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Introduction: Carpal tunnel syndrome (CTS) is the most common peripheral entrapment neuropathy and a frequent cause of pain, functional 
impairment, and reduced quality of life. Although conservative management remains the first-line approach for mild-to-moderate disease, 
optimal non-invasive treatment strategies continue to be investigated. Extracorporeal shock wave therapy (ESWT) and radial pressure wave 
therapy (RPWT) have emerged as potential therapeutic alternatives due to their biological effects on nerve regeneration, inflammation, and 
tissue healing.
Objective: The objective of  the study is to synthesize and critically evaluate the current evidence regarding the efficacy and safety of ESWT and 
RPWT in the management of CTS.
Materials and Methods: A narrative review of the literature was conducted using PubMed, Scopus, and Web of Science databases. Studies 
evaluating the effects of ESWT and RPWT in patients with CTS were included, encompassing randomized controlled trials, observational 
studies, and systematic reviews. Outcomes of  interest included pain intensity, functional status, and electrophysiological parameters.
Results: The available evidence suggests that ESWT and RPWT are associated with significant improvements in pain relief, functional 
outcomes, and nerve conduction parameters in patients with mild-to-moderate CTS. Both ESWT and RPWT modalities demonstrated clinical 
benefits, with improvements observed in Visual Analog Scale scores, Boston Carpal Tunnel Questionnaire outcomes, and electrophysiological 
measures. Across studies, ESWT and RPWT were generally well tolerated, with minimal and transient adverse effects. Comparisons with 
conventional treatments, including splinting and corticosteroid injection, indicate comparable or superior outcomes for ESWT and RPWT in 
selected patient populations.
Conclusion: ESWT and RPWT represent promising non-invasive treatment options for CTS, offering meaningful clinical benefits with a 
favorable safety profile. Although current evidence supports their use in mild-to-moderate disease, further high-quality randomized controlled 
trials are warranted to establish optimal treatment parameters and long-term efficacy.
Keywords: Carpal Tunnel Syndrome; Extracorporeal Shock Wave Therapy; Radial Pressure Wave Therapy; Median Nerve.

Abstract

Introduction
Carpal tunnel syndrome (CTS) is the most common entrapment 
neuropathy of the upper limb and constitutes a leading cause of pain, 
functional impairment, and work-related disability worldwide. It 
predominantly affects women and older adults and is frequently 
associated with repetitive manual activities and metabolic conditions 
such as diabetes mellitus [1, 2, 3]. Beyond its clinical impact, CTS 
imposes a substantial socioeconomic burden, reflected in increased 

healthcare utilization, reduced work productivity, and absenteeism 
[4].
The pathophysiology of CTS is multifactorial and primarily involves 
mechanical compression of the median nerve within the carpal tunnel, 
resulting in ischemia, impaired axonal transport, and progressive 
neural dysfunction. Persistent increased intracarpal pressure leads to 
venous congestion, reduced intraneural blood flow, and subsequent 
demyelination and axonal injury [1, 5, 6, 7]. In addition, 
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histopathological studies have demonstrated thickening and fibrosis 
of the subsynovial connective tissue, microvascular alterations, and 
inflammatory changes that further contribute to nerve dysfunction 
[2]. Collectively, these mechanisms explain the development and 
progression of the clinical manifestations observed in CTS.
Beyond mechanical compression, increasing evidence supports the 
role of neuroinflammation and microvascular dysregulation in the 
pathogenesis of CTS. Elevated levels of inflammatory mediators, 
vascular endothelial growth factor, and neuropeptides have been 
identified in affected tissues, suggesting that CTS represents a 
dynamic neuropathic process rather than a purely structural 
entrapment [1, 8]. These findings help explain the heterogeneity of 
clinical presentation and the persistence of symptoms in some patients 
despite mechanical decompression.
Clinically, CTS is characterized by paresthesia, numbness, and pain in 
the median nerve distribution, frequently worsening at night and 
during repetitive hand activities. As the condition progresses, patients 
may develop motor deficits, including reduced grip strength and 
thenar muscle atrophy. Diagnostic evaluation typically combines 
clinical assessment with electrodiagnostic studies and, increasingly, 
high-resolution ultrasonography. Ultrasonographic measurement of 
median nerve cross-sectional area and assessment of intraneural 
morphology have emerged as valuable, non-invasive tools that 
complement nerve conduction studies and improve diagnostic 
accuracy [1, 2, 9].
Management strategies for CTS range from conservative approaches 
such as splinting, activity modification, pharmacologic therapy, and 
physical modalities to surgical decompression in refractory or severe 
cases. While surgery remains effective for advanced disease, it carries 
inherent risks and variable functional outcomes. Consequently, 
growing attention has been directed toward non-invasive and 
minimal ly  invasive therapies  that  target  the underly ing 
pathophysiological mechanisms of CTS. Among these, extracorporeal 
shock wave therapy (ESWT) and radial pressure wave therapy 
(RPWT) have emerged as promising options due to their potential 
effects on angiogenesis, neuroregeneration, inflammation 
modulation, and tissue remodeling.
Understanding the biological rationale and clinical evidence 
supporting ESWT and RPWT is therefore essential for defining their 
role in the management of CTS. This review aims to synthesize current 
knowledge regarding the pathophysiology of CTS and critically 
examine the emerging evidence supporting the use of ESWT and 
RPWT as therapeutic strategies for this prevalent and disabling 
condition.

