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DESCRIPTION: 

Extracorporeal shock wave therapy (ESWT) is a noninvasive method used to treat pain with shock or 

sound waves directed from outside the body onto the area to be treated, (eg, the heel in the case of 

plantar fasciitis). Shock waves are generated at high- or low-energy intensity, and treatment protocols 

can include more than 1 treatment. ESWT has been investigated for use in a variety of musculoskeletal 

conditions. 

Summary and Analysis of Evidence:  Gollwitzer et al (2015) reported on results of a sham-controlled 

randomized trial, with patients and outcome assessments blinded, evaluating ESWT for plantar fasciitis 

present for at least 6 months and refractory to at least 2 nonpharmacologic and 2 pharmacologic 

treatments. A total of 250 subjects were enrolled (126 in the ESWT group, 124 in the placebo group). 

The trial's primary outcome was an overall reduction of heel pain, measured by percentage change of 

the VAS composite score at 12 weeks. Median decrease for the ESWT group was -69.2% and -34.5% for 

the placebo group (effect size, 0.603; p=.003). Secondary outcomes included success rates defined as 

decreases in heel pain of at least 60% from baseline. Secondary outcomes generally favored the ESWT 

group. Most patients reported satisfaction with the procedure. Strengths of this trial included an 

intention-to-treat analysis, use of validated outcome measures, and at least some reporting of changes 

in success rates (rather than percentage decrease in pain) for groups. There was some potential for bias 

because treating physicians were unblinded.  In a double-blind RCT, Bahar-Ozdemier et al (2021) 

evaluated the effects of ESWT alone (n=15), ESWT plus low-dye kinesiotaping (n=15), and ESWT plus 

sham kinesiotaping (n=15) in 45 patients with plantar fasciitis.  Main outcome measures included VAS 

change, the heel tenderness index, and foot function index. Low-dye kinesiotaping plus ESWT was more 

effective on foot function improvement than ESWT and sham kinesiotaping or ESWT alone in the 4 week 



duration of follow-up. However, the combination did not provide a significant benefit on pain and heel 

tenderness due to plantar fasciitis. Randomized controlled trials comparing ESWT and radial shock wave 

(RSW) with corticosteroid injection and conservative treatment (exercise, orthotic support) have been 

performed, with mixed findings (Xu et al, 2020; Lai et al, 2018; Eslamain et al, 2016).  As the follow-up 

period for these studies are 3 months or less, the clinical significance of these results are uncertain 

(Cinar et al, 2018). One RCT found that ESWT plus stretching exercises had similar efficacy to 

instrument-assisted soft-tissue mobilization plus stretching exercises through 8 weeks of follow-up, but 

at 6 months soft-tissue mobilization was more effective than ESWT (Pisirici et al, 2022). 

A meta-analysis by Karanasios et al (2021) of 27 randomized trials (N=1871) found that ESWT (alone or 

as an additive intervention) compared with sham or other control treatment in patients with lateral 

elbow tendinopathy did not provide clinically meaningful improvement in pain intensity, elbow 

disability, or grip strength. A systematic review and network meta-analysis by Liu et al (2022) of 40 RCTs 

found that ESWT was the optimal intervention for improving short-term and medium-term grip strength 

compared to several injection therapies.  Yang et al (2017) published results from an RCT (N=30) 

comparing RSW plus physical therapy with physical therapy alone in patients with lateral epicondylitis. 

Outcomes included VAS pain and grip strength. Significant differences were seen in grip strength by 12 

weeks of follow-up; the mean difference in grip strength between groups was 7.7 (95% CI, 1.3 to 14.2), 

favoring RSW. Significant differences in VAS pain (10- point scale) were not detected until 24 weeks of 

follow-up; the mean difference between groups was -1.8 (95% CI, -3.0 to -0.5), favoring RSW. 

A systematic review and network meta-analysis of RCTs by Arirachakaran et al (2017) evaluated ESWT, 

ultrasound-guided percutaneous lavage (UGPL), subacromial corticosteroid injection (SAI), and 

combined treatments for rotator cuff calcific tendinopathy.  The literature search, conducted through 

September 2015, identified 7 RCTs for inclusion. Six of the trials had ESWT as 1 treatment arm, with the 

following comparators: placebo (4 trials), UGPL plus ESWT (1 trial), and UGPL plus SAI (1 trial). One trial 

compared UGPL plus SAI with SAI alone. Outcomes were Constant-Murley Score (CMS) (5 trials), VAS 

pain (5 trials), and size of calcium deposit (4 trials). Network meta-analysis results are summarized 

below: VAS pain:  ESWT, UGPL plus SAI, and SAI alone were more effective in reducing pain than 

placebo. Compared with each other, ESWT, UGPL plus SAI, and SAI alone did not differ statistically. CMS: 

ESWT was statistically more effective than placebo.  No other treatment comparisons differed 

statistically. Size of calcium deposit: UGPL plus SAI was statistically more effective than placebo and SAI 

alone. ESWT was statistically better than SAI alone, but not more effective than placebo.  

