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ABSTRACT

Tendinopathy is a common clinical issue in athletic and physically active populations. It is characterized by persistent, activity related pain, reduced function, and impaired performance. These symptoms reflect a failed tendon healing response, leading to structural and cellular changes within the tendon. This systematic review examines evidence from 30
studies including basic science research, case series, comparative studies, systematic reviews, and randomized controlled trials to evaluate the effectiveness of needling techniques such as dry needling, needle fenestration, and percutaneous tenotomy in treating tendinopathy.

The findings indicate that needling techniques are not consistently effective when used in isolation. Their value becomes more evident when used as part of a comprehensive rehabilitation program, particularly one focused on structured loading strategies. When combined with eccentric exercise or heavy slow resistance (HSR) training, needling generally shows beneficial effects on pain reduction and functional improvement in the short and midterm.

The proposed mechanism is that needling induces controlled microtrauma in the degenerative tendon, which stimulates an acute healing response. This process helps break the chronic dysfunctional tissue cycle. The subsequent loading exercises then guide the tendon toward stronger, more organized collagen repair and improved tendon capacity.

However, strong clinical conclusions are limited by two consistent issues within the literature:

1.   Considerable variation in needling and rehabilitation protocols across studies.



2.   A lack of high quality, long term randomized controlled trials.



Therefore, while needling techniques appear promising especially for individuals who have not responded to loading exercises alone current evidence supports their use only as an adjunct, not a standalone treatment. Future research should aim to establish standardized protocols and evaluate long term outcomes to develop clear clinical guidelines.
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INTRODUCTION

Achilles Tendinopathy is an overuse injury seen in sports populations the diagnosis of achilles tendinopathy is based on clinical presentation and history taking revealing achilles tendon pain that’s usually worse in the morning and that warms up during activity. Often, patients report a sudden spike in activity that overloaded the tendon. Achilles tendinopathy is an overuse injury characterized by pathological changes in the Achilles tendon, typically due to repetitive strain and chronic overload. It affects both athletes and nonathletes and may or may not involve an Achilles tendon tear. Contributing factors include reduced flexibility or stiffness in the tendon, which increases injury risk. this condition can also occur in nonathletes, where latent degeneration of the tendon may manifest as pain only upon overuse, without any preceding trauma. Tendinopathy The term tendinopathy broadly describes
clinical conditions involving pain, swelling localized or diffuse, and impaired tendon function, typically caused by overuse. Tendinopathy is highly prevalent among individuals engaged in strenuous physical activities, such as athletes and labourers. It is characterized by persistent tendon pain and functional deficits linked to mechanical loading.

Badminton is a widely played sport that demands high levels of concentration, rapid movements, and sudden directional changes, all of which can lead to significant forces
exerted on the body, resulting in injuries. While the overall incidence of injuries in badminton are lower compared to other sports, there is a need to explore the prevalence of musculoskeletal injuries among recreational badminton players.

Dry needling is a therapeutic technique used to stimulate healing in areas of chronic tendon injury. It promotes localized blood flow, which helps deliver growth factors, stimulates stem cell recruitment, activates fibroblasts, and initiates the body's healing response.




METHODOLOGY: Study design
This systematic review was carried out following the PRISMA guidelines, which provide a structured and transparent approach for conducting and reporting reviews. The search began by identifying 50 articles from major scientific databases such as PubMed, Scopus, and Web of Science, using keywords related to tendinopathy and needling based treatment approaches like dry needling, tendon fenestration, and percutaneous tenotomy. Once duplicates were removed, the remaining studies were screened based on their titles and abstracts to determine whether they focused on the use of needling techniques specifically for the management of tendinopathy.
Studies that appeared relevant were then examined more closely through full text review. At this stage, only research that involved patients clinically diagnosed with tendinopathy, applied a needling intervention as part of the treatment, and reported measurable clinical outcomes (such as pain reduction, functional improvements, or tendon healing responses) was considered suitable for inclusion. Studies were excluded if they lacked outcome data, were purely narrative or opinion based, or focused on conditions unrelated to chronic tendinopathy, such as acute tendon ruptures or postsurgical rehabilitation.

Through this careful and systematic filtering process, the number of eligible studies was narrowed down to 8. These final studies formed the basis of the review and provided the evidence used to analyse the effectiveness of needling techniques in managing tendinopathy. The final selection reflects a focused and clinically relevant body of research that contributes meaningful insights into how needling based physiotherapy can influence tendon healing and pain outcomes.




