twitch response, or trigger a localized inflammatory reaction that aids in 

healing.  

While we don’t fully grasp all the physiological impacts of dry needling, it is believed to cause 

biochemical changes that help break the cycle of pain and degeneration [26]. Recent systematic 

reviews indicate that occupational therapists (OTs) can effectively use dry needling to enhance 

range of motion (ROM) and reduce spasticity, which may be barriers to achieving functional 

independence [27]. 

 

Dry needling in tennis elbow 

Minimally invasive treatments like percutaneous dry needling (PDN) can be an effective option 

when surgical and anti-inflammatory treatments fail to alleviate symptoms of lateral 

epicondylitis (LE) [26,28,29]. 

Nagarajan and al. [5] demonstrated that DN therapy is as effective as corticosteroids in treating 

tennis elbow. DN therapy not only shows gradually improved functional outcomes compared 

to corticosteroids, but it also offers notable advantages. While multiple sessions of DN are 

necessary, it stands out for being cost - effective, minimally invasive, and associated with fewer 

complications, unlike corticosteroids, which usually require only a single dose but can be more 

cumbersome. 

In a prospective randomized controlled trial (RCT), Uygur et al. treated 92 patients with lateral 

epicondylitis using dry needling. The long-term outcomes showed a notable reduction in pain 

levels among the participants [26]. 

In a randomized controlled trial, Uygur et al. explored the effectiveness of percutaneous dry 

needling versus corticosteroid injections in 101 patients suffering from lateral epicondylitis 

(LE). The findings revealed that PDN provided superior long-term outcomes compared to 

corticosteroid injections [30]. 

In a retrospective study, Suzuki et al. examined the use of PDN for patients with lateral 

epicondylitis (LE) who did not respond to conventional conservative treatments [31]. The 

results showed a significant improvement in both clinical and functional impairment of the 

elbow following treatment. Additionally, a systematic review by Sousa Filho et al. found that 

PDN provided greater benefits compared to corticosteroid injections for managing LE, 

particularly in reducing pain levels and enhancing functional outcomes [32]. 

 

Conclusion 

Lateral epicondylitis (LE) is a common condition that can significantly impact both function 

and productivity. We advocate for the increased use of minimally invasive treatment options, 

as these approaches do not necessitate hospitalization and can produce positive outcomes. 

Moreover, the materials used in these treatments are generally affordable and readily available, 

which helps to reduce loss of work and functional difficulties after treatment. Dry needling has 

proven effective in alleviating symptoms linked to chronic lateral epicondylosis that did not 

respond to traditional therapies.  
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This method is not only safe and cost-effective, but it can also be performed by practitioners 

trained in upper extremity anatomy and rehabilitation. However, more extensive research is 

required, involving larger sample sizes, randomization, and control groups, to better evaluate 

the effectiveness of dry needling in treating tendinopathies. 

 

Author’s contribution 

Conceptualization: Filip Grabowski, Natalia Rulewska 

Methodology: Filip Grabowski, Dagmara Neska, Magdalena Waśniowska 

Software: not applicable; 

Verification: Jakub Siemko, Wenancjusz Stołowski, Magdalena Bujak 

Formal analysis: Dominika Prystacka-Szar, Jakub Chodkowski 

Research: Wenancjusz Stołowski, Magdalena Bujak, Natalia Rulewska, Adrianna 

Czyżnikiewicz 

Resources: Adrianna Czyżnikiewicz, Jakub Siemko 

Writing- rough preparation: Justyna Stadler-Szajda, Magdalena Waśniowska 

Writing- review and editing: Natalia Rulewska, Filip Grabowski, Dagmara Neska 

Visualization: Natalia Rulewska, Jakub Chodkowski, Justyna Stadler- Szajda 

Supervision: Filip Grabowski; 

Project administration: Filip Grabowski 

 

All authors have read and agreed with the published version of the manuscript. 

 

Funding statement 

The study did not receive special funding. 

 

Informed Consent Statement 

Not applicable. 

 

Conflict of Interest Statement: 

The authors report no conflict of interest. 

 

References 

1. Runge, F. (1873). Zur genese und behandlung des schreibekrampfes. Berl Klin Wo-

chenschr, 10(1), 245-8. 

2. Morris H. 1882. The Rider's Sprain the Lancet II. 

3. Di Filippo L, Vincenzi S, Pennella D, Maselli F. Treatment, Diagnostic Criteria and 

Variability of Terminology for Lateral Elbow Pain: Findings from an Overview of Sys-

tematic Reviews. Healthcare (Basel). 2022 Jun 14;10(6):1095. doi: 10.3390/heal-

thcare10061095. PMID: 35742152; PMCID: PMC9222841. 

