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Abstract 
Background: Among other non-invasive procedures, Extracorporeal Shockwave Treatment (ESWT) has been used to 

resolve many musculoskeletal ailments. The authors completed a systematic review to study articles that reported the 

effectiveness of focused shockwave therapy in patients with orthopedic conditions.  Methods: A comprehensive search 

was conducted across reputable databases including Pub Med, The Cochrane Library, Science Direct, PEDro, 

Clinicaltrials.gov, and Google Scholar, ensuring a thorough review of the literature until October 10, 2022. Original 

articles of any design reporting on the use of ESWT in orthopedic patients were meticulously selected. Information 

related to study design, sample size, participants, intervention, and key findings of the study were extracted. The PEDro 

classification scale, a recognized tool, was used to evaluate the quality of the studies, further enhancing the credibility of 

findings. Results: Nineteen research articles (including 1157 participants) were retrieved and included for qualitative 

analysis. The sample size ranged from twenty-one to one hundred fifteen subjects, and the articles were published 

between 2001 and 2022. Out of 19 studies published, five were conducted in China, three in Germany, two in Iran and 

Turkey, and one in the United States, Canada, Italy, Denmark, Spain, Taiwan, and Saudi Arabia. The risk of bias was 

either moderate or low among the included studies. In patients with various orthopedic conditions, considerable moderate 

evidence of ESWT’s effectiveness and success in lowering pain levels, increasing treatment success rates, promoting 

patient-reported functional recovery, and raising performance-based functional outcomes was seen in the results. 

Conclusion: The systematic literature review provided compelling evidence of the successful application of ESWT in 

treating a wide range of musculoskeletal problems. These positive outcomes were achieved without severe complications 

and morbidities, offering a promising outlook for the future of orthopedic treatment. 

Keywords: Extracorporeal shockwave therapy; Orthopedic conditions; Rehabilitation; Focused- extracorporeal shockwave therapy; 

physical therapy. 
 

 

1. Introduction 
Several methods are used to treat patients with orthopedic conditions. In mild to severe cases, a conservative 

method includes splinting, oral corticosteroids, nonsteroidal anti-inflammatory medications, or physical therapy. 

Steroid injections and surgery are additional alternatives for therapy [1].  Multiple studies have shown that surgical 

treatment, local corticosteroid injection, and wrist splinting have positive results. Surgery and steroid injection come 

with the risks of adverse consequences, such as infections or allergic responses[2]. Therefore, there is a need for a 

pragmatic, inexpensive, and complication-free treatment approach. 

Extracorporeal shockwave therapy (ESWT) has extensively been implemented to treat various musculoskeletal 

problems. It is a non-invasive procedure that is highly safe [3]. ESWT have been employed to treat multiple medical 

conditions safely and successfully over the past 20 years.  Numerous musculoskeletal conditions, including avascular 

necrosis of the femoral head, calcific tendinitis of the lateral, shoulder, and medial epicondylitis, chronic 

tendinopathies, Achilles tendinopathy, jumpers knee, calcaneal spur, and plantar fasciitis, have been effectively 

treated with ESWT [1, 4].  

ESWT has gained popularity in the past ten years for treating a variety of soft tissue complications, like humeral 

epicondylitis, calcifying tendinopathy in the rotator cuff, and plantar fasciitis. ESWT was first used to treat renal 

stones. The FDA has approved it for treating plantar fasciitis, which is now used worldwide. The outcomes for 

calcifying tendinopathy in the humeral epicondylitis, rotator cuff, and plantar fasciitis have been contradictory [5], 

[6]. ESWT has received much attention lately. Many ailments can be resolved safely and effectively with no side 

effects [6]. 
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ESWT is based on producing acoustic waves that interact with cells directly through mechano-transduction, 

boosting the metabolic rate and causing tissue remodeling [1], According to Holfeld, et al. [7] it has anti-

inflammatory, proliferative, and analgesic actions. It also affects peripheral nerve reinnervation. According to animal 

studies, shock waves may activate osteoblast cells and encourage the production of new bone. 

Radial Shockwave Therapy (R-SWT) and Focused Shockwave Therapy (F-SWT) are two distinct forms of 

shockwaves. A projectile is propelled, while radial shockwaves are produced by propelling using compressed air 

through a tube until it strikes the applicator that touches the skin. Inside the applicator, focused shockwaves are 

created, focused through a lens, and delivered into the tissue. The therapeutic benefits of F-SWT and R-SWT may 

vary due to differences in technology in the physical mechanism [8]. The highest energy by F-SWT is created deep 

in the body tissues at the focus. In contrast, R-SWT has a more surface-level impact, and its maximum power is 

developed on the skin's surface before getting radially dispersed within the tissue [9]. The present systematic review 

sought to determine the effectiveness of ESWT in reducing pain and enhancing the functional results in patients with 

orthopedic conditions. 

 

2. Methods 
2.1. Search Strategy  

Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) checklist standards were 

followed
 
[10]. A comprehensive literature search was conducted in appropriate peer-reviewed journals published 

between 1998 and the present in six databases (Pub Med, The Cochrane Library, Science Direct, Clinicaltrial.gov, 

Google Scholar, and PEDro). There were no constraints on the country, time, or language of publication during the 

literature search. The study did not include conference proceedings, case reports, protocols, practice guidelines, and 

letters to the editor. Manual searches of cited references for related retrieved articles were performed to identify 

additional publications (snowball referencing). 

The searches used the PICO strategy (P- patient or problems; I- intervention; C- comparison of interventions; O- 

outcome measurement). 

P: Physical therapy patients with orthopedic involvements who require rehabilitation.  

I: Extracorporeal shockwave therapy  

C: No treatment 

O: Reduced rehabilitation times in return to function 

The broad key terms used for database searches were Extracorporeal shockwave therapy OR Mechano-

transduction OR Regeneration OR Physical medicine and rehabilitation OR Physical therapy AND Orthopedic 

conditions, and only research articles were retrieved and reviewed. 

 

2.2. Study Selection 
After deduplication, titles were screened, and potentially relevant articles were identified by analyzing 

associated abstracts. Abstracts and full-text papers of identified studies were independently reviewed. Study 

information was abstracted from full texts of articles included in the study. 

 

2.3. Inclusion and Exclusion Criteria for Considering Studies 
The inclusion criteria included (1) published studies of any design (in addition to retrospective and prospective 

cohort studies or randomized controlled trials (RCTs)) documenting the efficacy or effectiveness of shockwave 

therapy in orthopedic conditions (2) Studies with adequate detail to determine the critical information of the research 

studies (3) Patients enrolled had medically determined musculoskeletal issues, including orthopedic trauma, bone 

fracture, and acute ankle sprain (4) Reliable measurement tools have been used. 

The exclusion criteria were: (1) studies irrelevant to the study, (2) studies not providing sufficient data or 

without results, (3) studies published in languages besides English or before 1998, (4) Commentaries, guidelines, 

editorials, book chapters, letters to editor, reviews, and metanalysis (5) animal studies (6) protocols (7) studies 

investigating intervention for involvements other than orthopedic and athletic injuries of the lower extremity (8) 

Subjects with other somatic pathologies, such as balance dysfunction, cerebral palsy, and cancer. 

Previous systematic reviews/metanalysis reference lists were also screened for relevant studies. 