In a systematic review and meta-analysis, Ioppolo et al (2013) identified 6 RCTs that compared ESWT 

with sham treatment or placebo for calcific shoulder tendinopathy.  Greater shoulder function and pain 

improvements were reported at 6 months with ESWT than placebo. Most studies were considered low 

quality. 

Mani-Babu et al (2015) reported on results of a systematic review of studies evaluating ESWT for lower 

limb tendinopathies.  Reviewers included 20 studies, 11 of which evaluated ESWT for Achilles 

tendinopathy (5 RCTs, 4 cohort studies, 2 case-control studies). In the pooled analysis, reviewers 

reported that evidence was limited, but showed that ESWT was associated with greater short-term (<12 

months) and long-term (>12 months) improvements in pain and function compared with nonoperative 

treatments, including rest, footwear modifications, anti-inflammatory medication, and gastrocnemius 

soleus stretching and strengthening. Reviewers noted that findings from RCTs of ESWT for Achilles 



tendinopathy were contradictory, but that some evidence supported short-term improvements in 

function with ESWT. Reviewers warned that results be interpreted cautiously due to heterogeneity in 

patient populations (age, insertional versus mid-portion Achilles tendinopathy) and treatment protocols. 

Al-Abbad and Simon (2013) conducted a systematic review of 6 studies on ESWT for Achilles 

tendinopathy. Selected for the review were 4 small RCTs and 2 cohort studies. Satisfactory evidence was 

found in 4 studies demonstrating the effectiveness of ESWT in the treatment of Achilles tendinopathy at 

3 months. However, 2 RCTs found no significant difference between ESWT and placebo in the treatment 

of Achilles tendinopathy (Rasmussen et al, 2008; Costa et al, 2005). 

The trials on the use of ESWT for patellar tendinopathy have reported inconsistent results and were 

heterogeneous in treatment protocols and lengths of follow-up. An RCT by Thijs et al (2017) compared 

the use of ESWT plus eccentric training (n=22) with sham shock wave therapy plus eccentric training 

(n=30) for the treatment of patellar tendinopathy. Patients were physically active with a mean age of 

28.6 years (range, 18 to 45 years). ESWT and sham shock wave were administered in 3 sessions, once 

weekly. Patients were instructed to perform eccentric exercises, 3 sets of 15 repetitions twice daily for 3 

months on a decline board at home. Primary outcomes were Victorian Institute of Sport Assessment-

Patellar score and pain score during functional knee loading tests (10 decline squats, 3 single leg jumps, 

3 vertical jumps). Measurements were taken at baseline, 6, 12, and 24 weeks. There were no statistically 

significant differences between the ESWT and sham shock wave groups for any of the primary outcome 

measurements at any follow-up except for the vertical jump test at week 6. In an RCT of patients with 

chronic patellar tendinopathy (N=46), despite at least 12 weeks of nonsurgical management, Smith and 

Sellon (2014) reported that improvements in pain and functional outcomes were significantly greater 

(p<.05) with plasma-rich protein injections than with ESWT at 6 and 12 months, respectively. 

Evidence for the use of ESWT for medial tibial stress syndrome includes a small RCT (Newman et al, 

2017) and a small nonrandomized study (Rompe et al, 2010). The RCT showed no differences in self-

reported pain measurements between study groups. The nonrandomized trial reported improvements 

with ESWT, but selection bias limited the strength of the conclusions. 

In their meta-analysis, Hao et al (2018) compared the effectiveness of ESWT with other treatment 

strategies in improving pain scores and Harris Hip Score (HHS) for patients with osteonecrosis of the 

femoral head. Their search for interventional studies published in Chinese or English yielded 4 articles 

with a total of 230 patients, most of whom were in stages I through III of osteonecrosis of the femoral 

head. Before treatment, no significant differences in pain scores (p=.1328) and HHS (p=.287) were found 

between the ESWT group (n=130) and control group (n=110). Post-treatment, the ESWT group reported 

significantly higher improvement in pain scores than the control group (standard mean difference, -

2.1148; 95% CI, -3.2332 to -0.9965; Z=3.7063; p=.0002), as well as higher HHSs (standard mean 

difference, 2.1377; 95% CI, 1.2875 to 2.9880; Z=4.9281; p<.001). However, the analysis revealed no 

significant improvements in pain scores before and after treatment (p=.005), but it did reveal significant 

improvements in the HHS (p<.001). Patient follow-up time across studies ranged from 3 to 25 months. 

This analysis had several limitations including: only 1 RCT was included out of 4 studies; small sample 

size resulted in more pronounced heterogeneity between studies; the studies were of poor quality; 

publication bias was detected for the HHS after treatment; and only 2 studies reported pain scores. 

