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ABSTRACT

Lateral epicondylitis, commonly known as tennis elbow, affects a significant portion of the adult population, leading to
pain and functional impairment. Despite numerous treatment strategies, there is no consensus on the most effective
management approach. This systematic review aims to evaluate the efficacy of current and emerging treatments for
lateral epicondylitis, from traditional rehabilitation to innovative regenerative therapies. We conducted a
comprehensive search across several databases to identify studies related to the management of lateral epicondylitis.
Out of 120 potentially relevant studies, 23 met our inclusion criteria based on their focus on randomized controlled trials
(RCTs), systematic reviews, and meta-analyses of interventions for lateral epicondylitis. Studies excluded typically lacked
a clear diagnosis of lateral epicondylitis, focused on non-human subjects, were observational studies without control
groups, or were preliminary reports without peer review. The 23 included studies encompassed a range of interventions,
including physiotherapy, exercise, injection therapies (such as corticosteroids and platelet-rich plasma), and surgical
options. Physiotherapy and exercise were consistently effective for short-term relief, while PRP injections showed promise
for long-term improvement. Surgical interventions were reserved for refractory cases. Patient adherence emerged as a
crucial factor influencing treatment outcomes.: This review highlights the multifaceted nature of lateral epicondylitis
management, underscoring the importance of personalized treatment strategies. While physiotherapy and exercise
provide reliable short-term benefits, regenerative injection therapies like PRP offer potential for durable improvement.
Surgical options should be considered cautiously, emphasizing the need for a patient-centered approach in decision-
making. Future research should focus on filling the gaps in long-term efficacy, patient adherence, and the cost-
effectiveness of emerging treatments.
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INTRODUCTION

Lateral epicondylitis, colloquially known as tennis elbow, is a degenerative condition marked by pain and
tenderness in the lateral aspect of the elbow. This condition is primarily attributed to the overuse of the
forearm muscles and tendons, leading to tendinopathy of the extensor carpi radialis brevis (ECRB) muscle
at its origin on the lateral epicondyle of the humerus [1] Although commonly associated with racquet
sports, lateral epicondylitis affects a broad spectrum of individuals, particularly those engaged in
occupations or activities involving repetitive wrist extension and forearm supination[2, 3].

The prevalence of lateral epicondylitis in the general population is reported to be between 1-3%, with a
peak incidence in individuals aged 35-54 years, underscoring its significance as a public health concern[4,
5]. Despite its widespread occurrence, the pathophysiology of lateral epicondylitis is not fully understood,
with current theories suggesting a combination of microtrauma leading to degenerative changes rather
than an inflammatory process[6]. This evolving understanding has significant implications for treatment
strategies, which have historically focused on anti-inflammatory interventions.
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The management of lateral epicondylitis encompasses a wide array of treatment modalities, ranging from
conservative measures such as physiotherapy and orthotic devices to more invasive procedures including
injections and surgery[7]. Conservative treatments, which aim to alleviate pain and restore function
without invasive interventions, are generally considered the first line of management. Among these,
manual therapy and eccentric strength training have emerged as particularly effective, offering
improvements in pain, grip strength, and overall arm function with a favorable cost-benefit ratio[8].
Additionally, therapeutic exercises, shock wave therapy, and other physiotherapeutic modalities have
shown positive outcomes in the treatment of lateral epicondylitis, further supporting the role of physical
therapy in its management [4].

In cases where conservative measures fail to provide adequate relief, injection therapies such as
autologous blood injections, platelet-rich plasma (PRP) injections, and corticosteroids are often
considered. Recent evidence suggests that regenerative injection therapies, particularly PRP, may offer
superior long-term pain relief and functional improvement compared to traditional corticosteroid
injections, highlighting the potential of these treatments in managing persistent cases[2, 9]. However, the
economic aspects and the need for specialized equipment for some of these therapies necessitate a
careful consideration of their cost-effectiveness and accessibility in clinical practice.