 

2.4. Data Extraction and Synthesis 
Two independent reviewers extracted data from selected articles. Any discrepancies were resolved through 

discussion. The data was extracted using a standard Excel spreadsheet. Table 1 provides an overview and the 

features of the included studies. Authors, publication year, sample size, age, study design, participants, primary 

endpoint, intervention, and significant study findings were collected for each included study. A metanalysis was not 

performed because of the variability of the interventions, demographics, and outcome measures. 

 

2.5. Assessment of Study Quality 
The PEDro classification scale was used to evaluate the quality of the chosen studies. Two researchers used the 

PEDro classification scale to evaluate the quality of the methodologies of all included studies individually [10]. 

Deliberation and common consent between the two reviewers were used to solve disagreements. 

One of the reliable indicators of the quality of the clinical trial methodologies is the PEDro classification scale 

[10]. For a score ranging from 0 to 10, the ten-item scores of the PEDro classification scale are added up. Based on 



International Journal of Healthcare and Medical Sciences 

 

51 

the PEDro score, each included study's methodological quality was assessed as low (≤3/10), medium (4–6/10), or 

high (≥7/10). 
 

Figure-1. Flow chart showing the process of selecting or rejecting articles for inclusion in the study. 

 
 

3. Results 
3.1. Identification and Description of Included Studies 

There were a total of 4291 citations, with 3243 from PubMed, 345 from The Cochrane Library, 265 from 

Science Direct, 362 from Google Scholar, 148 from PEDro, and 110 from Clinicaltrials.gov, and from these 2,243, 

duplicate studies were removed. A total of 1,888 studies were eliminated after the titles and abstracts of 2,048 

articles were evaluated. The remaining 160 articles fulfilled the full-text review criteria. After applying exclusion 

criteria, 141 full texts were excluded, and the remaining 19 articles were included for final qualitative analysis. 

Figure 1 displays the approach of study selection. There were eight randomized control trials, six retrospective, and 

five prospective studies among the 19 articles. 

 

3.2. Characteristics of the Included Studies 
The key demographic and clinical features of each included study are summarized in Table 1. There were 1157 

patients that participated in the studies. Among them, 667 (58%) were females, and 490 (42%) were males. The 

sample size ranged from twenty-one to one hundred fifteen subjects, and the articles were published between 2001 

and 2022. Out of 19 studies published, five were conducted in China, three in Germany, two in Iran and Turkey, and 

one in the United States, Canada, Italy, Denmark, Spain, Taiwan, and Saudi Arabia. 

 

3.3. Efficacy of Shockwave Therapy in Patients with Orthopedic Conditions 

3.3.1. Chronic Tennis Elbow and Non-Calcific Rotator Cuff Tendinopathies 
Typically, because of repetitive wrist and arm motions, the tendons in the elbow can be overloaded, causing 

tennis elbow (lateral epicondylitis). ESWT may be a successful conservative therapy for unilateral chronic tennis 

elbow, according to Rompe and colleagues [11]. To treat chronic tennis elbow, the authors compared the results of 

ESWT and ESWT combined with manual cervical spine treatment. Patients in Group I received manual treatment 

ten times on the cervical spine and ten times on the cervicothoracic junction, in addition to receiving 1,000 

shockwave impulses at the lateral elbow with an energy flux density of 16mJ/mm2. Those patients who had received 

low-energy shockwave therapy during the previous three years in the same institution were initially included in 

Group II for conservative treatment. Before the trial, neither group showed a statistically significant difference; all 

patients received low ratings (p> 0.05). Even after a full year, there was still no discernible difference between the 

groups, with 56% in Group I and 60% in Group II reporting outstanding or satisfactory results (p>0.05). However, 

each group showed a substantial improvement (p <0.0001) over the pre-study assessment. 
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Razavipour and colleagues [12] conducted a prospective clinical trial to examine the benefits of ESWT in the 

treatment of tennis elbow. They found that for newly diagnosed patients, ESWT can lessen the intensity of pain and 

enhance daily activities. For a week, 40 patients received 2000 extracorporeal shock wave pulses daily. The Visual 

Analog Scale (VAS) was used for the assessment of the pain intensity; in contrast, a brief DASH questionnaire was 

used to assess the capacity to conduct daily activities (Disabilities of the Arm, Shoulder, and Hand). The average 

VAS pain score was observed to have decreased from 7.25±1.54 before therapy to 2.76±2.08 at 60 days after 

treatment ended (P<0.001). 

Li and colleagues [8] evaluated the efficacy of Focused Extracorporeal Shock Wave (F-SWT) with Radial 

Extracorporeal Shock Wave (R-SWT) for treating non-calcific rotator cuff tendinopathies. Forty-six patients with 

non-calcific rotator cuff tendinopathies were divided into two groups, each comprising 23 people at random. Group 

A patients had four F-SWT therapy sessions, whereas group B patients underwent four R-SWT therapy sessions. The 

Constant-Murley Scale (CMS) and numerical rating scale (NRS) evaluated shoulder function and pain level. Within 

24 weeks of the intervention, no discernible differences were there between the two groups concerning NRS pain 

score and CMS score (all p > 0.05). However, after 24 and 48 weeks following treatment, F-SWT significantly 

reduced NRS compared to R-SWT (2.7 ± 1.0 vs. 4.5 ± 1.2 and 1.4 ± 1.0 vs. 3.0 ± 0.8, respectively, with all p values 

< 0.001) [8]. Radiographic findings and CMS tweaks had similar effects. R-SWT and F-SWT are successful when 

treating individuals with non-calcific rotator cuff tendinopathy. At long-term follow-up, F-SWT was demonstrated to 

be noticeably more effective than R-SWT. 

 

3.3.2. Chronic Plantar Fasciitis  
Plantar fasciitis (PF) is a common reason for heel discomfort. ESWT is regarded as the standard therapy among 

several conservative choices. In an open-label randomized controlled clinical research study, Tognolo, et al. [13] 

assessed ESWT's efficacy on myofascial points in participants with PF. Randomly chosen PF patients were 

categorized into two treatment groups: the experimental group (EG), which underwent focused ESWT on myofascial 

sites, and the control group (CG), which underwent focused ESWT using the standard technique on the medial 

calcaneal tubercle. Every patient was provided a three-session program and follow-up visits at one and four months. 

The Italian Foot Functional Index and the Foot (17-IFFI) and Ankle Outcome Score (FAOS) were used as outcome 

measurements. Starting with the third treatment, both groups showed improvements in the FAOS scores and 17-

IFFI, and these improvements were verified at the one-month and four-month follow-ups, along with the score 

values of earlier improvement demonstrated in the EG. For the conservative management of PF, it was shown that 

ESWT on myofascial sites might offer an intriguing option with superior results in terms of recovery time. 

Hammer et al.Hammer, et al. [14]
 
compared the efficacy of ESWT with traditional conservative therapy in 

individuals with chronically painful proximal plantar fasciitis. Forty-seven patients with conservative treatment for at 

least six months without results were randomly assigned to two groups. Three weekly ESWT sessions were the first 

step in Group 1's treatment. Patients in Group 2 (24 individuals) received therapy for an additional 12 weeks. 

Following this time, they received care following Group 1's procedure. After additional non-ESWT treatment for 

three months, there was no discernible change in discomfort or walking time. On the VAS, ESWT pain decreased by 

64% to 88% six months later, and both groups' comfortable walking times increased. 