4. Lucado AM, Day JM, Vincent JI, MacDermid JC, Fedorczyk J, Grewal R, Martin RL. 

Lateral Elbow Pain and Muscle Function Impairments. J Orthop Sports Phys Ther. 2022 

Dec;52(12):CPG1-CPG111. doi: 10.2519/jospt.2022.0302. PMID: 36453071. 



8 

 

 

5. Nagarajan V, Ethiraj P, Prasad P A, Shanthappa AH. Local Corticosteroid Injection Ver-

sus Dry Needling in the Treatment of Lateral Epicondylitis. Cureus. 2022 Nov 

9;14(11):e31286. doi: 10.7759/cureus.31286. PMID: 36514597; PMCID: 

PMC9733488. 

6. Kraushaar BS, Nirschl RP. Tendinosis of the elbow (tennis elbow). Clinical features and 

findings of histological, immunohistochemical, and electron microscopy studies. J Bone 

Joint Surg Am. 1999 Feb;81(2):259-78. PMID: 10073590. 

7. Scott A, Backman LJ, Speed C. Tendinopathy: Update on Pathophysiology. J Orthop 

Sports Phys Ther. 2015 Nov;45(11):833-41. doi: 10.2519/jospt.2015.5884. Epub 2015 

Sep 21. PMID: 26390273. 

8. Jomaa G, Kwan CK, Fu SC, Ling SK, Chan KM, Yung PS, Rolf C. A systematic review 

of inflammatory cells and markers in human tendinopathy. BMC Musculoskelet Disord. 

2020 Feb 6;21(1):78. doi: 10.1186/s12891-020-3094-y. PMID: 32028937; PMCID: 

PMC7006114. 

9. Lucado AM, Day JM, Vincent JI, MacDermid JC, Fedorczyk J, Grewal R, Martin RL. 

Lateral Elbow Pain and Muscle Function Impairments. J Orthop Sports Phys Ther. 2022 

Dec;52(12):CPG1-CPG111. doi: 10.2519/jospt.2022.0302. PMID: 36453071. 

10. Cutts S, Gangoo S, Modi N, Pasapula C. Tennis elbow: A clinical review article. J Or-

thop. 2019 Aug 10;17:203-207. doi: 10.1016/j.jor.2019.08.005. PMID: 31889742; 

PMCID: PMC6926298. 

11. Nirschl RP, Pettrone FA. Tennis elbow. The surgical treatment of lateral epicondylitis. J 

Bone Joint Surg Am. 1979 Sep;61(6A):832-9. PMID: 479229.  

12. Kraushaar BS, Nirschl RP. Tendinosis of the elbow (tennis elbow). Clinical features and 

findings of histological, immunohistochemical, and electron microscopy studies. J Bone 

Joint Surg Am. 1999 Feb;81(2):259-78. PMID: 10073590. 

13. Titchener AG, Fakis A, Tambe AA, Smith C, Hubbard RB, Clark DI. Risk factors in 

lateral epicondylitis (tennis elbow): a case-control study. J Hand Surg Eur Vol. 2013 

Feb;38(2):159-64. doi: 10.1177/1753193412442464. Epub 2012 Apr 4. PMID: 

22490998. 

14. Roquelaure Y, Ha C, Rouillon C, Fouquet N, Leclerc A, Descatha A, Touranchet A, 

Goldberg M, Imbernon E; Members of Occupational Health Services of the Pays de la 

Loire Region. Risk factors for upper-extremity musculoskeletal disorders in the working 

population. Arthritis Rheum. 2009 Oct 15;61(10):1425-34. doi: 10.1002/art.24740. 

PMID: 19790112; PMCID: PMC3189514. 

15. Shiri R, Viikari-Juntura E. Lateral and medial epicondylitis: role of occupational factors. 

Best Pract Res Clin Rheumatol. 2011 Feb;25(1):43-57. doi: 10.1016/j.berh.2011.01.013. 

PMID: 21663849. 

16. Park HB, Gwark JY, Im JH, Na JB. Factors Associated With Lateral Epicondylitis of the 

Elbow. Orthop J Sports Med. 2021 May 13;9(5):23259671211007734. doi: 

10.1177/23259671211007734. PMID: 34036114; PMCID: PMC8127791. 

 



9 

 

 

17. Short N, Linder J, Stump E. Effectiveness of dry needling to treat lateral epicondylosis: 

A case report. Hand Ther. 2024 Sep;29(3):135-139. doi: 10.1177/17589983241268218. 

Epub 2024 Aug 26. PMID: 39246571; PMCID: PMC11378533. 

18. Tsikopoulos K, Tsikopoulos I, Simeonidis E, Papathanasiou E, Haidich AB, Anasta-

sopoulos N, Natsis K. The clinical impact of platelet-rich plasma on tendinopathy com-

pared to placebo or dry needling injections: A meta-analysis. Phys Ther Sport. 2016 

Jan;17:87-94. doi: 10.1016/j.ptsp.2015.06.003. Epub 2015 Jun 18. PMID: 26621224. 