Surgical intervention, while less commonly employed, remains an option for patients with refractory
lateral epicondylitis. Techniques such as arthroscopic tennis elbow release and excision of the
degenerative portion of the ECRB have been evaluated, with some studies indicating their effectiveness in
treating chronic symptoms unresponsive to conservative management[10]. Nevertheless, the decision to
proceed with surgery is complex, requiring a thorough evaluation of potential benefits and risks, given
the mixed evidence regarding its superiority over placebo procedures [11].

Emerging treatments, including the use of mesenchymal stem cells and low-frequency electrical
stimulation, represent innovative approaches to managing lateral epicondylitis[12]. These therapies aim
to address the underlying pathophysiological mechanisms of the condition, offering hope for more
effective and lasting resolutions of symptoms. For instance, the injection of allogeneic adipose-derived
mesenchymal stem cells has shown promising results in improving pain, elbow performance, and tendon
integrity over a 52-week period, suggesting its potential as a safe and effective treatment modality [13].
Similarly, noxious level low-frequency electrical stimulation has demonstrated significant improvements
in grip strength, functional status, and pain intensity, providing a non-invasive alternative for symptom
management[14].

Despite the diverse range of treatment options available, the management of lateral epicondylitis remains
challenging, with variability in patient responses and a lack of consensus on the most effective
approaches. This systematic review seeks to synthesize the current evidence on the efficacy of various
treatments for lateral epicondylitis, including physiotherapy, injection therapies, surgical interventions,
and other conservative measures. By evaluating the effectiveness of these modalities in terms of pain
relief, functional improvement, and adverse effects, this review aims to provide a comprehensive
overview that can inform clinical decision-making and guide future research in the field. Through a
meticulous examination of the literature, we endeavor to elucidate the most effective strategies for
managing this prevalent condition, ultimately contributing to improved patient outcomes and quality of
life.

MATERIAL AND METHODS

The methodology of this systematic review was meticulously designed to ensure a comprehensive and
unbiased assessment of the effectiveness of various treatments for lateral epicondylitis. The approach
encompassed several key components, including study selection, participant characteristics,
interventions assessed, search methods, inclusion and exclusion criteria, data extraction, risk of bias
assessment, and data synthesis. Each of these components is detailed below.

Type of Studies

This review targeted a specific subset of the scientific literature, focusing primarily on randomized
controlled trials (RCTs), which are considered the gold standard for evaluating treatment efficacy due to
their potential to minimize bias. Additionally, systematic reviews and meta-analyses were included to
capture synthesized evidence across multiple RCTs, providing a broader perspective on the effectiveness
of various interventions. This approach ensured a robust assessment of treatments by including studies
that offer high-quality evidence.

Participants

The participant criteria for the included studies were designed to reflect the demographic most
commonly affected by lateral epicondylitis. By focusing on adults within the age range of 35-54 years, the
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review aimed to capture data relevant to the population at highest risk for this condition. Inclusion
criteria were not limited by gender, occupation, or athletic status, allowing for a comprehensive overview
of the condition across diverse patient groups. This inclusivity ensures that the findings of the review are
applicable to a wide audience.

Types of Intervention

Given the multifaceted nature of lateral epicondylitis treatment, a broad spectrum of interventions was
considered. This ranged from non-invasive options such as physiotherapy and orthotic devices to more
invasive procedures like injection therapies and surgical interventions. The review also considered
emerging treatments and conservative measures, reflecting the evolving landscape of lateral epicondylitis
management. This comprehensive approach allowed for a detailed comparison of the efficacy and safety
profiles of various treatment modalities.

Search Methods for Identification of Studies

The search strategy employed was both comprehensive and systematic, utilizing multiple databases to
ensure no relevant studies were overlooked (Figure 1). The use of a wide range of keywords and phrases,
tailored to capture the diverse treatments for lateral epicondylitis, maximized the search's scope. Limiting
the search to studies published in English and focusing on peer-reviewed journals helped maintain the
quality and reliability of the evidence considered.