To begin, a broad search was performed across three major scientific databases: PubMed, Scopus, and Web of Science. Keywords such as tendinopathy, dry needling, tendon fenestration, and percutaneous tenotomy were used to identify studies related to needling based treatment approaches for tendon disorders. This initial search resulted in 50 potentially relevant articles.

Duplicate entries were removed, and the remaining studies were screened based on their titles and abstracts to check whether they discussed the use of needling techniques for managing tendinopathy. Studies that did not relate to the topic were excluded at this stage.

After carefully reviewing the full text of the shortlisted articles, only those studies that strictly met defined inclusion criteria were ultimately selected for analysis. The core focus was on research involving patients who had a clear clinical diagnosis of tendinopathy, ensuring that findings would be directly applicable to this population. Selected studies had to
implement needling based therapeutic interventions such as dry needling, tendon fenestration, or percutaneous tenotomy, guaranteeing relevance to the treatment strategies under review. Furthermore, each study was required to report tangible clinical outcomes, including
measures of pain reduction, improvements in functional capacity, or markers of tendon healing, which allowed for meaningful comparison and synthesis of results. Only studies employing an appropriate and rigorous design such as randomized controlled trials, case series, or comparative studies were included, to ensure a high standard of evidence. Through this meticulous screening process, the review aimed to build a focused and robust evidence base that could genuinely inform best practices in tendinopathy management.


Studies were excluded if they:

Studies were excluded from the review if they did not provide actual patient outcome data, such as commentary pieces, theoretical analyses, or narrative reviews that lacked direct clinical results. Additionally, research focusing solely on acute tendon ruptures or those examining rehabilitation after surgical procedures was not considered, as the aim was to understand interventions for chronic tendinopathy rather than acute or postoperative settings.
Importantly, any studies that failed to specifically evaluate the effectiveness of needling interventions whether dry needling, tendon fenestration, or percutaneous tenotomy were also omitted. By applying these stringent exclusion criteria, the review ensured that the included evidence was both relevant and robust, directly reflecting real world clinical practice for needling based management of tendinopathy. After this systematic screening and evaluation process, 8 studies met all eligibility requirements and were included in the final review. These selected studies formed the evidence base for examining the clinical role of needling techniques in the management of tendinopathy.



Fig 1. Study selection strategy




































Further articles were excluded those did not satisfy the inclusion criteria and not had appropriate data.
Inclusion criteria and Exclusion criteria Inclusion criteria

The systematic review included research that focused on adult participants aged 18 years and above who had a clinical diagnosis of tendinopathy in any part of the body. Only higher quality  study  designs,  such  as  randomized  controlled  trials,  controlled  clinical  trials, systematic reviews, and metanalyses, were considered to ensure reliable and scientifically supported evidence. The studies needed to evaluate dry needling either as the primary therapeutic approach or as an adjunct alongside conventional physiotherapy techniques such as exercise therapy, manual therapy, or electrotherapy. To be included, each study had to present at least one measurable clinical outcome, such as a reduction in pain levels, improvement in functional capacity, structural tendon healing, or changes in patient reported satisfaction and symptom severity. Furthermore, only full text articles published in English between the years 2000 and 2025 were selected to maintain consistency in language, accessibility, and contemporary relevance.
Exclusion Criteria

The review left out certain types of studies to keep the findings clear and focused. Research done on animals was not included, since the purpose was to understand how dry needling works in real clinical situations with people. Case reports that did not provide measurable or clearly documented outcomes were also excluded because they do not offer strong evidence or reliable comparison. In addition, studies that examined acupuncture instead of dry needling were not considered. Although both use needles, acupuncture follows a different theoretical approach  based  on  traditional  medicine,  while  dry  needling  directly targets muscles and tendon related structures. By excluding these studies, the review ensured that the evidence remained specific, relevant, and clinically useful.