Sansone et al (2022) published a systematic review and meta-analysis involving 23 studies that 

evaluated the effectiveness of ESWT in the treatment of nonunion fracture in long bones.  The review 



included 2 RCTs, a single non-randomized controlled trial, and 20 observational studies (14 

retrospective; 6 prospective), with a total of 1838 cases of delayed union or nonunion. Only data for 

1200 of the 1838 cases were included in the meta-analysis since several studies did not separate results 

from long bones from those of other bones. Healing occurred in 876 (73%) of the 1200 total long bones 

after ESWT. Hypertrophic cases were associated with a 3-fold higher healing rate as compared to 

oligotrophic or atrophic cases (p=.003). Bones in the metatarsal region were the most receptive to ESWT 

with a healing rate of 90%, followed by the tibiae (75.5%), femurs (66.9%), and humeri (63.9%). 

Increased healing rates were observed among patients who had shorter periods between the injury and 

ESWT (p<.02). Six months of follow-up was generally too brief to fully evaluate the healing potential of 

ESWT with several studies demonstrating increasing healing rates at follow-ups beyond 6 months after 

the last ESWT. Limitations included that the authors in 7 included studies did not distinguish between 

delayed union and nonunion when describing the patient population. In several other studies, the 

patient population was described clearly; however, data from delayed unions and nonunions were 

reported together. Incomplete data reporting also contributed to a lack of identifying and differentiating 

treatment protocols for ESWT. 

Mihai et al (2021) performed a meta-analysis of 7 RCTs to estimate the effect of ESWT on lower limb 

poststroke spasticity at long-term follow-up (≥3 weeks after treatment).  Compared with control, ESWT 

did not significantly improve Modified Ashworth Scale score at up to 12 weeks (7 studies; N=146; 

standardized mean difference, 0.32; 95% CI, -0.01 to 0.65; I2=0%) or VAS score at up to 12 weeks (2 

studies; N=50; standardized mean difference, 0.35; 95% CI, -0.21 to 0.91; I 2=0%), but did significantly 

improve passive range of motion at up to 12 weeks (3 studies; N=69; standardized mean difference, 

0.69; 95% CI, 0.20 to 1.19; I 2=0%). Limitations of this meta-analysis include the small number of 

available studies, as well as small sample sizes. Brunelli et al (2022) conducted a pilot RCT in 40 patients 

with poststroke spasticity.  Patients were randomized to radial shock wave (RSW) or conventional 

physiotherapy and assessed for change in Modified Ashworth Scale scores of the shoulder, elbow, and 

wrist. Follow-up occurred at 1 month after the last RSW session. Significant differences in Modified 

Ashworth Scale elbow scores were noted after the second RSW session and remained until the end of 

follow-up. Scores at the shoulder were only significantly better in the RSW group at the 1-month follow 

up. Limitations of both studies included small sample size. 

ESWT has been investigated in small studies for other conditions, including coccydynia in a case series of 

2 patients (Marwan et al, 2014), and an RCT involving 34 patients, (Ahadi et al, 2022), painful neuromas 

at amputation sites in an RCT assessing 30 subjects, (Yung et al, 2014), and chronic distal biceps 

tendinopathy in a case-control study of 48 patients. Furia et al, 2017). The systematic review of ESWT 

for lower-extremity tendinopathies (previously described) by Mani-Babu et al (2015) reviewed 2 studies 

of ESWT for greater trochanteric pain syndrome, including 1 quasi-RCT comparing ESWT with home 

therapy or corticosteroid injection and 1 case-control study comparing ESWT with placebo.  ESWT was 

associated with some benefits compared with placebo or home therapy. 

POSITION STATEMENT: 

Extracorporeal shock wave therapy (ESWT) (high-dose energy or low-dose energy), radial wave 

extracorporeal shock wave therapy, extracorporeal pulse activation therapy (EPAT®) and Pulsed 

Acoustic Cellular Expression (PACE™) therapy are considered experimental or investigational as a 

treatment of any musculoskeletal condition, including but not limited to: 



 Plantar fasciitis 

 Tendinopathies, including tendinitis of the shoulder 

 Achilles tendinitis 

 Tendinitis of the elbow (lateral epicondylitis) 

 Patellar tendinitis 

 Stress fractures 

 Avascular necrosis of the femoral head 

 Delayed union and non-union of fractures 

 Spasticity 

There is a lack of scientific evidence to permit conclusions on efficacy and net health outcomes. 

BILLING/CODING INFORMATION: 

CPT Coding: 

0101T Extracorporeal shock wave involving musculoskeletal system, not otherwise specified 

(Investigational) 

0102T Extracorporeal shock wave performed by a physician, requiring anesthesia other than 

local, and involving the lateral humeral epicondyle (Investigational) 

28890 Extracorporeal shock wave, high energy, performed by a physician or other qualified 

health care professional, requiring anesthesia other than local, including ultrasound 

guidance, involving the plantar fascia (Investigational) 

REIMBURSEMENT INFORMATION: 

Refer to section entitled POSITION STATEMENT. 

PROGRAM EXCEPTIONS: 

Federal Employee Program (FEP): Follow FEP guidelines. 

State Account Organization (SAO): Follow SAO guidelines. 