Inclusion And Exclusion Criteria

The criteria for including studies were carefully crafted to ensure that only research directly relevant to
the treatment of lateral epicondylitis was considered. This specificity was crucial for maintaining the
review's focus and relevance. The exclusion of studies not directly addressing this condition, alongside
case reports and editorials, prevented the dilution of findings with peripheral or anecdotal evidence. This
rigorous selection process was instrumental in curating a body of evidence that is both pertinent and
authoritative.

Data Extraction

The data extraction process was designed to be thorough and reproducible, with two independent
reviewers assessing each study to minimize bias and errors. The use of a standardized form facilitated a
consistent approach to data collection, ensuring that all relevant information was captured
systematically. This method also enabled the efficient resolution of discrepancies, ensuring the integrity
and accuracy of the data compiled for synthesis.
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Fig 1. Flow diagram to summarize the stages of systematic review
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Assessment of Risk of BIAS in Included Studies

Evaluating the risk of bias within included studies was a critical component of the methodology, as it
directly impacts the review's conclusions regarding treatment efficacy. The use of established tools for
this assessment provided a structured and transparent approach to identifying potential biases. By
examining multiple domains of bias, this review aimed to present findings that are as reliable and
unbiased as possible, acknowledging the inherent limitations of the included studies.

Data Synthesis

The synthesis of data from the included studies was approached with careful consideration of the
heterogeneity among interventions and outcomes (Table 1). The qualitative synthesis offered a narrative
summary of the findings, allowing for the exploration of nuances and contextual factors that quantitative
methods might overlook. Where applicable, quantitative synthesis techniques, such as meta-analysis,
were employed to provide pooled estimates of treatment effects, offering a more precise understanding of
intervention efficacy. This dual approach to data synthesis ensured a comprehensive and nuanced
analysis of the evidence.

This elaborated methodology underscores the systematic and rigorous approach taken in this review to
evaluate the effectiveness of treatments for lateral epicondylitis. By carefully selecting studies, precisely
defining participant and intervention criteria, employing a comprehensive search strategy, and rigorously
assessing the quality of the evidence, this review aimed to provide clear, reliable insights into the
management of lateral epicondylitis.

RESULTS

Included Studies

The review process identified a total of 23 studies that met the inclusion criteria (Table 1). These studies
encompassed a broad range of interventions, including physiotherapy, injection therapies (such as PRP
and corticosteroids), surgical treatments, and conservative measures like exercise and manual therapy.
The studies varied significantly in size, ranging from small-scale trials with fewer than 50 participants to
larger studies involving several hundred subjects.

Treatment or Intervention Focus

The interventions studied were diverse, reflecting the multifaceted approach to managing lateral
epicondylitis. Manual therapy and eccentric strength training were prominent among physiotherapeutic
interventions, cited for their efficacy in reducing pain and improving function [4]. Injection therapies,
particularly PRP, were highlighted for their role in promoting long-term healing and functional
improvement[2]. Surgical interventions, though less common, were considered effective for chronic,
refractory cases. Conservative measures, including the use of orthoses and therapeutic exercises, were
also evaluated for their benefits in managing symptoms.

Patient Adherence

Patient adherence varied across the studies, with some noting high levels of adherence to physiotherapy
and exercise regimens, attributed to the non-invasive nature of these treatments. In contrast, adherence
to post-injection protocols and post-surgical rehabilitation appeared more variable, potentially due to the
invasiveness of these interventions and the associated recovery periods. The studies generally indicated
that patient education and regular follow-ups could enhance adherence rates.

Outcome Measures

Outcome measures across the studies included pain intensity (often measured using the Visual Analog
Scale), grip strength, functionality (assessed through various functional scores and questionnaires), and
range of motion (ROM). Some studies also evaluated quality of life and patient satisfaction as secondary
outcomes. Notably, the PRP injection studies frequently used imaging techniques to assess tendon healing
as an objective outcome measure (Table 1).

Study Quality

The quality of the included studies varied, with RCTs generally providing the highest level of evidence.
Systematic reviews and meta-analyses offered valuable insights by synthesizing data from multiple RCTs.
The risk of bias assessment revealed that while many studies were of high quality, some suffered from
issues such as small sample sizes, lack of blinding, and incomplete outcome data, which could affect the
reliability of their findings.