Compared to a placebo, Kudo, et al. [15] found that ESWT was safe and effective at reducing the discomfort 

caused by persistent plantar fasciitis. One hundred fourteen adult patients with persistent plantar fasciitis who had 

resisted conservative treatments for at least six months were randomly assigned to one of the two groups.  Three 

thousand eight hundred total shock waves constituted the therapy, which delivered 1,300 mJ/mm2 (ED+) of energy 

compared to the placebo in a single session. There was a statistically significant difference between the therapy 

groups in the primary effectiveness endpoint of discomfort in the first few minutes of walking as judged through a 

Visual Analog Scale between baseline and three months. Additionally, there was a statistically consequential 

difference between treatment groups in the number of participants whose Visual Analog Scale score changes at both 

six weeks and three months. Posttreatment met the study's definition of success, as well as in the difference between 

treatment groups in the Roles and Maudsley Score changes from baseline to three months after treatment. The 

outcomes of this study support the use of ESWT as a safe and productive therapy for persistent plantar fasciitis. 

In a large group of people on active military duty, Purcell and colleagues [16] also evaluated the efficacy of 

ESWT for treating persistent plantar fasciitis. It was decided to evaluate 82 individuals with ESWT for chronic PF. 

The entire ESWT was conducted for 2000 shocks at 24 kV. Out of 82 patients 76 (93%) volunteered to participate, 

and 73.6% were serving members of the armed forces. At the most recent follow-up visit, the mean preoperative 

pain score, which was 7.8±2, decreased to 2.5± 2 (p<0.0001). Active-duty patients reported a mean improvement in 

pain of 4.8±3 than 6.8±3 for patients who were not on active duty (p = 0.005). Out of 76 patients, 75 (98%) went 

through 1 ESWT session, and 1 (2%) needed two sessions. Seventy-five (98%) of the patients underwent one ESWT 

session, with one patient (2%) requiring two. Seventy-four percent of patients gave their surgery either a high or 

outstanding rating, and 87% said ESWT worked. Ten patients (18%) could resume running. However, ten patients 

(18%) left the military due to persistent foot discomfort. These findings suggest that ESWT can treat chronic PF 

patients' pain in >85% of cases, with patients not in the military often reporting more significant pain reduction.  

 

3.3.3. Chronic Achilles Tendinopathy  
Chronic Achilles tendinopathy affects the foot often and makes walking and jogging difficult. It is a painful 

condition, and conservative therapy frequently yields disappointing results. Rasmussen and colleagues [18] 

examined the results of adding ESWT or a placebo to conventional treatment for chronic Achilles tendinopathy. 
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Active ESWT or sham ESWT was administered to patients assigned with non-operative chronic Achilles 

tendinopathy therapy for four weeks. Forty-eight patients (28 men) ranging from 19 to 80 years old participated. 

Pain and the American Orthopedic Foot and Ankle Society (AOFAS) scores were evaluated during, before, and after 

the four weeks of treatment. These evaluations were also performed at 4, 8, and 12-week check-ups. Throughout the 

therapy and follow-up phase, both groups made progress. In the intervention group, the mean AOFAS score went 

from 70±6.8 to 88±10, while in the placebo group, it increased from 74±12 to 81±16 (p = 0.05). During the follow-

up period of 8 and 12 weeks, the intervention group had better outcomes (p=0.01 and p=0.04, respectively). ESWT 

seems like a possible adjunctive therapy for chronic Achilles tendinopathy management. 

Yan, et al. [17] assessed ESWT's efficacy in curing chronic Achilles tendinopathy (CAT) with various disease 

courses. Data from 66 individuals having ESWT for CAT were analyzed. These patients were grouped into long-

term (LT group, symptom duration >6 months) and short-term (ST group, symptom duration 3-6 months) groups 

based on the illness courses. Compared to their baseline scores after three months of the initial ESWT, both groups' 

AOFAS and VAS scores showed a substantial improvement (p <0.01). Additionally, the ST group's AOFAS was 

higher than the LT group (85.08 ± 9.83 vs 76.76 ± 9.85, t = 76.76 ± 9.85, p = 0.019), and so was the Likert 

satisfaction rate at post-intervention month three (PIM3); though not reaching, it was close to a considerable level 

(70.6% vs. 47.1%). After ESWT, no statistically significant difference was present in the VAS ratings of the two 

groups (1.96 ± 0.98 vs 2.24 ± 1.29, t = 0:703, p = 0.487). Individuals with chronic Achilles tendinopathy may benefit 

from ESWT's efficient pain relief and restoration of hind foot function; more specifically, it may be more beneficial 

for patients who have recently developed CAT symptoms. 

 

3.3.4. Frozen Shoulder 
Idiopathic and progressive, frozen shoulder is recognized by discomfort, a reduced range of motion, and 

shoulder joint capsule fibrosis. Due to the increased regional blood flow, enzyme release, neovascular changes, 

inflammatory cytokine reduction, and increased flexibility of the tendons and collagen fibers in that area, shockwave 

therapy using low-energy waves and electromagnetic excitation may be effective in treating this condition. ESWT's 

efficacy in treating frozen shoulder was reported by Vahdatpour, et al. [18]. A total of 36 patients were separated 

into two groups. ESWT was administered to the intervention group once per week for four weeks, whereas sham 

shockwave treatment was administered to the control group. The Shoulder Pain and Impairment Index (SPADI) 

questionnaire and a goniometer were used to measure changes in the range of motion and the degree of pain and 

disability throughout the follow-up. The mean SPADI scores for pain and impairment were different between the 

two groups and the flexion, extension, and external rotation of the affected shoulder (P 0.05). The intervention 

group's improvement was more significant, but the two groups' mean internal rotations (P > 0.05) were not different. 

ESWT usage was found to benefit therapy, improve the quality of life in frozen shoulder sufferers, and a speedy 

return to normal activities.  

Numerous short-term trials have shown that ESWT has proven to be a useful calcific tendinitis (CT) treatment, a 

temporary shoulder condition. In research involving 115 patients, Daecke, et al. [19] assessed the long-term 

consequences. Each patient received one (Group A, n=56) or two (Group B, n=59) high-energy shockwave treatment 

sessions. The results after six months revealed substantial variations in radiologic changes across the groups and 

energy-dependency of the degree of success in pain reduction and the Constant-Murley Shoulder Outcome Score 

(CMS). Four years after receiving shockwave treatment, 20% of all patients had undergone shoulder surgery. Out of 

the 115 original patients, the effects of ESWT were assessed without any other therapy within the first six months in 

59% (n=68) of patients. Subjectively, 87% of Group B patients and 78% of Group A patients agreed that the 

shockwave therapy was effective. Before therapy, a mean of 45 was the CMS score; after treatment, it was 88 in 

Group A and 85 in Group B. In each group, 93% of patients had radiologic alterations. This study discovered that the 

therapy proved effective for 70% of patients, and long-term side effects were not presented. 

 

3.3.5. Other Orthopedic Conditions 
Kuo, et al. [20] examined the efficacy of ESWT and its application to the management of atrophic femoral non-

union. Studies using ESWT demonstrated that, with a 9.2-month average union time, 14.6% of the 22 fractures 

achieved bone union (range 6-13 months). ESWT was conducted within 12 months following closed reamed nailing 

surgery, giving a union rate of 100% (8 out of 8 instances), as opposed to 42.9% (6 of 14 cases) when ESWT was 

not conducted after the first operation. Out of the 22 patients in the cohort, eight patients had bone grafting with 

augmentative plating surgery as a follow-up treatment, and all eight patients experienced bony union within five 

months of the intervention. ESWT may be an alternate and successful non-invasive therapy technique for individuals 

having atrophic non-unions of femoral shaft fractures. 