Medicare Advantage products: No National Coverage Determination (NCD) and/or Local Coverage 

Determination (LCD) were found at the time of the last guideline review date. 

If this Medical Coverage Guideline contains a step therapy requirement, in compliance with Florida law 

627.42393, members or providers may request a step therapy protocol exemption to this requirement if 

based on medical necessity. The process for requesting a protocol exemption can be found at Coverage 

Protocol Exemption Request. 

DEFINITIONS: 

Achilles tendinitis: Located at the Achilles tendon; symptoms usually present as pain or stiffness 2-6 cm 

above the posterior calcaneus. 

https://www.floridablue.com/docview/coverage-protocol-exemption-request/
https://www.floridablue.com/docview/coverage-protocol-exemption-request/


Avascular necrosis (AVN) of the femoral head: A pathologic process that results from interruption of 

blood supply to the bone. It is also called aseptic necrosis or osteonecrosis. 

Delayed union: A fracture that fails to consolidate (unite) within normal limits, less than 9 months (i.e., 

healing has slowed with no indications that union will fail). 

Lateral epicondylitis: Located at the lateral elbow (insertion of wrist extensors); symptoms include 

tenderness over the lateral epicondyle and proximal wrist extensor muscle mass, pain with resisted 

wrist extension with elbow in full extension, and/or pain with passive terminal wrist flexion with elbow 

in full extension. 

Nonunion: A fracture site that shows no visibly progressive signs of healing after 3 months or more, as 

confirmed by serial radiographs (i.e., bone healing has ceased). 

Patellar tendinopathy: Located at the proximal tendon at the lower pole of the patella; symptoms 

include pain over anterior knee and patellar tendon; may progress to tendon calcification and/or tear. 

Plantar fasciitis: A common ailment characterized by deep pain in the plantar aspect of the heel, 

particularly on arising from bed. While the pain may subside with activity, in some patients the pain 

persists, interrupting activities of daily living. 

Shoulder tendinopathy: Located at the rotator cuff muscle tendons, most commonly supraspinatus; 

symptoms usually present as pain with overhead activity. 

Spasticity: A motor disorder characterized by increased velocity-dependent stretch reflexes. It is one 

characteristic of upper motor neuron dysfunction, which may be due to a variety of pathologies. 

Tendonitis, Tendinitis: An inflammation of a tendon. 

RELATED GUIDELINES: 

None applicable. 

OTHER: 

None applicable. 

REFERENCES: 

1. Ahadi T, Hosseinverdi S, Raissi G, et al. Comparison of Extracorporeal Shockwave Therapy and 
Blind Steroid Injection in Patients With Coccydynia: A Randomized Clinical Trial. Am J Phys Med 
Rehabil. May 01 2022; 101(5): 417-422. PMID 34091468. 

2. AHRQ/National Guideline Clearinghouse. NGC-8320, Shoulder (acute & chronic). Work Loss Data 
Institute; 2011. Encinitas, CA. 

3. Al-Abbad H, Simon JV. The effectiveness of extracorporeal shock wave therapy on chronic achilles 
tendinopathy: a systematic review. Foot Ankle Int. Jan 2013; 34(1): 33-41. 

4. Arirachakaran A, Boonard M, Yamaphai S, et al. Extracorporeal shock wave therapy, ultrasound-
guide percutaneous lavage, corticosteroid injection and combined treatment for the treatment of 
rotator cuff calcific tendinopathy: a network meta-analysis of RCTs. Eur J Orthop Surg Traumatol. Apr 
2017; 27(3):381-390. PMID 27554465. 



5. Bahar-Ozdemir Y, Atan T. Effects of adjuvant low-dye Kinesio taping, adjuvant sham taping, o 
extracorporeal shockwave therapy alone in plantar fasciitis: A randomised double-blind controlled trial 
Int J Clin Pract. May 2021; 75(5): e13993. PMID 33410228. 

6. Blue Cross Blue Shield Association Evidence Positioning System®. 2.01.40 - Extracorporeal Shock 
Wave Treatment for Plantar Fasciitis and Other Musculoskeletal Conditions, 07/23. 

7. Brunelli S, Gentileschi N, Spanò B, et al. Effect of Early Radial Shock Wave Treatment on Spasticity 
in Subacute Stroke Patients: A Pilot Study. Biomed Res Int. 2022; 2022: 8064548. 

8. Auersperg V, Trieb K. Extracorporeal shock wave therapy: an update. EFORT Open Rev. 2020 Oct 
26;5(10):584-592. doi: 10.1302/2058-5241.5.190067. 

9. Blue Cross Blue Shield TEC Assessment “Extracorporeal Shock Wave Treatment for Chronic Plantar 
Fasciitis”. Volume 19, No. 18, (03/05). 

10. Blue Cross Blue Shield TEC Assessment. “Extracorporeal Shock Wave Treatment for Chronic 
Tendinitis of the Elbow (Lateral Epicondylitis)”. Volume 19, No. 16, (02/05). 