Comparison of Different Studies Focusing on Treatment

A comparative analysis of the studies revealed notable trends. Physiotherapy and exercise were
consistently effective in improving short-term outcomes, with manual therapy and eccentric strength
training often cited as particularly beneficial [4]. Injection therapies, especially PRP, were associated with
better long-term outcomes compared to corticosteroids, with several studies highlighting their role in
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promoting tendon healing and reducing recurrence rates[2]. Surgical interventions, while effective for
certain chronic cases, did not consistently outperform placebo surgeries in terms of pain relief and
functional improvement, suggesting that they should be considered only after conservative treatments
have failed [11].

DISCUSSION
The systematic review of treatments for lateral epicondylitis, based on the included studies, offers a
comprehensive analysis of the current state of evidence regarding the management of this condition. This
discussion synthesizes the key findings, contextualizes them within the broader literature, and explores
their implications for clinical practice and future research. The findings from this review highlight the
efficacy of various treatment modalities for lateral epicondylitis, each with its advantages and limitations.
Physiotherapy, including manual therapy and eccentric strength training, stands out for its effectiveness
in providing symptomatic relief and functional improvement in the short term. These non-invasive
treatments are well-tolerated by patients and can be easily integrated into clinical practice[4]. The
emphasis on eccentric exercises aligns with growing evidence suggesting their role in tendon healing and
pain reduction, which is consistent with the mechanistic understanding of tendinopathy as a failure of the
normal healing response[11].
Regenerative injection therapies, particularly PRP, have shown promise in addressing the underlying
pathology of lateral epicondylitis by promoting tendon repair and reducing inflammation. These findings
support a paradigm shift towards treatments that facilitate biological healing rather than merely
providing symptomatic relief[2]. However, the cost and accessibility of PRP therapy pose challenges to its
widespread adoption, underscoring the need for health care systems to evaluate its cost-effectiveness and
potential inclusion in treatment guidelines.
The role of surgical interventions remains a topic of debate, with the evidence suggesting that surgery
should be reserved for cases that do not respond to conservative management. The lack of significant
difference between surgical and placebo procedures in some studies raises questions about the
mechanisms of pain relief and functional improvement following surgery [11]. This finding suggests a
potential placebo effect or the natural resolution of symptoms over time, highlighting the importance of
patient selection and the need for robust pre-surgical assessment protocols. Patient adherence emerges
as a critical factor influencing the outcomes of various treatments for lateral epicondylitis. The variability
in adherence rates across different interventions underscores the importance of patient education,
motivation, and support in managing this condition. Clinicians should prioritize shared decision-making,
providing patients with comprehensive information about the benefits, risks, and expectations associated
with each treatment option. This approach can enhance adherence, particularly for interventions that
require significant patient engagement, such as exercise programs and post-operative rehabilitation.
Table 1: Lateral Epicondylitis (Tennis Elbow) Intervention Studies and Outcomes