Often, snapping scapula bursitis goes undiagnosed. Acar, et al. [21] evaluated and contrasted the results of 

corticosteroid injection with ESWT's efficacy in scapulothoracic bursitis treatment. Forty-three individuals with 

scapulothoracic bursitis were separated into two groups using randomized controlled trials. ESWT was administered 

three times to Group 1 (n=22). One local injection containing 80 mg of methylprednisolone was given to Group 2 

(n=21). After one, two, and six months, the average VAS scores in Group 1 were 39, 30, 27, and 16, respectively. In 

contrast, the average VAS values in Group 2 were 46, 44, 35, and 36, respectively. The two groups displayed no 

statistically significant difference in the first and second months. With p-values of (0.012) and (0.001), respectively, 

Group 1 showed lower ratings of average VAS than the second group after 3 and 6 months. Concerning the roles and 

Maudsley criteria, the first set of patients had results that were 4% bad, 14% acceptable, 36% good, and 46% 
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excellent. Patients in the second group had outcomes that were 24% poor, 19% acceptable, 33% good, and 24% 

great. ESWT might be highly advised in excruciating scapulothoracic bursitis cases. 

Osteonecrosis of the femoral head (ONFH), also known as ischemic necrosis of the hip, is a clinical disorder 

that worsens with time and causes considerable morbidity and permanent impairment. With varying degrees of 

effectiveness, several therapeutic techniques and surgical and nonsurgical alternatives have been tried. ESWT is a 

valuable therapeutic option for ONFH, especially in cases of early illness. Algarni and Al Moallem [22] evaluated 

ESWT's functional and radiological results in ONFH treatment. Before and after the intervention, clinical results 

using the Visual Analog Scale (VAS) and Harris Hip Score (HHS) and radiographic (using plain radiography and 

MRI) examinations were conducted. Pain and HHS ratings improved compared to pre-intervention scores at an 

average of 8 months following ESWT (p<0.001). The clinical results were overall better in 21 hips (63.3%), 

remained the same in 5 hips (15.15%), and deteriorated in 7 hips (21.2%). Despite not being clinically significant, 

there was a trend toward a shrinkage of the ONFH (p=0.235). Bone marrow edema has significantly resolved, 

according to MRI (p=0.003). Nine lesions (42.9%) showed regression, while one lesion (4.7%) showed 

advancement. There was no change in the remaining 23 lesions (52.4%). For early-stage ONFH, ESWT is a 

productive, non-invasive therapeutic option. 

When patients having knee joint discomfort undergo MRI imaging, a reversible but excruciatingly painful result 

is identified as bone marrow edema (BME). In retrospective research, Kang, et al. [4]
 

examined ESWT's 

effectiveness on painful BME in knee osteoarthritis. One hundred twenty-six patients underwent either alendronate 

treatment (Group B, n=44) or ESWT treatment (Group A, n=82). For at least 12 months, all patients underwent 

clinical and radiological follow-ups. Within three months of therapy, Group A experienced a more significant 

reduction in VAS and Western Ontario and McMaster Universities Arthritis Index (WOMAC) scores than Group B 

(P<0.01). A higher incidence of an apparent decrease and complete BME regression of the afflicted knee in Group A 

compared to Group B at 6-month MRI follow-ups (P<0.01) was observed. ESWT is an efficient, dependable, and 

non-invasive therapy for patients with painful BME in knee osteoarthritis, followed by a quick return to normalcy in 

the MRI appearance. It could decelerate this disease's normal progression. 

Zhang, et al. [23] assessed the effectiveness of the hip's painful bone marrow edema syndrome (BMES) with 

high-energy focused extracorporeal shock wave treatment (HFESWT). After the therapeutic intervention, the VAS 

was decreased at S1-S2 (1 and 3-months post-treatment), and the HHS was dramatically improved in comparison to 

pre-therapy (P<.05). The mean improvements between S0 (pre-therapy) and S1 and S1 and S2 were statistically very 

considerable (P <.0001), and between S2 and S3 (six months) they were less statistically significant (P<.01). There 

was no statistical significance in the mean improvement between the last follow-up at more than one year after the 

final follow-up at six months (S3). According to the MRI results, the diffuse BMES in the femoral head and neck 

entirely vanished. For patients having painful BMES of the hip, HF-ESWT is a safe, reliable, and non-invasive 

therapy that can hasten recovery, decrease the course of the illness and the length of treatment, and enhance patient 

quality of life and hip joint function. 

Lateral hip discomfort is caused by greater trochanteric pain syndrome (GTPS) disorder. Its physiopathology is 

yet unclear, and there is no agreement on the best course of treatment. In patients with GTPS, Ramon, et al. [24] 

evaluated the efficacy of electromagnetic-focused extracorporeal shockwave therapy (F-ESWT). In this multi-center 

clinical experiment, 103 patients with chronic GTPS were randomly divided into two groups: those receiving 

electromagnetic F-ESWT plus a particular exercise regimen and those getting sham F-ESWT as a control. Patients 

were evaluated before therapy and one, two, three, and six months after that. At two months, the mean VAS score 

was 2.0 in the F-ESWT group and 4.7 in the control group, a significant difference between the groups (p 0.001). 

The mean VAS score reduced from 6.3 in both groups at baseline to 2.0 at two months. The F-ESWT group 

significantly outperformed the control group in every secondary outcome at every follow-up time point, except for 

the Lower Extremity Functional Scale (LEFS) one month after treatment (p =0.25). F-ESWT, in addition to a 

particular exercise regimen, is effective and safe for GTPS with a success rate of 86.8% at two months following 

treatment, which was maintained till the end of the follow-up. 

Coccydynia is a condition that significantly impairs function while lowering quality of life. Thirty-four patients 

(29 female, 5 male) who underwent ESWT treatment because of chronic coccydynia between 2017 and 2018 had 

their medical records reviewed by Gönen, et al. [25]. Before the therapy, 9.6 (9–10) was the mean VAS score; after 

the treatment, it was 3.4 (0–2). In 79.4% of patients, the VAS levels dropped to ≤3. In 6% of individuals, the edema 

in the bone marrow subsided. Except for two metrics, every single The Short Form 36 Health Survey (SF-36) 

parameter showed a significant improvement. ESWT effectively reduced pain in this patient population. 

Li et al. [8] examined the effect of ESWT on patients receiving therapy for lower limb spasms and discomfort 

brought on by lumbar degenerative diseases (LDD). Pain scores improved more in the ESWT group in contrast to 

the control group (p< 0.001 and p< 0.001, respectively). Reviewing the patients' lumbar multifidus atrophy (LMA) 

ratings revealed that while all patients had improved overall functional status following therapy, only patients in the 

ESWT group had moderate functional limits before treatment (p< 0.001). Patients with LDD benefit notably from 

the effectiveness of ESWT. Leg cramp relief and an improvement in overall functional status are significantly 

influenced over the long term by using ESWT. 

