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ABSTRACT: 

Extracorporeal Shockwave Therapy (ESWT) has gained prominence as a non-invasive treatment option for various 

musculoskeletal disorders. This review examines the efficacy, underlying mechanisms, and clinical applications of 

ESWT, synthesizing current evidence from clinical studies, systematic reviews, and mechanistic research. The clinical 

efficacy of ESWT for common musculoskeletal conditions such as plantar fasciitis, tendinitis, and shoulder 

impingement syndrome. It synthesizes findings from randomized controlled trials and meta-analyses to compare 

ESWT with other treatment modalities, including physical therapy, corticosteroid injections, and surgical 

interventions. Evidence indicates that ESWT can significantly reduce pain and improve functional outcomes in many 

cases, although results can vary depending on the condition and treatment protocol. Mechanistic insights into ESWT 

are explored to understand how it exerts its therapeutic effects. The review highlights how ESWT influences cellular 

and molecular processes, including pain modulation, collagen synthesis, and angiogenesis. By promoting these 

biological responses, ESWT enhances tissue repair and alleviates symptoms associated with musculoskeletal injuries 

and chronic conditions. Clinical applications of ESWT are discussed, focusing on treatment protocols and parameters 

such as energy flux density, frequency, and duration of sessions. The review provides practical guidance on 

optimizing treatment regimens based on the specific musculoskeletal disorder being treated. It also addresses patient 

selection criteria and potential contraindications to ensure safe and effective use of ESWT. Safety considerations are 

reviewed, including common side effects and rare complications. The overall safety profile of ESWT is evaluated, 

with a discussion on the long-term implications of treatment. The existing research gaps and suggests directions for 

future research, including advancements in ESWT technology and the need for further studies to refine treatment 

protocols and enhance therapeutic outcomes. This comprehensive overview aims to inform clinicians and researchers 

about the current state of ESWT, offering insights into its effectiveness, mechanisms, and practical applications in 

managing musculoskeletal disorders. 
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INTRODUCTION: 
Extracorporeal Shockwave Therapy (ESWT) has 

increasingly emerged as a non-invasive treatment 

modality for a variety of musculoskeletal disorders. Its 

application has expanded from its initial use in urology 

to a wide range of orthopedic and rehabilitation 

settings. The therapy utilizes acoustic waves to 

stimulate healing processes within the body, presenting 

a promising alternative or adjunct to conventional 

treatments. This introduction provides a 

comprehensive overview of ESWT, examining its 

historical development, mechanisms of action, clinical 

efficacy, and current applications in musculoskeletal 

medicine.
 [1]

   

Radiology plays a crucial role in enhancing the 

effectiveness and safety of Extracorporeal Shockwave 

Therapy (ESWT) for musculoskeletal disorders. 

Through various imaging techniques, radiology aids in 

the precise diagnosis, treatment planning, monitoring, 

and evaluation of ESWT outcomes.
[2]

 

The most prevalent joint lesion, knee osteoarthritis 

(KOA), is also the main source of long-term bone and 
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muscle discomfort, as well as impairment. Clinical 

manifestations include increasing stiffness, oedema, 

and discomfort in the knee joint. Severe cases may 

eventually lead to joint deformities and the inability to 

perform daily activities normally. The morbidity of 

KOA is rising globally as a result of the world's social 

population ageing more quickly
 
  KOA is treated by 

intra-articular injections, physiotherapy, exercise 

therapy, and oral medicine. Radial extracorporeal 

shock wave therapy (rESWT) is one of these therapies 

that has recently gained more interest. 
[3] 

 

One common shoulder ailment is frozen shoulder, 

commonly known as adhesive capsulitis of the 

shoulder. Patients with this illness frequently report 

excruciating limitations to their active and passive 

ranges of motion as well as a progressive loss of 

shoulder motion.
[3]

 Although the exact cause of this 

illness is unknown, a number of risk factors have been 

linked to it, such as female gender, diabetes, thyroid 

conditions, trauma, stroke, myocardial infarction, or a 

history of autoimmune illnesses.
[4]

  The glenohumeral 

joint pathology known as adhesive capsulitis results in 

joint pain and immobility. While the efficacy of 

conservative treatment is still being investigated, 

ESWT is a useful supplementary therapy. 
[5] 