RESULTS:



Table 1.
Summaries of studies included



	
Author (Year)
	
Study
Design
	
Participants
/ Condition
	
Objective of the Study
	
Results
Obtained
	

Conclusion

	



Abate et al. (2018)
	



Comparativ e Clinical Trial
	



Achilles Tendinopath y Patients
	



Compare dry needling vs PRP
	
Both groups improved, PRP showed slightly higher longterm gain
	
DN is beneficial, PRP may provide enhanced effects

	


NavarroSantan a et al. (2017)
	

Randomize d Controlled Trial
	

Rotator Cuff Tendinopath y Patients
	

DN + exercise vs sham DN + exercise
	
DN group had improved function and less pain
	
DN is effective adjunct to exercise therapy




	


Arias-Buría et al. (2020)
	

Randomize d Controlled Trial
	
Subacromial Pain Syndrome Patients
	

DN plus eccentric exercise
	
DN group had improved short-term pain relief
	
DN offers short-term benefit with exercise

	



Stoychev et al. (2020)
	



Narrative
Review
	



General Tendinopath y
	


Summarize use and effectiveness of DN
	
Moderate pain relief, functional gain, minimal
complication
s
	

DN is safe, positive, but protocols need
standardizatio
n

	

Sharif et al. (2022)
	
Randomize d Controlled Trial
	

Jumper’s Knee Patients
	
DN as adjunct to physiotherap y
	
Greater pain reduction and function than
	
DN enhances conventional physiotherapy outcomes

	
Author (Year)
	
Study
Design
	
Participants
/ Condition
	
Objective of the Study
	
Results
Obtained
	

Conclusion

	
	
	
	
	
physiotherap y alone
	

	


Koppenhave r et al.
(2022)
	



Systematic
Review
	

Multiple Tendinopath y Populations
	

DN combined with exercise therapy
	
Superior functional outcomes with DN plus exercise
	

DN most effective with progressive exercise

	



Dunning et al. (2024)
	

Multicenter Randomize d Clinical Trial
	


Lateral Epicondyliti s Patients
	
Effectivenes s of
electrical
DN plus manual therapy
	
Superior pain reduction and improved
grip strength
	
Electrical DN with manual therapy significantly improves function

	


Calvo-Lobo et al. (2025)
	
Randomize d Controlled Trial
	

Rotator
Cuff-Related
Pain Patients
	
DN effectiveness vs sham stimulation
	
Reduced pain
intensity and improved function
	
DN is effective for pain in rotator cuff tendinopathy




The results from the eight studies showed a clear and consistent trend: dry needling is effective in reducing pain and improving function in people with tendinopathy. Individuals who received dry needling reported less pain, better movement, and improvements in daily activities. These benefits were especially noticeable when dry needling was used together with a structured physiotherapy program, such as eccentric loading exercises, strengthening routines, or manual therapy techniques. In many of the randomized controlled trials,

Analysis of eight key studies illustrates that dry needling consistently contributes to decreased pain and improved function among individuals with tendinopathy. Participants reported not only less discomfort but also greater freedom of movement and improvement in day today activities, highlighting dry needling as a promising treatment, especially when paired with structured physiotherapy interventions such as eccentric loading, strengthening, or manual therapy. In fact, numerous randomized controlled trials demonstrated that the
combination of dry needling with physiotherapy techniques led to more pronounced recovery than physiotherapy alone. The greatest benefits were typically experienced within the initial two to eight weeks of treatment, as patients saw reductions in pain sensitivity, increases in joint mobility, and an enhanced ability to participate in physical therapy exercises. These early improvements suggest that dry needling effectively accelerates the initial recovery
phase by providing rapid symptom relief and facilitating more active engagement in rehabilitation. However, the evidence for sustained, long term results is less consistent across studies. Some research points out that while dry needling offers quick relief, other interventions, such as platelet rich plasma injections, might deliver more enduring structural changes to chronically injured tendons over time. Nonetheless, dry needling remains valuable for interrupting the pain cycle, restoring muscle and tendon function, and preparing the affected tissue for loading during a comprehensive rehab plan. When integrated with a carefully designed physiotherapy regimen, dry needling can make recovery quicker, improve function, and boost a patient’s confidence in their movement, making it a particularly compelling option in both the early and middle stages of tendinopathy management.




DISCUSSION

Navarro-Santana et al. (2017) conducted a randomized controlled trial assessing the effects of dry needling combined with exercise versus sham dry needling plus exercise in patients with rotator cuff tendinopathy. Their findings demonstrated that the group receiving real dry needling showed significantly greater improvements in shoulder function and reductions in pain compared to the sham group. This supports the use of dry needling as an effective
adjunct therapy enhancing the benefits of exercise rehabilitation in rotator cuff tendinopathy. Notably, the improvements were observed in both the short and midterm follow-up periods, underscoring dry needling’s contribution to pain modulation and functional recovery beyond placebo effects.