 

3.4. Quality Assessment of Included Studies 
Two reviewers independently evaluated the included studies. Twelve out of nineteen studies (63.2%) had 

medium methodological quality and thus moderate risk of bias, whereas seven were high-quality studies (36.8%) 

with low risk of bias (Table 3). 
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Table-1. Characteristics of included studies 

Author Year Count

ry 

Sample 

size 

Age Design 

of study 

Diagnosis Primary 

objective 

Randomization Intervention Outcome results 

Rompe 

JD 

2001 Germ

any 

30 

(14 M, 

16 F) 

37-68years Prospecti

ve, 

matched 
single-

blind 

control 
trial 

Chronic 

tennis 

elbow 

The Roles 

and 

Maudsley 
outcome 

scores at 

12 months 

Group I: Low-

energy 

shockwave 
therapy and 

manual therapy 

Group II: Low-
energy 

shockwave 

therapy 

Extracorporeal 

shockwave 

therapy and 
Manual 

therapy of the 

cervical spine 
and 

cervicothoraci

c junction 

 With the result 

being excellent or 

good in 56% of the 
Group I 

participants and in 

60% of the Group 
II participants after 

12 months, there 

was still no 
discernible 

difference. 

Daecke W 2002 Germ
any 

115 
(67 M, 

48 F) 

28-77 years Prospecti
ve study 

Chronic 
calcific 

tendinitis 

of 

shoulder 

To 
examine 

the long-

term 

effects 

and 

complicati
ons 

One (Group A, n 
=56) or two 

(Group B, n= 59) 

sessions of high-

energy 

shockwave 

therapy 

Extracorporeal 
shockwave 

therapy 

Subjectively, 87% 
of Group B patients 

and 78% of Group 

A patients agreed 

that the shockwave 

therapy had been 

effective. 

Hammer 

DS 

2002 Germ

any 

47 

(15 M, 

32 F) 

24-79 years Prospecti

ve study 

Chronicall

y 

proximal 
plantar 

fasciitis 

Compare 

the effect 

of ESWT 
with a 

conservati

ve 
treatment 

Group 1 (25 

heels) with three 

ESWT sessions 
at weekly 

intervals 

Group 2 (24 
heels) 

conservative 

treatment was 
continued for 12 

weeks 

Extracorporeal 

shockwave 

therapy 

On a visual analog 

scale (VAS), 

ESWT discomfort 
decreased by 64% 

to 88% six months 

later, and both 
groups' comfortable 

walking times 

increased. 

Kudo P 2006 Canad

a 

114 

(41 M, 

73 F) 

51.1±10.6 

(A) 

48.8 ± 9.8 

(P) 

Randomi

zed, 

placebo-

controlle
d, 

double-

blind, 
clinical 

study 

Plantar 

Fasciitis 

Safety and 

efficacy 

of ESWT 

to treat 
the pain 

related to 

chronic 
plantar 

fasciitis 

Active treatment 

group (n=58) or 

the Placebo 

control group 
(n=56) 

Extracorporeal 

shockwave 

therapy 

Recalcitrant plantar 

fasciitis can be 

treated with ESWT, 

which is both safe 
and effective. 

Rasmusse

n S 

2008 Denm
ark 

48 
(28M, 

20F) 

19-80 Randomi
zed, 

placebo-

controlle
d, 

double-

blind, 
clinical 

study 

Chronic 
Achilles 

tendinopat

hy 

To 
compare 

the effect 

of adding 
conservati

ve 

treatment 
of chronic 

Achilles 

tendinopat
hy with 

ESWT or 

placebo 

Active ESWT or 
sham ESWT 

Extracorporeal 
shockwave 

therapy 

Throughout the 
therapy and follow-

up phase, both 

groups made 
significant 

progress. 

At 8 and 12 weeks 
of follow-up, the 

intervention group 

showed better 
results (p = 0.01 

and p = 0.04 

respectively). 

Vahdatpo

ur B 

2014 Iran 36 
(11M, 

25F 

56.1 ± 10.6 
(I) 

 60.3 ± 4.8 

© 

Randomi
zed 

clinical 

study 

Frozen 
shoulder 

ESWT’s 
effect in 

treating 

patients 
with 

frozen 

shoulder 

Intervention 
group (n=19) 

Control group 

(n=17) 

Extracorporeal 
shockwave 

therapy 

ESWT appears to 
have beneficial 

benefits on therapy, 

a quicker return to 
normal activities, 

and improvement 

in frozen shoulder 
sufferers' quality of 

life. 

Kuo SJ 2015 Taiwa
n 

22 
(9M, 

13F) 

18-45years Retrospe
ctive 

study 

Atrophic 
non-

unions of 

isthmic 
femoral 

shaft 

fractures 

ESWT’s 
efficacy in 

treating 

atrophic 
non-union 

of femurs. 

 Extracorporeal 
shockwave 

therapy 

ESWT is an 
effective and 

alternative method 

of treatment. 

Acar N 2017 Turke

y 

43 

(19M, 

24F) 

43.2 ± 5.6 

(I) 

41.7 ± 2.3 
(II) 

Randomi

zed 

clinical 
study 

Scapuloth

oracic 

bursitis 

To 

evaluate 

ESWT’s 
effectiven

ess in 

treating 
scapuloth

oracic 

Group I (n=22) 

 

Group II (n=21) 

Extracorporeal 

shockwave 

therapy 

In excruciating 

cases of 

scapulothoracic 
bursitis, ESWT is a 

helpful and reliable 

kind of therapy that 
can be strongly 

recommended. 
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bursitis 

Algarni 

AD 

2018 Saudi 
Arabi

a 

21 
(9M, 

12F) 

21-54 Prospecti
ve study 

Osteonecr
osis of the 

Femoral 

head 
(ONFH) 

The 
functional 

and 

radiologic
al results 

of ESWT 

in treating 
ONFH 

 Extracorporeal 
shockwave 

therapy 

For early-stage 
ONFH, ESWT is a 

suitable 

noninvasive 
therapeutic 

approach that 

enhances clinical 
results and has the 

potential to slow or 

stop the disease's 
radiological 

development 

Razavipo

ur M 

2018 Iran 40 
(12M, 

28F) 

43.80±8.97 Prospecti
ve study 

Tennis 
elbow 

Effects of 
ESWT in 

Tennis 

elbow 

treatment 

 Extracorporeal 
shockwave 

therapy 

ESWT reduce the 
severity of pain and 

improve daily 

activity. 

Kang S 2018 China 126 

(55M, 

71F) 

39-73 Historica

l cohort 

study 

Knee 

osteoarthr

itis 

ESWT’s 

efficiency 

on painful 
BME in 

osteoarthr

itis of the 
knee. 

ESWT treatment 

(Group A, n=82) 

or alendronate 
treatment (Group 

B, n=44) 

Extracorporeal 

shockwave 

therapy 

ESWT is an 

efficient, safe, and 

non-invasive 
therapy for painful 

BME in knee 

osteoarthritis 
patients. 

Purcell 

RL 

2018 USA 76 

(41 M, 
35F) 

18-62 Prospecti

ve study 

Chronic 

plantar 
fasciitis 

(PF) 

Effectiven

ess in 
treating 

chronic 

PF in an 
active-

duty 

populatio
n 

 Extracorporeal 

shockwave 
therapy 

ESWT alleviated 

pain in more than 
85% of individuals 

with chronic PF, 

with patients who 
are not in the 

military often 

reporting greater 
pain alleviation. 

Yan B 2020 China 66 

(31 M, 
35F) 

60:80 ± 

8:74 (LT) 
56:77 ± 

8:68 ST) 

Retrospe

ctive 
study 

Chronic 

Achilles 
Tendinop

athy 

To 

evaluate 
ESWT's 

efficiency 

on chronic 
Achilles 

tendinopat

hy (CAT) 

Long term (LT= 

45) 
Short term 

(ST=21) 

Extracorporeal 

shockwave 
therapy 

ESWT might 

successfully treat 
chronic Achilles 

tendinopathy 

patients' discomfort 
and enhance 

hindfoot function. 