11. Brunelli S, Gentileschi N, Spanò B, et al. Effect of Early Radial Shock Wave Treatment on Spasticity 
in Subacute Stroke Patients: A Pilot Study. Biomed Res Int. 2022; 2022: 8064548. 

12. Buchbinder R, Green SE, Youd JM, Assendelft WJJ, Barnsley L, Smidt N. Shock wave therapy for 
lateral elbow pain. Cochrane Database of Systematic Reviews 2005, Issue 4. Art. No.: CD003524. 
DOI: 10.1002/14651858.CD003524.pub2. 

13. Buchbinder R, Ptasznik R, Gordon J, Buchanan J, Prabaharan V, Forbes A. Ultrasound-guided 
extracorporeal shock wave therapy for plantar fasciitis: a randomized controlled trial. JAMA. 2002 
Sep 18; 288(11): 1364-72. 

14. Cacchio A, Giordano L, Colafarina O, Rompe JD, Tavernese E, Ioppolo F, Flamini S, Spacca G, 
Santilli V. Extracorporeal Shock-Wave Therapy Compared with Surgery for Hypertrophic Long-Bone 
Nonunions. J Bone Joint Surg Am. 2009;91:25 89-97. 

15. California Technology Assessment Forum (CTAF). Extracorporeal Shock Wave Therapy (ESWT) For 
Plantar Fasciitis Not Responding to Conservative Therapy. (06/20/07). 

16. Canadian Agency for Drugs and Technologies in Health. Issues in Emerging Technologies. 
Extracorporeal shock wave treatment for Chronic plantar fasciitis (heel pain). Issue 96. Part 1. 
January 2007. 

17. Canadian Agency for Drugs and Technologies in Health. Issues in Emerging Technologies. 
Extracorporeal shock wave treatment for lateral epicondylitis (elbow pain). Issue 96. Part 2. January 
2007. 

18. Canadian Agency for Drugs and Technologies in Health. Issues in Emerging Technologies. 
Extracorporeal shock wave treatment for rotator cuff tendonitis (shoulder pain). Issue 96. Part 3. 
January 2007. 

19. Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination: Local Coverage 
Determination (LCD) for Noncovered Services (L33777) (10/01/15) (Retired 07/01/20). 

20. Chen K, Yin S, et al. Effect of extracorporeal shock wave therapy for rotator cuff tendonitis: A protocol 
for systematic review and meta-analysis. Medicine (Baltimore). 2020 Nov 25;99(48):e22661. doi: 
10.1097/MD.0000000000022661. 

21. Chung B, Wiley JP. Effectiveness of extracorporeal shock wave therapy in the treatment of previously 
untreated lateral epicondylitis: a randomized controlled trial. Am J Sports Med. 2004 Oct-Nov; 32(7): 
660-7. 

22. Cinar E, Saxena S, Uygur F. Combination Therapy Versus Exercise and Orthotic Support in th 
Management of Pain in Plantar Fasciitis: A Randomized Controlled Trial. Foot Ankle Int. Apr 2018 
39(4): 406-414. PMID 29327602. 



23. ClinicalTrials.gov NCT00653081. Supervised Exercises Compared with Radial Extracorporal Shock 
Wave Therapy (rESWT) in Patients with SIS. Verified on January 2007 by Ullevaal University 
Hospital. 

24. ClinicalTrials.gov NCT00958620. Shockwave Therapy of Chronic Achilles Tendinopathy. Verified 
August 12, 2009 by Aalborg Hospital - Aarhus University Hospital, Denmark. 

25. Costa ML, Shepstone L, Donell ST, et al. Shock wave therapy for chronic Achilles tendon pain: a 
randomized placebo-controlled trial. Clin Orthop Relat Res. Nov 2005; 440: 199-204. PMID 
16239807. 

26. Crawford F, Thomson C. Interventions for treating plantar heel pain. Cochrane Database of 
Systematic Reviews 2003, Issue 3. Art. No.: CD000416. DOI: 10.1002/14651858. CD000416. 

27. ECRI Health Technology Assessment Information Services. Custom Hotline Response. 
Extracorporeal Shockwave Therapy for Epicondylitis. Updated 07/17/06. 

28. ECRI Health Technology Assessment Information Services. Custom Hotline Response. 
Extracorporeal Shockwave Therapy for Shoulder Tendonitis. Updated 07/17/06. 

29. ECRI Institute, Extracorporeal Shock Wave Therapy for the Treatment of Plantar Fasciitis, 11/06. 
Updated 08/17/07. 

30. ECRI Windows on Medical Technology. Extracorporeal Shockwave Therapy for Epicondylitis, (10/02). 

31. Eslamian F, Shakouri SK, Jahanjoo F, Hajialiloo M, Notghi F. Extra Corporeal Shock Wave Therapy 
Versus Local Corticosteroid Injection in the Treatment of Chronic Plantar Fasciitis, a Single Blinded 
Randomized Clinical Trial. Pain medicine (Malden, Mass.). 2016 Sep;17(9):1722. 