CTS: Epidemiology and risk factors
CTS is the most prevalent entrapment neuropathy of the upper limb 
and constitutes a major source of pain, functional impairment, and 
work-related disability worldwide. The estimated prevalence in the 
general population ranges between 1% and 5%, with substantially 
higher rates reported in specific occupational groups and among 
individuals with predisposing systemic conditions [1, 2, 4]. CTS 
affects women more frequently than men, and its incidence increases 
with age, particularly during the fifth and sixth decades of life.
The development of CTS is multifactorial and has been consistently 

associated with a combination of occupational, systemic, and 
anatomical risk factors. Repetitive hand movements, sustained or 
extreme wrist postures, forceful gripping, obesity, diabetes mellitus, 
hypothyroidism, pregnancy, and inflammatory or degenerative 
disorders have all been implicated in increasing susceptibility to 
median nerve compression. Occupational exposure involving 
repetitive manual tasks has been particularly associated with a higher 
risk in industrial and healthcare settings. In addition, anatomical 
factors such as reduced carpal tunnel volume, tenosynovial 
thickening, and elevated intracarpal pressure may further contribute 
to the pathophysiology of CTS [1, 2, 10].
The multifactorial nature of CTS underscores the complexity of its 
pathogenesis, which involves not only mechanical compression but 
also metabolic, vascular, and inflammatory mechanisms. These 
interacting factors contribute to the heterogeneous clinical 
presentation and variable disease progression observed among 
affected individuals.

Pathophysiology and diagnostic considerations
The pathophysiology of CTS is characterized by increased pressure 
within the carpal tunnel, leading to impaired microcirculation, 
ischemia, and progressive dysfunction of the median nerve. Prolonged 
compression results in intraneural edema, demyelination, and, in more 
advanced cases, axonal degeneration. Histopathological studies have 
demonstrated thickening and fibrosis of the subsynovial connective 
tissue, which contributes to elevated intracarpal pressure and 
compromised nerve mobility [1, 2, 5, 6, 11].
In addition to mechanical compression, inflammatory and vascular 
mechanisms play a significant role in the development and 
progression of CTS. Increased expression of inflammatory mediators 
and alterations in microvascular perfusion have been reported, 
supporting the concept that CTS represents a dynamic neuropathic 
process rather than a purely mechanical entrapment. These 
mechanisms help explain the variability in symptom severity and 
response to treatment among patients with similar anatomical findings 
[8, 12].
Diagnosis of CTS is primarily clinical, based on characteristic 
symptoms such as nocturnal paresthesia, hand numbness, and 
weakness in the median nerve distribution. Physical examination 
maneuvers, including Tinel’s and Phalen’s tests, can support the 
diagnosis but lack sufficient sensitivity and specificity when used in 
isolation. Electrodiagnostic studies remain the reference standard for 
confirming the diagnosis and grading disease severity, as they provide 
an objective assessment of sensory and motor nerve conduction 
abnormalities. In recent years, ultrasonography has emerged as a 
valuable complementary tool, allowing direct visualization of median 
nerve morphology, assessment of cross-sectional area, and detection 
of structural abnormalities within the carpal tunnel [1, 2, 6, 11].

Conservative management and rationale for ESWT and RPWT
Conservative management represents the first-line approach for 
patients with mild-to-moderate CTS. Traditional non-surgical 
interventions include activity modification, wrist splinting, 
nonsteroidal anti-inflammatory drugs, local corticosteroid injections, 
and physical therapy modalities. While these treatments may provide 
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symptomatic relief, their effects are often temporary, and recurrence of 
symptoms is common, particularly in chronic or progressive cases.
In this context, ESWT and RPWT have emerged as promising non-
invasive alternatives. ESWT delivers acoustic waves that induce 
mechanical and biological effects at the tissue level, including 
increased angiogenesis, modulation of inflammatory pathways, and 
stimulation of nerve regeneration. These mechanisms align closely 
with the pathophysiological processes implicated in CTS, providing a 
strong biological rationale for its therapeutic use [12, 13].
Clinical studies have demonstrated that both ESWT and RPWT can 
lead to significant improvements in pain intensity, functional 
outcomes, and electrophysiological parameters in patients with CTS. 
The non-invasive nature of ESWT and RPWT, combined with their 
favorable safety profile, positions it as an attractive option for patients 
who are unsuitable for surgery or who prefer conservative 
management strategies. Furthermore, ESWT and RPWT may serve as 
an intermediate therapeutic option between conventional 
conservative measures and surgical decompression, particularly in 
patients with mild-to-moderate disease severity.