The comparative clinical trial conducted by Abate et al. in 2018 investigated the efficacy of platelet-rich plasma (PRP) injections versus dry needling (DN) in patients suffering from
non-insertional Achilles tendinopathy. This study enrolled two groups of participants, with 46 receiving PRP injections and 38 undergoing dry needling once a week for three weeks. The
primary outcomes measured were pain and functional capacity at baseline, and after three and six months. Results demonstrated improvements in both groups with respect to pain relief
and functional scores; however, the PRP group exhibited a slightly higher percentage of participants reporting satisfactory outcomes at six months. Interestingly, younger patients and males appeared to respond better overall. Despite these differences, the study concluded that both PRP and dry needling can be beneficial for Achilles tendinopathy, with PRP showing a modest advantage in tendon healing, particularly in younger individuals. The findings highlight the possibility of gender and age influencing treatment response, thereby underscoring the need for personalized therapeutic approaches.

Arias-Buría et al. (2020) conducted a rigorous randomized controlled trial examining whether combining dry needling with eccentric exercise provides greater benefits than exercise alone for patients with subacromial pain syndrome (SAPS). The study involved 50 participants randomized to either an exercise-only group or an exercise plus dry needling group. Over multiple follow-up points up to 12 months, those receiving dry needling alongside exercise experienced significantly greater improvements in shoulder disabilitymeasured by the DASH questionnairecompared to exercise alone. Although pain reduction was similar between groups, the enhanced functional recovery suggests dry needling facilitates better tendon and muscle performance in SAPS. This research highlights dry needling’s important adjunctive role in activating trigger points and improving rehabilitation outcomes when paired with targeted exercises, providing longer-lasting functional benefits rather than immediate pain relief alone. The study underscores incorporating dry needling thoughtfully within exercise programs for more effective SAPS management.

Stoychev et al. (2020) reviewed the safety and effectiveness of dry needling as a treatment for tendinopathy, highlighting its minimally invasive nature and low risk of complications. The review noted that dry needling disrupts degenerative tendon tissue and promotes fibroblast activity and localized bleeding, which supports healing. While most studies reported significant symptom improvement and some demonstrated objective tendon healing signs, the authors emphasized considerable variability in dry needling techniques and posttreatment protocols. They stressed the importance of developing standardized treatment guidelines and conducting high-quality, controlled trials to better understand efficacy and optimize safety.

Koppenhaver et al. (2022) performed a systematic review and meta-analysis to evaluate the effectiveness of dry needling combined with exercise versus exercise alone in managing tendinopathies across different tendon sites, including lateral epicondylitis, patellar tendinopathy, and rotator cuff tendinopathy. They included four randomized controlled trials with 255 patients. Their pooled analysis showed that adding dry needling to exercise produced greater pain reduction (mean difference −2.14) and improved function compared to exercise alone, especially at mid- and long-term follow-ups. Functional gains were
particularly notable in tennis elbow, measured by the Patient-Rated Tennis Elbow Evaluation. Despite promising results, significant heterogeneity among studies and some risk of bias, especially regarding blinding, were noted, highlighting the need for further rigorous trials to optimize protocols and confirm these benefits.
Other notable studies include Nuhmani et al. (2023), who conducted a systematic review focusing on dry needling's role in managing various tendinopathies. Their findings highlight promising results in tendinopathy pain reduction but also point to the need for more rigorous and standardized research methodologies to better understand the therapy’s mechanisms and long-term effects. Similarly, Sharif et al. (2025) assessed dry needling alongside isometric and eccentric exercises in patellar tendinopathy, concluding that dry needling shows significant benefits in long-term pain reduction and functional improvement, although isometric exercises may offer superior short-term relief during physical activity. This review also underscored the limitations in comparing isolated treatment effects due to pooled study designs.

Additional research by other authors supports the synergistic effect of dry needling with progressive loading exercises, emphasizing the necessity of well-structured rehabilitative programs. However, variations in study protocols, sample sizes, and outcome measures remain a challenge across the literature. Collectively, these studies reinforce dry needling as a valuable adjunct but signal the need for standardized, large-scale research with objective assessments and long-term follow-up to conclusively guide clinical practice in tendinopathy treatment.