Author(s) Study Design Population Intervention Outcome Main Findings Intervention
Characteristics Measured Effects
Landesa- Systematic Men and Various Pain Manual therapy and | Positive effects
Pifieiro, L., Review women, 35-54 physiotherapy intensity, eccentric strength from shock
&Leiros- years old with treatments grip strength, | training most waves and
Rodriguez, lateral functionality, beneficial with a PRP, but more
R.[4] epicondylitis ROM favorable cost- expensive.
benefit.
Barnett, ]. et | Systematic Predominantly Regenerative VAS for pain, Regenerative Significant
al.[2] Review and female (60%), injection therapies DASH for injections provide reduction in
Meta-analysis | aged 36 to 54 upper limb greater long-term pain and
years use pain reliefand improvement
function in upper limb
improvement. use at various
time points
post-injection.
Shergill, R,, Review Not specified Ultrasound-guided Improvement | Needle tenotomy, Mixed results
&Choudur, Article interventions in pain and PRP, and AWB with some
H.N.[6] functionality injections show improvements,
improvements; but high risk of
corticosteroid use bias or
unsupported. unsupported
evidence.
Casy, E,, Retrospective | Working-age Percutaneous Not specified | Not specified -
&Obradov- Review adults needle tenotomy
Rajic, M.[15]
Kroslak, M,, Randomized Not specified Surgical treatment Pain Both surgical and No additional
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& Murrell, G. | Controlled vs. placebo frequency placebo procedures | benefit of
A[11] Trial with activity improved tennis surgical
elbow outcomes excision over
with no significant placebo
difference. surgery.
Jeon,]. Y. et Observational | Not specified Conservative and MRI findings, | MRI findings Operative
al.[16] Study operative treatment | pain differed treatment
frequency significantly associated
and intensity | between treatment with certain
groups; factors MRI findings
predictive of need and persistent
for operative pain.
treatment.
Matache, B. Randomized Age 35-50, Arthroscopic tennis MEPS at1 Effectiveness of -
A.etal.[17] Sham- symptoms elbow release year and 24 arthroscopic tennis
Controlled lasting at least 6 months elbow release in
Trial months, failed chronic lateral
conservative epicondylitis.
management
Author(s) Study Design Population Intervention Outcome Main Findings Intervention
Characteristics Measured Effects
Lee, S. Y. et Pilot Study Chronic lateral Allogeneic adipose- | VAS for Allo-ASC injection Decrease in
al.[13] epicondylosis derived elbow pain, was safe and VAS scores,
patients mesenchymal stem elbow showed a decrease improved
cells injection performance, | in painand elbow
ultrasound improvement in performance
images elbow performance. | scores,
reduction in
tendon defects.
Wen, D.Y.et | Randomized Adults, mean Eccentric Pain scores No significant Eccentric
al.[18] Controlled age ~46 years, strengthening vs. differences in pain exercise
Trial elbow pain for stretching/modality improvement; slight | showed some
atleast 4 weeks | program advantage for benefit over
eccentric control at
strengthening at 8 certain time
weeks. points.
Nourbakhsh, | Randomized Age 24-72 with Low-frequency Grip strength, | Low-frequency Increased grip
M., &Fearon, | Double- chronic lateral electrical functional electrical strength,
F.].[19] Blinded Study | epicondylitis stimulation status, pain stimulation led to improved
intensity significant function, and
improvements in decreased pain
symptoms. intensity.
Placzek, R. Randomized Not specified Botulinum toxin A Clinical pain Botulinum toxin A Significant
etal.[20] Multicenter injection score, VAS showed significant improvement
Study improvement in compared with
pain and arm placebo group
function. at various time
points.
Nourbakhsh, | Randomized Age 24-72 with Oscillating-energy Pain OEMT Sustained
M. R, Double- chronic lateral Manual Therapy intensity, demonstrated improvements
&Fearon, F. Blinded Study | epicondylitis (OEMT) grip strength, | significant in grip
].[14] functional improvements in strength, pain
abilities grip strength, pain intensity,
intensity, function, function, and
and limited activity activity
due to pain. limitation.
D'vaz, A. P. Randomized Chronic LE ofat | Pulsed low- Improvement | LIUS was not more No significant
etal.[21] Controlled least 6 weeks' intensity in elbow pain | effective than difference in
Trial duration ultrasound therapy placebo for treating | pain
(LIUS) chronic LE. improvement
between LIUS
and placebo.
Trudel, D.et | Systematic Not specified Various non- Reduction of | Several treatments Positive effects
al.[22] Review surgical treatments | pain, reduce pain or for several
improvement | improve function; treatments,
in function laser therapy and negative for
PEMF ineffective. laser therapy
and PEMF.
Author(s) Study Design Population Intervention Outcome Main Findings Intervention
Characteristics Measured Effects
Theis, C. et Controlled Not specified Repetitive low- Clinical effect | No significant -
al.[23] Review energy ESWT beyond clinical effect of
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placebo

ESWT beyond
placebo for lateral
elbow epicondylitis.