 

10% of adults suffer from plantar fasciitis (PF), one of 

the most prevalent foot conditions. It involves 

biomechanical anomalies or excessive weight bearing 

(being fat or overusing the foot when bearing weight) 

that causes tension stresses on the plantar fascia, which 

results in degenerative and inflammatory alterations in 

the plantar fascia. 
[6]

 At the site where plantar fascia 

(Pf) attaches to the calcaneus, there is recurring micro-

trauma that causes the plantar fascia to stretch and tear, 

resulting in an inflammatory disease. Most individuals 

with PF have unilateral Pf involvement, while about 

30% of PF patients have bilateral involvement. About 

85% of cases have an unknown aetiology. 
[7] 

Physical 

examination results and medical history are the main 

factors used to diagnose PF. For the diagnosis of PF, 

magnetic resonance imaging, ultrasonography, and 

plain radiography may be useful. Numerous other risk 

factors for plantar fasciitis have also been documented, 

such as a greater body mass index (BMI > 25), 

anatomical conditions such limb discrepancies, heel 

curvatures, prolonged standing, and decreased 

ankle dorsiflexion. Plantar fasciitis may benefit from 

the novel treatment technique known as extracorporeal 

shockwave therapy (ESWT). This treatment is 

recommended for individuals who do not respond to 

other therapies and is linked to regulating the injuries 

through an increase in growth factor.
[8] 

The hand condition known as trigger finger (TF), also 

called stenosing tenovaginitis or tenosynovitis, is 

caused by hypertrophy at the tendon's pulley 

intersection. This causes the tendon to constrict, which 

stops it from gliding through the ligament's pulley and 

results in pain, functional limitation, and a sudden 

release or locking of a finger during flexion or 

extension. Nodules can form as a result of pinching a 

tendon, and patients usually experience a popping or 

locking feeling as the nodule catches at 

the constriction.
[9]

 The main method of diagnosing 

trigger finger is clinical, and it is linked to risk factors 

like feminine gender and ageing. The older population 

is frequently affected by it, particularly because 

diabetic mellitus (DM) is more common in this age 

range. The dominant hand's thumb and ring finger are 

frequently impacted. Acute trigger finger patients 

frequently have discomfort, edoema, and restricted 

range of motion in addition to the traditional 

presentation, which comprises finger popping and 

locking. It may be due to diseases like muco-

polysaccharidoses, rheumatoid arthritis, or type 2 

diabetes, or it may be idiopathic. According to certain 

research, trigger finger and hand overuse or repetitive 

hand damage are related. 
[10] 

Historical Background and Technological Evolution 

The origins of ESWT date back to the 1980s when it 

was first developed as a treatment for kidney stones. 

Its success in lithotripsy—the breaking of stones using 

shockwaves—paved the way for its exploration in 

other medical fields. As research progressed, clinicians 

observed that shockwaves could also influence soft 

tissue healing. This led to the adaptation of ESWT for 

treating musculoskeletal conditions, where it was 

hypothesized that the therapy could enhance tissue 

repair and alleviate pain.
[11] 

ESWT devices have evolved significantly since their 

inception. Early models focused on focused 

shockwaves, which deliver concentrated energy to a 

specific target area. More recent advancements include 

radial shockwave devices, which emit a broader, less 

focused wave, allowing for more versatile applications. 

The technological development of these devices has 

enhanced the precision, safety, and efficacy of ESWT, 

leading to its broader adoption in clinical practice.
[12] 

 

Mechanisms of Action: 

Extracorporeal Shockwave Therapy (ESWT) operates 

through complex biological processes that stimulate 

tissue repair and pain relief. Understanding these 

mechanisms is crucial for optimizing treatment 

protocols and improving therapeutic outcomes. 
[14] 

 

Biological Effects of Shockwaves: 

Collagen Production and Remodeling: ESWT 

induces a controlled mechanical stress on tissues, 

leading to micro-trauma and activation of the body’s 

repair mechanisms. This mechanical stimulation 

enhances the synthesis and organization of collagen 

fibers, which are vital for tendon and ligament repair. 