19. De Smedt T, de Jong A, Van Leemput W, Lieven D, Van Glabbeek F. Lateral epicondy-

litis in tennis: update on aetiology, biomechanics and treatment. Br J Sports Med. 2007 

Nov;41(11):816-9. doi: 10.1136/bjsm.2007.036723. Epub 2007 Jul 6. PMID: 17616547; 

PMCID: PMC2465303. 

20. Green S., Buchbinder R., Barnsley L., Hall S., White M., Smidt N., Assendelft W. Non-

steroidal anti-inflammatory drugs (NSAIDs) for treating lateral elbow pain in adults. 

Cochrane Database Syst Rev. 2002 doi: 10.1002/14651858.CD003686. (2):CD003686. 

21. Hay E.M., Paterson S., Lewish M. Croft P Pragmatic randomised controlled trial of local 

corticosteroid injection and naproxen for treatment of lateral epicondylitis of elbow in 

primary care. BMJ. 1999;319:964–968. doi: 10.1136/bmj.319.7215.964. 

22. Effectiveness of myofascial release in the management of lateral epicondylitis in com-

puter professionals. Ajimsha MS, Chithra S, Thulasyammal RP. Arch Phys Med Rehabil. 

2012;93:604–609. doi: 10.1016/j.apmr.2011.10.012. 

23. Therapeutic effects of low-level laser on lateral epicondylitis from differential interven-

tions of Chinese-Western medicine: systematic review. Chang WD, Wu JH, Yang WJ, 

Jiang JA. Photomed Laser Surg. 2010;28:327–336. doi: 10.1089/pho.2009.2558. 

24. The basic science of myofascial release: morphologic change in connective tissue. Bar-

nes MF. J Bodyw Mov Ther. 1997;1:231–238. 

25. Pathan AF, Sharath HV. A Review of Physiotherapy Techniques Used in the Treatment 

of Tennis Elbow. Cureus. 2023 Oct 26;15(10):e47706. doi: 10.7759/cureus.47706. 

PMID: 38021828; PMCID: PMC10674892. 

26. Uygur E, Aktaş B, Özkut A, Erinç S, Yilmazoglu EG. Dry needling in lateral epicondy-

litis: a prospective controlled study. Int Orthop. 2017 Nov;41(11):2321-2325. doi: 

10.1007/s00264-017-3604-1. Epub 2017 Aug 21. PMID: 28828509. 

27. Bynum R, Garcia O, Herbst E, et al. Effects of dry needling on spasticity and range of 

motion: a systematic review. Am J Occup Ther 2021; 75(1): 7501205030p1–3. 

28. Ozkut AT, Kilinçoğlu V, Ozkan NK, Eren A, Ertaş M. Lateral epikondilitli olgularda 

ekstrakorporeal şok dalga tedavisi [Extracorporeal shock wave therapy in patients with 

lateral epicondylitis]. Acta Orthop Traumatol Turc. 2007;41(3):207-10. Turkish. PMID: 

17876120. 

29. Rabago D, Best TM, Zgierska AE, Zeisig E, Ryan M, Crane D. A systematic review of 

four injection therapies for lateral epicondylosis: prolotherapy, polidocanol, whole 

blood and platelet-rich plasma. Br J Sports Med. 2009 Jul;43(7):471-81. doi: 

10.1136/bjsm.2008.052761. Epub 2008 Nov 21. PMID: 19028733; PMCID: 

PMC2755040. 



10 

 

 

30. Uygur E, Aktaş B, Yilmazoglu EG. The use of dry needling vs. corticosteroid injection 

to treat lateral epicondylitis: a prospective, randomized, controlled study. J Shoulder 

Elbow Surg. 2021 Jan;30(1):134-139. doi: 10.1016/j.jse.2020.08.044. Epub 2020 Sep 

17. PMID: 32950674. 

31. Suzuki T, Iwamoto T, Matsumura N, Nakamura M, Matsumoto M, Sato K. Percutaneous 

Tendon Needling without Ultrasonography for Lateral Epicondylitis. Keio J Med. 2020 

Jun 25;69(2):37-42. doi: 10.2302/kjm.2019-0004-OA. Epub 2019 Jul 6. PMID: 

31281137. 

32. Sousa Filho LF, Barbosa Santos MM, Dos Santos GHF, da Silva Júnior WM. Cortico-

steroid injection or dry needling for musculoskeletal pain and disability? A systematic 

review and GRADE evidence synthesis. Chiropr Man Therap. 2021 Dec 2;29(1):49. doi: 

10.1186/s12998-021-00408-y. PMID: 34857021; PMCID: PMC8638538. 

 