Materials and Methods
This narrative review was conducted to synthesize and critically 
analyze the available scientific evidence regarding the use of ESWT 
and RPWT in the management of CTS. A comprehensive literature 
search was performed to identify relevant studies published up to 
December 2024. The electronic databases PubMed/MEDLINE, 
Scopus, and Web of Science were systematically searched using 
combinations of medical subject headings and free-text terms, 
including but not limited to “carpal tunnel syndrome,” “median nerve,” 
“extracorporeal shock wave therapy,” “shock wave therapy,” “focused 
shock wave,” “radial pressure wave therapy,” and “nerve conduction.” 
Additional articles were identified through manual review of reference 
lists from relevant reviews and original studies to ensure completeness 
of the search.
Thi s  rev iew was conducted in  accordance w ith general 
recommendations for narrative reviews. The selection process 
focused on studies evaluating the effects of ESWT and RPWT in adult 
patients diagnosed with CTS. Eligible studies included randomized 
controlled trials, prospective and retrospective clinical studies, and 
systematic  rev iews that  assessed cl inical ,  f unctional ,  or 
electrophysiological outcomes following ESWT and/or RPWT. 
Studies involving animal models, in vitro experiments, case reports, 
conference abstracts ,  or  publ icat ions  lack ing suf f ic ient 
methodological detail were excluded. Articles not published in 
English or without accessible full texts were also excluded from the 
analysis.
After the initial screening of titles and abstracts, potentially relevant 
articles were reviewed in full text to determine eligibility. Data 
extraction was conducted manually and focused on study design, 
sample size, patient characteristics, diagnostic criteria for CTS, type of 
therapy used (ESWT or RPWT), treatment parameters (energy flux 
density [EFD], number of sessions, frequency, and application 
technique), comparator interventions, outcome measures, and 
duration of follow-up. Primary outcomes of interest included pain 
intensity, functional status, and electrophysiological parameters such 

as nerve conduction velocity and distal motor latency. Secondary 
outcomes included safety profiles, adverse events, and overall clinical 
improvement.
Given the heterogeneity of study designs, treatment protocols, and 
outcome measures, a qualitative synthesis approach was adopted 
rather than a quantitative meta-analysis. The findings were 
synthesized narratively, emphasizing patterns of efficacy, consistency 
of results across studies, and potential mechanisms of action. 
Particular attention was paid to differences between ESWT and 
RPWT modalities, as well as to comparisons with other conservative 
treatment strategies such as splinting, pharmacological therapy, and 
local corticosteroid injections.
This methodological  approach was chosen to prov ide a 
comprehensive and clinically meaningful overview of the current 
evidence supporting the use of ESWT and RPWT in CTS, while 
acknowledging the heterogeneity and limitations inherent in the 
existing literature.

Results
Study  selection and characteristics
The literature search identified a substantial number of publications 
evaluating the use of ESWT and RPWT in patients with CTS. The 
selected studies included randomized controlled trials, prospective 
clinical studies, and systematic reviews encompassing patients with 
predominantly mild-to-moderate disease severity. Across studies, 
sample sizes ranged from small single-center cohorts to larger 
controlled trials, with follow-up periods varying from 4 weeks to 12 
months [12, 13, 14].
Both ESW T and RPW T modalities were represented, with 
heterogeneity in treatment parameters such as EFD, number of 
sessions, and treatment intervals. Outcome assessment commonly 
included patient-reported measures, functional scales, and 
electrophysiological testing. The main characteristics of the most 
relevant randomized controlled trials evaluating ESWT and RPWT in 
CTS and related conditions are summarized in Table 1.

Effects of ESWT on pain and functional outcomes
Consistent improvements in pain intensity and functional status were 
reported across the majority of included studies. Reductions in pain 
scores, measured using the Visual Analog Scale or Numeric Rating 
Scale, were observed shortly after treatment and persisted throughout 
follow-up periods of several weeks to months [14, 15, 16]. Functional 
outcomes assessed using the Boston Carpal Tunnel Questionnaire 
demonstrated significant improvements in both symptom severity 
and functional status domains.
Several randomized controlled trials reported that ESWT and RPWT 
yielded comparable or superior improvements relative to 
conventional conservative treatments such as wrist splinting or 
pharmacological therapy. In some studies, ESWT and RPWT 
demonstrated outcomes comparable to local corticosteroid injection, 
particularly in short- to mid-term follow-up, with the additional 
advantage of fewer reported adverse effects [13, 17, 18].