Ramon S 2020 Spain 103 
(29 M, 

74 F) 

57.1 ± 12.9 
(FESWT) 

 55.6 ± 11 

© 

Randomi
zed 

controlle

d clinical 
study 

Greater 
Trochante

ric Pain 

Syndrome 
(GTPS) 

F-
ESWT’s 

effectiven

ess in 
GTPS 

patients. 

FESWT= 53 
Control =50 

Extracorporeal 
shockwave 

therapy 

In addition to a 
particular exercise 

program, F-ESWT 

is safe and effective 
for GTPS 

Gönen 

Aydın C 

2020 Turke
y 

34 
(5M, 

29F) 

16-62 years Retrospe
ctive 

study 

Chronic 
Coccydyn

ia 

Efficiency 
of ESWT 

in treating 

coccydyni
a. 

 Extracorporeal 
shockwave 

therapy 

ESWT provided 
effective pain 

control. 

Zhang L 2020 China 34 

(23 M, 
11F) 

19-56 years Retrospe

ctive 
study 

Bone 

marrow 
edema 

syndrome 

(BMES) 

Evaluate 

the 
efficiency 

of ESWT 

on painful 
BMES of 

the hip 

 Extracorporeal 

shockwave 
therapy 

HF-ESWT is an 

effective and safe 
treatment in painful 

BMES of the hip 

patients. 

Li C 2021 China 46 

(19M, 
25F) 

50.6 ± 5.2 

(F-ESWT) 
 53.4 ± 6.7 

(R-ESWT) 

Randomi

zed 
controlle

d clinical 

study 

Noncalcifi

c rotator 
cuff 

tendinopat

hies 

To 

compare 
the 

effectiven

ess of F-
SWT and 

R-SWT 

for 
noncalcifi

c rotator 

cuff 
tendinopat

hies 

managem
ent 

FESWT= 23 

RESWT =23 

Extracorporeal 

shockwave 
therapy 

When treating 

individuals with 
non-calcific rotator 

cuff tendinopathy, 

R-SWT and F-
SWT are both 

successful. At long-

term follow-up, F-
SWT proven to be 

much better than R-

SWT. 
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Li BZ 2021 China 126 
(51 M, 

75F) 

34-84 years Retrospe
ctive 

study 

Lumbar 
degenerati

ve 

disorders 

(LDD) 

Assess the 
influence 

of ESWT 

in patients 

with LDD 

ESWT= 78 
Control =44 

Extracorporeal 
shockwave 

therapy 

ESWT usage 
significantly 

improves overall 

functional status 

over the long term 

by reducing pain, 

leg cramps, and 
other symptoms. 

Tognolo 

L 

2022 Italy 30 

(9M, 
21F) 

23-82years Open 

label 
randomiz

ed 

clinical 
trial 

Plantar 

fasciitis 
(PF) 

Effectiven

ess of the 
ESWT on 

myofascia

l points in 
cases with 

PF 

Experimental 

treatment Group 
(EG)= 

 

Control Group 
(CG)= 

Extracorporeal 

shockwave 
therapy 

ESWT on 

myofascial points 
can be an effective 

alternative with 

better outcomes 
concerning 

recovery time. 

 

                                            Table-2. Type of wave characteristics, source of stimulation energy, application parameters, and the key findings 

 

 

Shock wave therapy  

Author Year Energy 

generator 

Rate 

(Hz) 

EFD 

(mJ/mm2

) 

No. of 

impulses 

Total 

treatment 

sessions 

Treatment 

success rate 

Pain score reduction Overall 

patient 

improveme

nt 

Rompe JD 2001 Focused 4 0.16 1000 3 40% patients in 
Group I, versus 

50% patients in 

Group II, had an 
excellent or good 

result 

Mean subjective improvement of the 
symptoms was 62% ± 27% in Group I 

and 60% ± 34% in Group II 

The mean 
subjective 

improveme

nt was 75% 
± 23% in 

Group I and 

72% ± 33% 
in Group II 

Daecke W 2002 Focused  0.3 2000 Group A: 

1 
Group B: 

2 

Although Group 

B experienced 
more subjective 

successes than 

Group A, there 
was no statistical 

significance in 

the differences. 

There was a considerable difference in 

the pain relief amount was there for all 
groups (P<0 .001) 

The first 

three 
months had 

the highest 

rate of 
radiologic 

changes 

(67%) 
overall. In 

the next 

three 
months, 

17% of 

patients 
showed 

changes, 

and in the 
following 

3.5 years, 

16% of 
patients 

experienced 

partial or 
total 

resorption. 

Hammer 
DS 

2002 Focused 16-20 0.2 3000 3 On the VAS 
scale, pain 

decreased by 

64% to 88% six 
months following 

ESWT. 

After a six-month follow-up, up to 
80% of the patients reported having 

all their pain completely or almost 

completely relieved. 

Both 
groups 

have 

experienced 
a 

considerabl

e 
improveme

nt in 

comfortable 
walking 

time. 

Kudo P 2006 Focused  0.64 3800 1 There was a 
mean percentage 

improvement of 

49.1% in the 
active treatment 

group than the 

mean 
improvement of 

33.3% in the 

placebo group. 

At three months, the mean pain score 
in the group receiving active therapy 

dropped from 7.5 to 3.9 (p<0.0001). 

The mean pain score dropped from 7.9 
to 5.3 in the placebo group at three 

months (p<0.0001) and a mean 

improvement of 33.3%. 

Only 23% 
(12 of 52) 

of the 

participants 
in the 

Placebo 

group 
matched 

the same 

criterion, 
compared 

to 47% (25 

of 53) of 
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the subjects 
in the 

Active 

group 

(p=0.0099). 

Rasmusse

n S 

2008 Focused 50 0.12-0.51 2000 4 The supplement 

ESWT seems to 
be used to treat 

chronic Achilles 

tendinopathy. 

Although both groups had less pain, 

the statistical significance in their 
difference was nil. 

Following 

treatment, 
AOFAS 

score of the 

intervention 
group grew 

over time 

more than 
the control 

groups did 

(p = 0.05). 

Vahdatpo
ur B 

2014 Focused  0.1-0.3 1200 1 ESWT helps the 
frozen shoulder 

recovery process 
move forward 

more quickly. 

The mean pain and disability scores of 
the two groups before and after the 

ESWT were different. 

Although 
the mean 

internal 
rotation 

was similar 

in both 
groups, the 

improveme

nt was 
more 

satisfying 

in the 
intervention 

group (P 

<0.05). 

Kuo SJ 2015 Focused  0.58 3000  ESWT was 
conducted within 

12 months 

following the 
closed reamed 

nailing surgery, 

and the union 
rate was 100% (8 

out of 8 cases), 

contrary to 
42.9% (6 out of 

14 cases) when 

ESWT was 
conducted after 

the first 
operation. 

 Using 
ESWT, we 

demonstrat

ed that, 
with an 

average 

union time 
of 9.2 

months, 

14.6% of 
the 22 

fractures 

achieved 
bone union 

(range 6e13 
months). 

Acar N 2017 Focused  0.1-0.15 1500 3 Similar outcomes 

in terms of pain 

reduction and 
overall 

satisfaction rate 

were seen in the 
ESWT and 

corticosteroid 

injection groups. 