Studies have demonstrated that ESWT increases the 

expression of collagen types I and III, contributing to 

improved tissue strength and function. 
[15] 
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Pain Modulation and Endogenous Pain 

Control: The pain-relieving effects of ESWT are 

partly attributed to its impact on pain pathways. 

Shockwaves can modulate the release of pain-

mediating substances, such as prostaglandins and 

cytokines, and influence neural mechanisms involved 

in pain perception. Additionally, ESWT may activate 

endogenous pain control systems, including the release 

of endorphins and activation of descending inhibitory 

pathways. 

 

Microcirculation and Angiogenesis: ESWT 

enhances local blood flow and promotes angiogenesis, 

which are crucial for tissue healing. The mechanical 

stimulation increases the expression of angiogenic 

factors like vascular endothelial growth factor (VEGF) 

and fibroblast growth factor (FGF), leading to the 

formation of new blood vessels. This improved 

microcirculation enhances the delivery of oxygen and 

nutrients to the damaged tissue, facilitating repair and 

regeneration. 
[16]

 

 

Cellular and Molecular Responses: 

Impact on Fibroblasts and Tenocytes: 

Shockwave therapy affects fibroblasts and tenocytes, 

which are key cells involved in tissue repair. ESWT 

stimulates these cells to proliferate and produce 

extracellular matrix components, including collagen 

and glycosaminoglycans. This cellular response is 

essential for the remodeling of damaged tissues and 

restoration of function. 

 

Influence on Growth Factors and Cytokines: 

ESWT modulates the release of growth factors and 

cytokines that play a role in tissue repair. Increased 

levels of growth factors such as transforming growth 

factor-beta (TGF-β) and platelet-derived growth factor 

(PDGF) have been observed following ESWT, 

supporting the healing process. Additionally, ESWT 

reduces the levels of pro-inflammatory cytokines, 

thereby decreasing inflammation and promoting tissue 

recovery. 
[17] 

 

Theoretical Models of Shockwave Interaction 

with Tissues: 

The theoretical models of ESWT interaction with 

tissues involve the transmission of acoustic waves 

through the skin and underlying tissues. The 

shockwaves create high-pressure waves that result in 

cavitation, or the formation of microbubbles, which 

subsequently collapse and produce localized shock 

forces. These forces generate microtrauma and 

stimulate the tissue repair process. Understanding 

these models helps in optimizing ESWT parameters 

and improving clinical outcomes.
[18] 

 

 

 

Clinical Efficacy: 

The clinical efficacy of ESWT has been extensively 

studied across various musculoskeletal disorders. This 

section reviews the current evidence regarding its 

effectiveness in treating common conditions, compares 

it with other therapeutic options, and addresses 

variability in outcomes. 

 

Evaluation of ESWT for Common 

Musculoskeletal Conditions: 

Plantar Fasciitis: ESWT has been shown to be 

effective in reducing pain and improving function in 

patients with plantar fasciitis. Several randomized 

controlled trials (RCTs) and meta-analyses indicate 

significant improvements in pain levels and functional 

status following ESWT. The therapy is thought to 

promote collagen remodeling and reduce inflammation 

in the plantar fascia.
[19] 

 

Tendinitis: For conditions such as Achilles tendinitis 

and lateral epicondylitis (tennis elbow), ESWT has 

demonstrated positive outcomes. Clinical studies 

report reductions in pain and improvements in 

functional scores. The efficacy of ESWT in tendinitis 

is attributed to its effects on collagen production and 

microcirculation, which aid in the healing of 

tendinopathic tissues.
[20] 

 

Shoulder Impingement Syndrome: ESWT has 

also been evaluated for shoulder impingement 

syndrome, with studies indicating beneficial effects in 

terms of pain relief and functional improvement. The 

therapy may enhance local blood flow and reduce 

inflammation in the shoulder joint, contributing to 

symptom relief and improved range of motion.
[21] 

 

Comparative Effectiveness: 

ESWT vs. Physical Therapy: Comparative studies 

suggest that ESWT can be as effective as or more 

effective than traditional physical therapy in certain 

conditions. While physical therapy focuses on exercise 

and manual techniques, ESWT provides a direct 

mechanical stimulus to the affected area. The choice 

between ESWT and physical therapy often depends on 

the specific condition and patient preferences.
[22] 

 

ESWT vs. Corticosteroid Injections: ESWT is 

generally considered a safer alternative to 

corticosteroid injections, which carry risks of side 

effects such as joint damage and systemic effects. 