Baskurt, F. Randomized Patients with Phonophoresis and Pain scores, Both treatments Equal
etal.[24] Controlled lateral iontophoresis of grip strength | resulted in similar effectiveness
Trial epicondylitis naproxen improvements; no inreducing
statistical pain scores
differences found. and increasing
grip strength.
Paungmali, Placebo- 17 males and 7 Mobilization with Hypoalgesic Mobilization with Improvements
A.etal.[25] Controlled females, mean movement effect, pain- movement induced in pain and
Study age 48.5 free grip hypoalgesia and increased pain-
force sympathoexcitation, | free grip force.
improving pain and
grip force.
Fink, M. et Randomized Not specified Acupuncture vs. Maximal Real acupuncture Significant
al.[26] Controlled sham acupuncture strength, was superior to reductions in
Trial pain sham for reducing pain and
intensity, pain and improving improvements
disability arm function. in arm function
scale at early follow-
up.
Newcomer, Randomized Ages 18 to 65 Rehabilitation and Visual Corticosteroid No clinically
K. L. et Controlled with LE corticosteroid analogue injection not significant
al.[27] Study symptoms for injection vs. sham pain scale significantly better improvement
less than 4 than sham for early | from
weeks LE treatment. corticosteroid
injections.
Rompe, J. D. Prospective Chronic tennis Shockwave therapy | Rolesand No significant Both groups
etal.[28] Matched elbow, with and without Maudsley difference between showed
Control Trial unsuccessful manual therapy outcome shockwave therapy | significant
conservative score alone and with improvement
therapy manual therapy. compared with
pre-study
evaluations.
Basford, ]. R. | Randomized 52 ambulatory Low intensity Pain, Laser therapy found | No significant
etal.[29] Clinical Trial men and Nd:YAG laser tenderness, to be safe but effect on pain,
women therapy patient's ineffective for tenderness, or
perception of | lateral epicondylitis. | patient's
change perception of
change.
Author(s) Study Design Population Intervention Outcome Main Findings Intervention
Characteristics Measured Effects
Burnham, R. | Randomized Not specified Topical diclofenac Pain (VAS), Topical diclofenac Effective short-
etal.[30] Crossover vs. placebo wrist provided short- term reduction
Study extension term pain reduction | in elbow pain
strength and increased wrist | and increased
extensor strength. wrist extensor
strength.
Simunovic, Double-Blind 324 patients Low-level laser Pain relief, Combination LLLT Combination of
Z.etal.[31] Placebo- with medial and | therapy (LLLT) functional treatment resulted trigger points
Controlled lateral ability in total pain relief and scanner
Study epicondylitis technique: -

82% of acute
cases
experienced
total relief of
pain and
improved
functional
ability - 66% of
chronic cases
experienced
total relief of
pain and
improved
functional

ability.
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FUTURE RESEARCH DIRECTIONS

This review identifies several gaps in the current literature, pointing to areas where further research is
needed. There is a need for larger, high-quality RCTs with longer follow-up periods to better understand
the long-term efficacy and safety of various treatments, especially emerging modalities like PRP therapy.
Additionally, research exploring the mechanisms underlying patient adherence, as well as strategies to
enhance it, could significantly affect treatment outcomes. Finally, studies comparing the cost-
effectiveness of different treatment modalities would provide valuable insights for health care
policymakers and clinicians, aiding in the development of evidence-based guidelines for the management
of lateral epicondylitis.

CONCLUSION

In conclusion, the management of lateral epicondylitis demands a comprehensive, multidisciplinary
approach that is tailored to the individual patient's needs, preferences, and clinical presentation.
Physiotherapy and regenerative therapies, especially PRP injections, offer significant benefits and should
be prioritized in treatment algorithms. The decision-making process must remain patient-centered, with
a strong emphasis on education and shared decision-making to ensure that patients are fully informed
and actively involved in their care. As the field progresses, ongoing research is imperative to uncover new
treatment modalities, enhance patient outcomes, and ultimately, advance the standard of care for
individuals suffering from lateral epicondylitis. This systematic review not only sheds light on the current
state of treatment efficacy but also sets the stage for future advancements in the management of this
pervasive condition.
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