Group 1 demonstrated lower average 

VAS scores at 3 and 6 months 

compared to the second group, with p-
values of (0.012) and (0.001), 

respectively. 

Maudsley 

criteria and 

roles 
revealed 

that the first 

patient 
group had 

results that 

were 4% 
poor, 14% 

acceptable, 

36% good, 
and 46% 

excellent. 

Patients in 
the second 

group, 

however, 
had 

outcomes 

that were 

24% poor, 

19% 
acceptable, 

33% good, 

and 24% 
great.  

Algarni 

AD 

2018 Focused   1500 1 Clinical 

outcomes were 

overall better in 
21 hips (63.3%), 

remained the 

Pain and HHS ratings improved 

compared to preintervention scores at 

an average of 8 months following 
ESWT (p 0.001). 

The 

ONFH's 

size 
appeared to 

be 
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same in 5 hips 
(15.15%), and 

deteriorated in 7 

hips (21.2%). 

shrinking 
after ESWT 

compared 

to before 

the 

intervention

, although 
there was 

no 

statistical 
significance 

(p=0.23) in 

this 
tendency. 

Razavipou

r M 

2018 Focused   2000 1 After therapy, 

patients' daily 
activities 

improved (P 

<0.001). 

At 60 days after the end of therapy, 

the mean VAS pain score decreased. 

At 60 days 

after the 
therapy, the 

Quick Dash 

score had 
dramaticall

y decreased 

(p<0.001) 

Kang S 2018 Focused 2-3 0.44 3000-4000 2 Painful BME in 

osteoarthritis of 

the knee patients 
responded well 

to the 

noninvasive, 
effective therapy 

ESWT, which 

was followed by 
a quick return to 

normalcy in the 

MRI appearance. 

Within three months of therapy, 

Group A saw a greater reduction in 

VAS and WOMAC scores than did 
Group B (P< .01). 

There was a 

larger 

incidence 
of a clear 

decrease 

and full 
BME 

regression 

of the 
afflicted 

knee in 

Group A 
than in 

Group B at 

6-month 

MRI 

follow-ups 

(P<.01). 

Purcell RL 2018 Focused   2000 1 74% of patients 

thought the 

results of their 
surgeries were 

"good" or 

"excellent," and 
87% said that the 

ESWT was 

effective. 

In contrast to non-active-duty patients, 

active-duty patients reported in 

pain improvement (p =.005). 

Study 

supports 

the 
statistically 

significant 

and clinical 
effectivenes

s of ESWT 

in treating 
chronic PF 

in a 

primarily 
active-duty 

population. 

Yan B 2020 Focused 4 or 8 0.096-

1.37 

2000 3-5 Chronic Achilles 

tendonitis might 
enhance function 

and successfully 

reduce 
discomfort with 

ESWT. 

When compared to their baseline 

scores 3 months after the first ESWT, 
both groups' AOFAS and VAS scores 

show a substantial improvement (p 

<0.01). 

The 

satisfaction 
rating of 

the ST 

group was 
70.6% 

(12/17), 

which is 
greater than 

that of the 
LT group 

(47.1%, 

8/17), three 
months 

after the 

first ESWT 

session. 

Ramon S 2020 Focused 5 0.2 2000  Success rate of 

86.8% at 2 

months after 
treatment 

At 2 months, the mean VAS score in 

the F-ESWT group was 2.0 and 4.7 in 

the control group which is a 
significant difference (p<0.001). The 

mean VAS score reduced from 6.3 to 

2.0 in both groups at baseline at 2 
months. 

No 

complicatio

ns were 
observed 

Gönen 

Aydın C 

2020 Focused  0.2 3000 6-8 ESWT is an 

effective 
treatment with 

In 79.4% of patients, the VAS score 

decreased to ≤3. 

 6% of 

individuals 
saw a 
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low complication 
rates 

decrease in 
bone 

marrow 

edema. All 

SF-36 

metrics 

showed a 
significant 

improveme

nt. 

Zhang L 2020 Focused  0.5 2500-4000 2 It is a valid, 

reliable, safe, 

effective, non-
invasive 

treatment for 

people with 
painful BMES of 

the hip that has a 

low risk of 
complications 

and can hasten 

BMES of the hip 
recovery. 

After therapeutic intervention, the 

VAS was decreased at S1-2 (1- and 3-

months post-treatment) and the HHS 
was dramatically improved in 

comparison to pretherapy (P<0.05) 

The hip 

joint's 

recovery 
from 

BMES is 

sped up by 
HF-ESWT, 

which also 

reduces 
treatment 

duration 

and disease 
progression 

and 

enhances 
patient 

quality of 

life and hip 
joint 

function. 

Li C 2021 Focused-
ESWT 

Radial-

ESWT 

5.1 ± 
0.5 (F-

ESWT

) 

0.09 ± 
0.018 (F-

ESWT) 

3000 (F-
ESWT) 

3000 (R-

ESWT) 

4 (F-
ESWT) 

4 (R-

ESWT) 

At 24 and 48 
weeks, focused 

shockwaves 

proved to be 
noticeably better 

to radial 

shockwaves. 

At 24- and 48-weeks following 
treatment, F-SWT had a lower NRS 

than R-SWT. 

F-SWT is 
advised for 

treating 

non-calcific 
rotator cuff 

tendinopath

ies. 

Li BZ 2021 Focused 8  2000 once every 
two days 

for four 
weeks 

 Improvements in pain and cramp 
frequency and duration were 

statistically significant for the ESWT 
group’s patients. 

ESWT 
group 

patients 
experienced 

a complete 

improveme
nt in their 

overall 

functional 
level 

(p<0.001). 

Tognolo L 2022 Focused 5 0.05-

0.167 

1500   When compared to the usual 

treatment, the myofascial group 
showed better benefits in terms of 

pain relief and recovery time. 

By 

applying 
the 

convention

al 
technique 

to the 

myofascial 
points and 

the medial 

calcaneal 
insertion of 

the plantar 

fascia, 
ESWT was 

proven to 
be a 

successful 

therapy 
option for 

the 

pathology. 

 

 

Author  Year 
Random 

Allocation 

Concealed 

Allocation 

Similarity 

at the 

baseline 

Subject 

blindin

g 

Therapist 

blinding 

Assessor 

blinding 

More than 

85%  

follow-up 

for at 

least one 

key 

outcome 

Intention- 

to-treat 

analysis 

Between-group 

statistical 

comparison for 

at least one key 

outcome 

Point and 

variability 

measures 

for at 

least one 

key 

outcome 

Overall 

Score 

Quality 

of 

studies 

Rompe 

JD 
2001 Y Y Y Y N N Y Y Y Y 8/10 High 
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Daecke 