Clinical trials have shown that ESWT can provide 

comparable pain relief and functional improvement 

without the potential adverse effects associated with 

corticosteroids.
[23] 

 

ESWT vs. Surgical Interventions: In some cases, 

ESWT has been used as a non-surgical option before 

considering invasive procedures. While ESWT may 
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not always replace the need for surgery, it can be an 

effective conservative treatment that reduces the need 

for more invasive interventions.
[24] 

 

Variability in Outcomes: 

Factors Influencing Efficacy: The effectiveness of 

ESWT can vary based on several factors, including the 

specific musculoskeletal condition, the ESWT 

parameters used, and individual patient characteristics. 

Factors such as the duration of symptoms, severity of 

the condition, and adherence to treatment protocols can 

influence outcomes.
[25] 

 

Patient-Specific Considerations: Individual 

response to ESWT can vary, and not all patients may 

experience significant benefits. Patient factors such as 

age, overall health, and comorbidities can affect 

treatment outcomes. Tailoring treatment protocols to 

individual needs and conditions is essential for 

maximizing efficacy.
[26] 

 

Current Clinical Applications: 

ESWT is currently employed in various clinical 

settings for the management of musculoskeletal 

disorders. This section outlines its applications in 

orthopedic practice, sports medicine, and bone 

conditions.
[27] 

 

Applications in Orthopedic Practice: 

Tendon and Ligament Injuries: ESWT is widely 

used in orthopedic practice to treat tendon and 

ligament injuries, including rotator cuff tendinopathy, 

Achilles tendinitis, and medial collateral ligament 

injuries. The therapy helps alleviate pain, promote 

healing, and improve functional outcomes in these 

conditions.
[28] 

 

Soft Tissue Disorders: In addition to tendon and 

ligament injuries, ESWT is applied to other soft tissue 

disorders such as bursitis and myofascial pain 

syndrome. By reducing inflammation and enhancing 

tissue repair, ESWT provides relief from chronic pain 

and discomfort associated with these conditions.
[29] 

 

Sports Medicine Applications 

Rehabilitation of Athletic Injuries: ESWT is 

commonly used in sports medicine for the 

rehabilitation of athletic injuries. The therapy aids in 

the recovery of injuries such as muscle strains, tendon 

injuries, and joint sprains. By accelerating the healing 

process and reducing pain, ESWT helps athletes return 

to their activities more quickly.
[30] 

 

Enhancement of Recovery: ESWT is also utilized 

to enhance recovery following sports-related injuries. 

The therapy’s ability to improve tissue repair and 

reduce inflammation supports a faster and more 

effective recovery process.
[31] 

 

Use in Bone Conditions: 

Delayed Fracture Healing: ESWT has shown 

promise in treating delayed fracture healing and non-

union fractures. The therapy stimulates bone repair by 

enhancing cellular activity and promoting 

angiogenesis, which are critical for fracture healing.
[32] 

 

Non-Union Fractures: For non-union fractures that 

fail to heal with conventional treatments, ESWT 

provides an alternative option. The therapy can 

improve the chances of successful bone union by 

promoting cellular and vascular responses in the 

affected area.
[33] 

 

Safety and Adverse Effects: 

The safety profile of ESWT is an important 

consideration for its clinical use. This section reviews 

common side effects, rare complications, and 

contraindications associated with ESWT.
[34] 

 

Common Side Effects: 

Pain and Discomfort: Transient pain and 

discomfort at the treatment site are common side 

effects of ESWT. These effects are usually mild and 

temporary, often resolving within a few hours to days 

after treatment.
[35] 

 

Erythema and Swelling: Mild erythema (redness) 

and swelling at the treatment site may occur following 

ESWT. These effects are generally short-lived and 

resolve without intervention.
[36] 

 

Rare Complications: 

Potential Severe Adverse Effects: Severe adverse 

effects are rare but can include skin bruising, 

blistering, or more serious complications such as nerve 

injury. Proper application of ESWT and adherence to 

treatment guidelines help minimize the risk of severe 

complications. 