32. Fiani B, Davati C, et al. Enhanced Spinal Therapy: Extracorporeal Shock Wave Therapy for the 
Spine. Cureus. 2020 Oct 27;12(10):e11200. doi: 10.7759/cureus.11200. 

33. Furia JP, Rompe JD, Maffulli N, et al. Radial Extracorporeal Shock Wave Therapy Is Effective and 
Safe in Chronic Distal Biceps Tendinopathy. Clin J Sport Med. Sep 2017; 27(5): 430-437. 

34. Gollwitzer H, Saxena A, DiDomenico LA, et al. Clinically relevant effectiveness of focuse 
extracorporeal shock wave therapy in the treatment of chronic plantar fasciitis: a randomized, 
controlle multicenter study. J Bone Joint Surg Am. May 06 2015; 97(9): 701-8. 

35. Hao Y, Guo H, Xu Z, et al. Meta-analysis of the potential role of extracorporeal shockwave therapy I 
osteonecrosis of the femoral head. J Orthop Surg Res. Jul 03 2018; 13(1): 166. 

36. Hayes Inc. Medical Technology Directory: “Extracorporeal Shock Wave Therapy for Chronic Lateral 
Epicondylitis of the Elbow.” Lansdale, PA: Hayes, Inc. 08/22/05; update performed 09/02/07. 

37. Hayes Inc. Medical Technology Directory: “Extracorporeal Shock Wave Therapy for Chronic Plantar 
Fasciitis” Lansdale, PA: Hayes, Inc. 08/22/05; update performed 02/13/08. 

38. Hayes Inc. Medical Technology Directory: “Extracorporeal Shock Wave Therapy for Tendonitis of the 
Rotator Cuff.” Lansdale, PA: Hayes, Inc. 08/22/05; update performed 09/01/07. 

39. Hayes, Inc., Extracorporeal Shock Wave Therapy for Tendonitis of the Rotator Cuff, 08/06. 

40. Institute for Clinical Systems Improvement (ICSI). Extracorporeal Shock Wave Therapy for Plantar 
Fasciitis. ICSI Technology Assessment Report # 86. Bloomington, MN: ICSI; November 2004. 

41. Ioppolo F, Tattoli M, Di Sante L, et al. Clinical improvement and resorption of calcifications in calcific 
tendinitis of the shoulder after shock wave therapy at 6 months' follow-up: a systematic review and 
meta-analysis. Arch Phys Med Rehabil. Sep 2013; 94(9): 1699-706. 

42. Johnson GW, Cadwallader K, Scheffel SB, Epperly TD. Treatment of lateral epicondylitis. Am Fam 
Physician. 2007 Sep 15; 76(6):843-8. 

43. Jung YJ, Park WY, Jeon JH, et al. Outcomes of ultrasound-guided extracorporeal shock wave 
therapy for painful stump neuroma. Ann Rehabil Med. Aug 2014; 38(4): 523-33. 



44. Karanasios S, Tsamasiotis GK, Michopoulos K, et al. Clinical effectiveness of shockwave therapy I 
lateral elbow tendinopathy: systematic review and meta-analysis. Clin Rehabil. Oct 2021; 35(10): 
1383-1398. PMID 33813913. 

45. Kvalvaag E, Brox JI, Engebretsen KB, Søberg HL, Bautz-Holter E, Røe C. Is radial Extracorporeal 
Shock Wave Therapy (rEWST) combined with supervised exercises (SE) more effective than sham 
rESWT and SE in patients with subacromial shoulder pain? Study protocol for a double-blind 
randomised, sham-controlled trial. BMC Musculoskelet Disord. 2015 Sep 11;16:248. 

46. Lai TW, Ma HL, Lee MS, et al. Ultrasonography and clinical outcome comparison of extracorporeal 
shock wave therapy and corticosteroid injections for chronic plantar fasciitis: A randomized controlled 
trial. J Musculoskelet Neuronal Interact. Mar 1 2018;18(1):47-54. 

47. Li C, Xiao Z, Chen L, Pan S. Efficacy and safety of extracorporeal shock wave on low back pain: A 
systematic review and meta-analysis. Medicine (Baltimore). 2022 Dec 30;101(52):e32053. doi: 
10.1097/MD.0000000000032053. 

48. Li S, Wang K, Sun H, et al. Clinical effects of extracorporeal shock-wave therapy and ultrasound-
guided local corticosteroid injections for plantar fasciitis in adults: A meta-analysis of randomized 
controlled trials. Medicine (Baltimore). 2018 Dec;97(50):e13687. 

49. Liao CD, Xie GM, Tsauo JY, et al. Efficacy of extracorporeal shock wave therapy for knee 
tendinopathies and other soft tissue disorders: a meta-analysis of randomized controlled trials. BMC 
Musculoskelet Disord. 2018 Aug 2;19(1):278. 