W 
2002 Y N Y N N N Y Y Y Y 6/10 Medium 

Hammer 

DS 
2002 Y N Y N N N Y Y Y Y 6/10 Medium 

Kudo P 2006 Y Y Y Y Y N Y Y Y Y 9/10 High 

Rasmusse

n S 
2008 Y Y Y Y Y N Y Y Y Y 9/10 High 

Vahdatpo

ur B 
2014 Y Y Y Y N N Y Y Y Y 8/10 High 

Kuo SJ 2015 N N Y N N N Y Y N Y 4/10 Medium 

Acar N 2017 Y Y Y N N N Y Y Y Y 7/10 High 

Algarni 

AD 
2018 N N Y N N N Y Y Y Y 5/10 Medium 

Razavipo

ur M 
2018 N N Y N N N Y Y Y Y 5/10 Medium 

Kang S 2018 Y N Y N N N Y Y Y Y 6/10 Medium 

Purcell 

RL 
2018 N N Y N N N Y Y Y Y 5/10 Medium 

Yan B 2020 Y N Y N N N Y Y Y Y 6/10 Medium 

Ramon S 2020 Y Y Y Y Y Y Y Y Y Y 10/10 High 

Gönen 

Aydın C 
2020 N N Y N N N Y Y Y Y 5/10 Medium 

Zhang L 2020 N N Y N N N Y Y Y Y 5/10 Medium 

Li C 2021 Y Y Y N Y Y Y Y Y Y 9/10 High 

Li BZ 2021 N N Y N N N Y Y Y Y 5/10 Medium 

Tognolo 

L 
2022 Y N Y N N N Y Y Y Y 6/10 Medium 

 

4. Discussion 
Early systematic reviews support the commonly held opinion that ESWT is risk-free, technically simple to 

conduct, and beneficial in some cases. This systematic review used a comprehensive search to choose previous 

clinical studies investigating ESWT's clinical effectiveness in patients with orthopedic conditions. In patients with 

various orthopedic disorders, the results showed considerable moderate proof of the efficacy and safety of general 

ESWT in raising treatment success rates, lowering pain levels, promoting functional recovery reported by patients, 

and boosting the functional outcomes of performances.  

ESWT has been utilized extensively in recent years to treat different musculoskeletal conditions, including 

plantar fasciitis, chronic heel pain, lateral epicondylitis of the elbow, and calcific rotator cuff tendinopathies [1]. The 

therapeutic benefits of ESWT are mediated by various mechanisms, including mechanical stimulation, increased 

expression of several growth factors, and regional blood flow. ESWT has a more protracted therapeutic impact. 

Conflicting findings were found in two systematic reviews. The first prospective controlled trial on the efficiency of 

ESWT for chronic tennis elbow treatment was released in 1996, according to a literature review by Heller and 

Niethard [26].  

Although ESWT is often used, the FDA has only approved it for managing plantar fasciitis. There is still 

controversy around the use of ESWT in treating musculoskeletal issues worldwide. The most frequent cause of a 

stabbing sensation at the enthesis of the fascia in the medial plantar region of the heel (medial calcaneal tuberculum 

region) is plantar fasciitis (PF), a chronic musculoskeletal ailment [14]. Rest, weight loss, NSAIDs, physical therapy 

(ultrasound therapy, low-energy, and high-energy laser therapy), and stretching exercises for calf muscles and the 

plantar fascia are all considered conservative treatments for PF. Local corticosteroid injections are frequently used as 

a backup therapy if symptoms continue. Corticosteroids have been shown to damage the fascial tissue, increasing the 

likelihood of additional degeneration and, ultimately, rupture despite having a positive impact on pain relief [13]. 

Controlled investigations on ESWT's efficacy in chronically sore heel management have shown success rates 

ranging from 48% to 77%. In patients who had previously had ineffective nonsurgical therapy for proximal plantar 

fasciitis, Hammer, et al. [14] found that ESWT considerably reduced discomfort and extended the time that patients 

could walk comfortably. After a six-month follow-up, up to 80% of the patients reported having all their pain 

entirely or almost completely relieved. The findings of the Purcell, et al. [16], studies contribute to the growing body 

of research that shows ESWT's efficiency in treating chronic PF in a mostly active-duty group in both a clinically 

and statistically meaningful way. 

Patients with chronic PF resistant to standard conservative therapies are advised to have ESWT. Compared to 

placebo, previous studies have shown varying efficacy rates for pain reduction, ranging from 55% to 88%, over short 

or medium lengths of time [16]. According to Tognolo, et al. [13], ESWT applied to the myofascial points in 

patients with plantar fasciitis may be a successful therapy. 

ESWT is a helpful treatment for tennis elbow in well-designed randomized controlled trials, according to 

Rompe, et al. [27]. However, in another study by Stasinopoulos and Johnson, who looked at seven clinical studies, 

they found no evidence of this treatment's effectiveness. ESWT's analgesic effects in patients having intractable 

medial or lateral epicondylitis were compared prospectively by Krischek, et al. [28]. Using the Verhaar, et al. [29] 

scoring system, they found that 62% of tennis elbow patients had good or outstanding results after a year, compared 
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to 28% of golfer's elbow patients. Regarding the Roles and Maudsley scores, at 6-month follow-up, 48% of the 

treatment group had good or outstanding results, compared to 6% in the control group; at 12-month follow-up, there 

were 52% against 6% good or excellent cases [5]. Sixty people with chronic tennis elbow had ESWT and surgery, 

and Perlick et al. [30] prospectively compared the results. They reported good or outstanding improvements in the 

Roles and Maudsley scores at a 12-month follow-up in 43% of ESWT patients and 73% of surgery patients. No 

improvement was reported by 10% of surgery patients and 23% of EWST patients. Rompe, et al. [11] also validate 

earlier findings, with 56% and 60% of patients seeing satisfactory or outstanding outcomes at a one-year follow-up. 

Chronic Achilles tendinopathy (CAT) is a prevalent pain condition that affects athletes, middle-aged male 

runners, and the sedentary population [17]. Traditional non-operative treatments include stretching exercises, non-

steroid anti-inflammatory medicines, tailored heel lifts and shoes, relative rest, eccentric calf muscle training, and 

avoiding unpleasant aggravating activities. However, these therapies provide frequently subpar outcomes. Due to the 

potential for tendon weakening, corticosteroid injection at the lesion site has not been advised. ESWT is a 

therapeutically useful addition to traditional tendinopathy therapy. At this time, there is not enough evidence to 

endorse ESWT [31]. According to the therapeutic mechanism, ESWT could, through mechanical stimulation, 

encourage the expression of inflammatory factors, boost tenocyte proliferation, and increase collagen synthesis, all 

of which would help to heal damaged tendinous tissue and enhance the Achilles tendon's functionality. Additionally, 

the shock wave may reduce local substance P levels, destroy unmyelinated nerve fibers, and, as a result, lessen CAT-

related pain [17]. 

According to one meta-analysis, the success rate of ESWT application for long bone fractures depends on the 

kind of non-union, with a 29% success rate for atrophic non-unions and a 76% success rate for hypertrophic non-

unions [32]. In contrast, [20] found that the treatment of atrophic non-unions had an overall union rate of 63.6%. 

Additionally, when ESWT was used within 12 months of the first fracture therapy, the union rate was 100% and fell 

to 42.6% when ESWT was applied more than a year after the initial operation. According to findings from earlier 

research, the effectiveness of the ESWT therapy of the atrophic non-unions can be associated with the promotion of 

neovascularization and the decrease of the inflammatory response of local tissues due to shockwaves [33]. 

Numerous studies have suggested that F-SWT has positive effects. At 24 weeks and 48 weeks, focused 

shockwaves seemed to be noticeably superior to radial shockwaves, according to Li, et al. [8]. Additionally, they 

discovered that F-SWT patients improved more radiologically than R-SWT patients. 

 

5. Conclusion 
ESWT has successfully resolved various musculoskeletal problems without significant side effects or 

complications. How ESWT improves pain and function is still being determined, and this subject requires more 

research. Prospective randomized studies with extended follow-up timeframes are needed to compare ESWT with 

various therapeutic modalities and energy doses. 
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