 

Risk Mitigation Strategies: To mitigate risks, it is 

important to follow established protocols, conduct 

thorough patient assessments, and use appropriate 

ESWT devices. Ensuring that ESWT is performed by 

trained professionals reduces the likelihood of adverse 

effects.
[37] 

 

Contraindications: 

Contraindicated Conditions: ESWT is 

contraindicated in certain conditions, including 

pregnancy, malignancy, and active infections. 

Additionally, caution is advised in patients with 

bleeding disorders or those who have recently 

undergone surgery in the treatment area.
[38] 

 

Precautionary Measures: When ESWT is used in 

patients with contraindications or comorbidities, 
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precautionary measures should be taken to ensure 

safety. This includes careful screening and monitoring 

throughout the treatment process.
[39] 

 

Future Directions and Research: 
The field of Extracorporeal Shockwave Therapy 

(ESWT) is dynamic and continuously advancing, with 

ongoing research aimed at refining its efficacy, 

exploring new applications, and addressing existing 

limitations. This section discusses key areas of future 

research and potential directions that could shape the 

future of ESWT in the management of musculoskeletal 

disorders.
[40] 

 

CONCLUSION: 

Extracorporeal Shockwave Therapy (ESWT) has 

become a notable non-invasive treatment option for 

managing various musculoskeletal disorders, 

demonstrating substantial effectiveness in alleviating 

pain and enhancing functional outcomes. The therapy 

operates through a complex interplay of biological 

mechanisms, including the stimulation of collagen 

production, modulation of pain pathways, and 

improvement of microcirculation. These mechanisms 

collectively contribute to its ability to promote tissue 

repair and reduce discomfort in conditions such as 

plantar fasciitis, tendinitis, and shoulder impingement 

syndrome. The growing body of evidence from clinical 

studies and trials supports ESWT’s efficacy, showing 

that it can rival or even surpass other conservative 

treatments, such as physical therapy and corticosteroid 

injections, in certain scenarios. The versatility of 

ESWT allows its application in various clinical 

settings, including orthopedic practices and sports 

medicine, addressing both soft tissue injuries and bone 

conditions like delayed fracture healing and non-union 

fractures. Despite its generally positive safety profile, 

with common side effects being mild and transient, the 

therapy is not without risks. Rare complications can 

occur, emphasizing the importance of adhering to 

established protocols and contraindications to ensure 

patient safety. Ongoing research is critical to address 

several areas that could enhance the application and 

outcomes of ESWT. Future studies should focus on 

optimizing treatment parameters, such as energy flux 

density and frequency, to determine the most effective 

protocols for different musculoskeletal conditions. 

Personalization of treatment plans based on individual 

patient characteristics and specific conditions could 

further improve efficacy and reduce variability in 

outcomes. Additionally, exploring the synergistic 

effects of combining ESWT with other therapeutic 

modalities, such as physical therapy or 

pharmacological treatments, may offer more 

comprehensive management options and enhance 

overall treatment success. Technological 

advancements in ESWT devices and delivery methods 

hold promise for improving treatment precision and 

patient comfort. Innovations such as advanced 

shockwave generators and imaging-guided techniques 

could revolutionize the way ESWT is administered, 

making it more effective and adaptable to diverse 

clinical needs. Addressing existing research gaps, 

including long-term effects and the impact of ESWT 

on various patient populations, will provide a more 

comprehensive understanding of its benefits and 

limitations. The field of ESWT is dynamic and 

continually evolving, with the potential to significantly 

impact musculoskeletal medicine. As new evidence 

emerges and technology advances, ESWT is expected 

to play an increasingly integral role in the management 

of musculoskeletal disorders. By staying informed 

about the latest research and developments, clinicians 

can optimize ESWT protocols, personalize treatments, 

and offer improved care to patients. In summary, 

ESWT represents a valuable and evolving treatment 

modality that, with ongoing research and technological 

advancements, holds the potential to further enhance 

patient outcomes and redefine the management of 

musculoskeletal conditions. 
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