50. Liu K, Zhang Q, Chen L, Zhang H, Xu X, Yuan Z, Dong J. Efficacy and safety of extracorporeal 
shockwave therapy in chronic low back pain: a systematic review and meta-analysis of 632 patients. 
J Orthop Surg Res. 2023 Jun 24;18(1):455. doi: 10.1186/s13018-023-03943-x. 

51. Liu WC, Chen CT, Lu CC, et al. Extracorporeal Shock Wave Therapy Shows Superiority Over 
Injections for Pain Relief and Grip Strength Recovery in Lateral Epicondylitis: A Systematic Review 
and Network Meta-analysis. Arthroscopy. Jun 2022; 38(6): 2018-2034.e12. 

52. Ma YW, Jiang DL, Zhang D, Wang XB, Yu XT. Radial Extracorporeal Shock Wave Therapy in a 
Person With Advanced Osteonecrosis of the Femoral Head. Am J Phys Med Rehabil. 2016 
Sep;95(9):e133-9. 

53. Mani-Babu S, Morrissey D, Waugh C, et al. The effectiveness of extracorporeal shock wave therapy 
in lower limb tendinopathy: a systematic review. Am J Sports Med. Mar 2015; 43(3): 752-61. PMID 
24817008. 

54. Marwan Y, Husain W, Alhajii W, et al. Extracorporeal shock wave therapy relieved pain in patients 
with coccydynia: a report of two cases. Spine J. Jan 2014; 14(1): e1-4. 

55. Mihai EE, Dumitru L, Mihai IV, et al. Long-Term Efficacy of Extracorporeal Shock Wave Therapy on 
Lower Limb Post-Stroke Spasticity: A Systematic Review and Meta-Analysis of Randomized 
Controlled Trials. J Clin Med. Dec 29 2020; 10(1). 

56. Newman P, Waddington G, Adams R. Shockwave treatment for medial tibial stress syndrome: A 
randomized double blind sham-controlled pilot trial. J Sci Med Sport. Mar 2017; 20(3): 220-224. 

57. Pavone V, Cannavò L, Di Stefano A, Testa G, Costarella L, Sessa G. Low-Energy Extracorporeal 
Shock-Wave Therapy in the Treatment of Chronic Insertional Achilles Tendinopathy: A Case Series. 
Biomed Res Int. 2016;2016:7123769. 

58. Pettrone FA, McCall BR. Extracorporeal shock wave therapy without local anesthesia for chronic 
lateral epicondylitis. J Bone Joint Surg Am. 2005 Jun; 87(6): 1297-304. 

59. Pisirici P, Cil ET, Coskunsu DK, et al. Extracorporeal Shockwave Therapy Versus Graston Instrument 
Assisted Soft-Tissue Mobilization in Chronic Plantar Heel Pain: A Randomized Controlled Trial. J Am 
Podiatr Med Assoc. 2022; 112(6). 



60. Rasmussen S, Christensen M, Mathiesen I, et al. Shockwave therapy for chronic Achilles 
tendinopathy: a double-blind, randomized clinical trial of efficacy. Acta Orthop. Apr 2008; 79(2): 249-
56. 

61. Rodriguez-Merchan EC. The treatment of patellar tendinopathy. J Orthop Traumatol. 2013 
Jun;14(2):77-81. 

62. Rompe JD, Cacchio A, Weil Jr. L, Furia JP, Haist J, Reiners V, Schmitz C, Maffulli N. Plantar Fascia-
Specific Stretching Versus Radial Shock-Wave Therapy as Initial Treatment of Plantar Fasciopathy. J 
Bone Joint Surg Am. 2010;92:2514-22. 

63. Rompe JD, Meurer A, Nafe B, Hofmann A, Gerdesmeyer L. Repetitive low-energy shock wave 
application without local anesthesia is more efficient than repetitive low-energy shock wave 
application with local anesthesia in the treatment of chronic plantar fasciitis. J Orthop Res. 2005 Jul; 
23(4): 931-41. 

64. Sansone V, Ravier D, Pascale V, et al. Extracorporeal Shockwave Therapy in the Treatment of 
Nonunion in Long Bones: A Systematic Review and Meta-Analysis. J Clin Med. Apr 01 2022; 11(7). 

65. Schneider HP, Baca J, et al. American College of Foot and Ankle Surgeons Clinical Consensus 
Statement: Diagnosis and Treatment of Adult Acquired Infracalcaneal Heel Pain. The Journal of Foot 
& Ankle Surgery (2017). 

66. Smith J, Sellon JL. Comparing PRP injections with ESWT for athletes with chronic patellar 
tendinopathy. Clin J Sport Med. Jan 2014; 24(1): 88-9. PMID 24366015. 

67. Sun J, Gao F, Wang Y, Sun W, Jiang B, Li Z. Extracorporeal shock wave therapy is effective in 
treating chronic plantar fasciitis: A meta-analysis of RCTs. Medicine. 2017 Apr;96(15). 