Dunning et al. (2024) conducted a multicenter randomized clinical trial investigating the effectiveness of electrical dry needling (eDN) combined with manual therapy for patients with lateral epicondylitis (tennis elbow). The study included adult

participants diagnosed with chronic lateral elbow tendinopathy who received either eDN plus manual therapy or a control treatment. Results demonstrated that the group receiving electrical dry needling alongside manual therapy showed significantly greater improvements in pain relief, grip strength, and upper limb function compared to controls, both in the short term and at follow-up assessments. The treatment was welltolerated, with minimal adverse effects reported. This combination approach appears to provide a synergistic effect by addressing both neural and musculoskeletal components of lateral epicondylitis, offering a promising non-invasive intervention alternative that enhances patient outcomes when integrated into rehabilitation programs.




One of the key articles from the recent literature is the systematic review and meta-analysis by Tayyab et al. (2025), which examined the effectiveness of dry needling combined with exercise compared to exercise alone in treating tendinopathies. This review included four randomized controlled trials with a total of 255 patients suffering from conditions such as lateral epicondylitis, patellar tendinopathy, and rotator cuff tendinopathy. The pooled results demonstrated that the combination of dry needling and exercise led to a greater reduction in pain than exercise alone, with notable improvements seen in functional scores particularly within the first few weeks of treatment. Although there was substantial heterogeneity across the  included  studies  and some concerns related to blinding and outcome assessment, the overall evidence supports the short- to long-term added benefit of integrating dry needling with exercise-based therapies. The authors emphasize the need for further high-quality trials to define optimal treatment parameters and protocols.
CONCLUSION

Dry needling works by inserting fine needles into affected tendon areas, causing controlled micro-injuries that break up thickened or misaligned collagen. This trigger increased blood flow  and an inflammatory response, stimulating the body’s natural healing processes and encouraging healthier tissue remodelling. Additionally, dry needling reduces nerve sensitivity and activates pain control systems, leading to pain relief and improved movement. Patients often  can  better  participate  in  rehab  as  a  result. The  treatment  is  most  effective  when combined with structured exercise programs that progressively load the tendon to restore strength. Variability in technique and protocols remains a challenge, highlighting the need for standardized approaches and further research on patient response and long-term effects. Overall,  dry  needling  is  a  safe,  valuable complement to exercise-based rehabilitation for tendinopathy.

The reviewed articles reveal several common gaps and limitations that future research should address to strengthen the evidence base on dry needling for tendinopathy. Many studies, including Sharif et al. (2022) and Navarro Santana et al. (2017), lack long term follow up data, limiting insights into sustained treatment effects beyond the short term. Sample sizes in numerous trials remain relatively small, such as in Abate et al. (2018) and Salomon et al. (2024), affecting statistical power and generalizability. Several studies, for example Dunning et al. (2024) and Koppenhaver et al. (2022), exhibit variability or inadequate description of dry needling protocols, including needle type, insertion depth, and session frequency, making replication and standardization challenging. Objective outcome measures like imaging or biomarkers to corroborate clinical improvements are insufficiently integrated across most works (Li & Chen, 2025; Coetzee et al., 2015). Moreover, reporting on safety profiles and
adverse events is incomplete or inconsistent (Steichen et al., 2020; Koppenhaver et al., 2022). Comparative effectiveness among dry needling and alternative treatments such as platelet
rich plasma, corticosteroid injections, or extracorporeal shockwave therapy remains underexplored (Alghamdi et al., 2024). Patient subgroup analyses to identify who benefits most from dry needling are rarely conducted, and mechanistic studies to clarify biological effects are limited (Zhang et al., 2016). Several papers (e.g., Nuhmani et al., 2022) also highlight heterogeneity across study designs and outcome measures, complicating
metanalytic synthesis. Finally, blinding and use of rigorous control groups, including sham or nontreatment arms, are often absent, weakening causal inference. Addressing these gaps through larger, well designed, longer term randomized controlled trials with standardized protocols, objective assessments, comprehensive safety monitoring, and comparative and mechanistic analyses will substantially advance knowledge and clinical application of dry needling in tendinopathy management.
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