68. Thijs KM, Zwerver J, Backx FJ, et al. Effectiveness of Shockwave Treatment Combined With 
Eccentric Training for Patellar Tendinopathy: A Double-Blinded Randomized Study. Clin J Sport Med. 
Mar 2017;27(2): 89-96. 

69. Thomson CE, Crawford F, Murray GD. The effectiveness of extra corporeal shock wave therapy for 
plantar heel pain: a systematic review and meta-analysis. BMC Musculoskelet Disord. 2005 Apr 22; 
6: 19. 

70. UpToDate. Calcific tendinopathy of the shoulder. 2024. Accessed at uptodate.com. 

71. UpToDate. Elbow tendinopathy (tennis and golf elbow). 2024. Accessed at uptodate.com. 

72. UpToDate. Overview of the management of overuse (persistent) tendinopathy. 2024. Accessed at 
uptodate.com. 

73. UpToDate.  Treatment of nontraumatic hip osteonecrosis (avascular necrosis of the femoral head) in 
adults. 2024. Accessed at uptodate.com. 

74. Van der Worp H, van den Akker-Scheek I, van Schie H, Zwerver J. ESWT for tendinopathy: 
technology and clinical implications. Knee Surg Sports Traumatol Arthrosc. 2013 Jun;21(6):1451-8. 

75. Williams H, Jones SA, Lyons C, Wilson C, Ghandour A. Refractory patella tendinopathy with failed 
conservative treatment-shock wave or arthroscopy? J Orthop Surg (Hong Kong). 2017 
Jan;25(1):2309499016684700. 

76. Wu Z, Yao W, Chen S, Li Y. Outcome of Extracorporeal Shock Wave Therapy for Insertional Achilles 
Tendinopathy with and without Haglund's Deformity. Biomed Res Int. 2016;2016:6315846. 

77. Xu D, Jiang W, Huang D, et al. Comparison Between Extracorporeal Shock Wave Therapy and Loca 
Corticosteroid Injection for Plantar Fasciitis. Foot Ankle Int. Feb 2020; 41(2): 200-205. PMID 
31744313. 

78. Yang TH, Huang YC, Lau YC, et al. Efficacy of Radial Extracorporeal Shock Wave Therapy on Latera 
Epicondylosis, and Changes in the Common Extensor Tendon Stiffness with Pretherapy an 



Posttherapy in Real-Time Sonoelastography: A Randomized Controlled Study. Am J Phys Med 
Rehabil. Feb 2017; 96(2): 93-100. PMID 27323324. 

79. Zhang X, Ma Y. Global trends in research on extracorporeal shock wave therapy (ESWT) from 2000 
to 2021. BMC Musculoskelet Disord. 2023 Apr 20;24(1):312. doi: 10.1186/s12891-023-06407-9. 

COMMITTEE APPROVAL: 

This Medical Coverage Guideline (MCG) was approved by the Florida Blue Medical Policy and Coverage 

Committee on 07/25/24. 

GUIDELINE UPDATE INFORMATION: 

09/27/01 New Medical Coverage Guideline. 

04/25/02 Annual review. 

01/01/03 HCPCS coding update. 

04/15/03 Reviewed; no changes. 

01/01/04 HCPCS coding update. Changed the policy number from 09-E0000-39 to 02-20000-24. 

04/15/04 Scheduled review and revision to guideline; consisting of updated references. 

07/01/05 3rd quarter HCPCS coding update; consisting of revision of code 0019T and addition of 

code 0101T and 0102T. 

10/15/05 Scheduled review and revision of guideline; consisting of updated references. 

01/01/06 Annual HCPCS coding update consisting of the deletion of codes G0279 – G0280 and the 

addition of code 28890. 

10/15/06 Scheduled review and revision of guideline consisting of updated references and 

maintaining investigational statement. 

07/15/07 Annual review; investigational status maintained, guideline reformatted, references 

updated. 

10/15/08 Scheduled review; no change in position statement. Update references. 

10/15/09 Scheduled review; no change in position statement. Update description section and 

references. 

10/15/11 Scheduled review; no change in position statement. Updated description section and 

references. 

01/01/13 Annual CPT coding update. Revised code descriptor for 28890. 

05/11/14 Revision: Program Exceptions section updated. 

11/01/15 Revision: ICD-9 Codes deleted. 

01/01/17 Annual CPT/HCPCS update. Deleted 0019T. 

09/15/17 Scheduled review. Revised description, added additional indications considered 

investigational (Achilles tendinitis, patellar tendinitis, and spasticity). Revised 

definitions. Updated references. 

02/15/20 Scheduled review. Revised description and Medicare Advantage program exception, 

reformatted position statement, and updated references. 

10/15/21 Scheduled review. Maintained position statement and updated references. 

01/01/22 Annual CPT/HCPCS coding update. Revised descriptor 0101T and 0102T. 

05/23/23 Update to Program Exceptions section. 

10/15/23 Scheduled review. Maintained position statement and updated references. 



08/15/24 Scheduled review. Revised description, maintained position statement and updated 

references. 

 

 