Effects on nerve conduction parameters
Electrophysiological assessments revealed that ESWT and RPWT 
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were associated with measurable improvements in nerve conduction 
parameters. Multiple studies reported significant reductions in distal 
sensory latency and improvements in sensory nerve conduction 
velocity following treatment. Improvements in motor nerve 
conduction parameters, including distal motor latency and compound 
muscle action potential amplitude, were also observed, although 
findings were less consistent across studies [12, 14].
Meta-analytic evidence further supports the positive effect of ESWT 
and RPWT on peripheral nerve physiology, particularly with respect 
to sensory nerve recovery. These findings suggest that ESWT may 
exert neuromodulatory effects beyond symptomatic relief, potentially 
facilitating functional recovery at the neural level [19].

Comparison between ESWT and RPWT
Both ESWT and RPWT demonstrated clinical efficacy in the 
management of CTS. ESWT, characterized by deeper tissue 
penetration and higher energy concentration, was more frequently 
associated with improvements in electrophysiological outcomes and 
longer-lasting symptom relief. In contrast, RPWT showed consistent 
benefits in pain reduction and functional improvement, particularly in 
patients with mild-to-moderate disease severity [15, 20, 21, 22, 23].
Although direct head-to-head comparisons remain limited, available 
evidence suggests that treatment selection should consider disease 
severity, target tissue depth, and therapeutic goals rather than a clear 
superiority of one modality over the other.

Safety and adverse events
Across all included studies, ESWT and RPWT demonstrated a 
favorable safety profile. Reported adverse events were mild and 
transient, consisting mainly of localized discomfort, erythema, or 
transient pain at the treatment site. No serious adverse events or 
permanent neurological complications were reported. These findings 
support the overall safety of ESWT as a non-invasive therapeutic 
modality for patients with CTS.

Discussion
This review provides an updated and comprehensive overview of the 
current evidence regarding the use of ESWT and RPWT in the 
management of CTS. The findings suggest that ESWT and RPWT 
represent promising non-invasive therapeutic options, particularly for 
patients with mild-to-moderate disease who are either poor surgical 
candidates or seek alternatives to invasive interventions.
Across the analyzed studies, ESWT and RPWT demonstrated 
consistent benefits in reducing pain intensity and improving 
functional outcomes, as measured by validated clinical instruments 
such as the Visual Analog Scale and the Boston Carpal Tunnel 
Questionnaire. In addition, several investigations reported favorable 
changes in electrophysiological parameters, including sensory nerve 
conduction velocity and distal motor latency, supporting a potential 
biological effect beyond symptomatic relief. These findings are 
clinically relevant, as improvements in nerve conduction parameters 
may reflect underlying neurophysiological recovery rather than 
transient analgesia.
The mechanisms by which ESWT and RPWT exert their therapeutic 
effects appear to be multifactorial. Experimental and clinical data 

suggest that shock waves may promote angiogenesis, enhance 
microcirculation, and modulate inflammatory pathways through the 
release of nitric oxide and growth factors. Furthermore, ESWT and 
RPWT have been associated with neuromodulatory effects that may 
facilitate nerve regeneration and reduce nociceptive signaling. These 
mechanisms provide a plausible biological rationale for the observed 
improvements in both symptoms and functional outcomes among 
patients with CTS.
When compared with conventional conservative treatments, such as 
splinting or pharmacological therapy, ESWT and RPWT demonstrate 
comparable or superior clinical benefits, particularly in terms of pain 
reduction and functional recovery. Importantly, several studies 
suggest that ESWT and RPWT may offer outcomes similar to 
corticosteroid injections while avoiding the potential risks associated 
with repeated steroid exposure. Although surgical decompression 
remains the definitive treatment for severe cases, ESWT and RPWT 
may represent a valuable intermediate option within the therapeutic 
continuum, especially for patients with mild-to-moderate disease 
severity.
Despite these encouraging findings, the existing literature presents 
notable heterogeneity in study design, patient selection, treatment 
protocols, and outcome measures. Variations in EFD, number of 
sessions, treatment intervals, and type of mechanical waves (ESWT 
versus RPWT) limit direct comparisons across studies and preclude 
definitive recommendations regarding optimal treatment parameters. 
In addition, long-term outcomes beyond 6–12 months remain 
insufficiently explored, underscoring the need for well-designed 
prospective trials with extended follow-up.
Overall, the current evidence supports the clinical utility of ESWT 
and RPWT as safe and effective modalities for managing CTS. 
However, further high-quality randomized controlled trials are 
necessary to establish standardized treatment protocols, clarify 
patient selection criteria, and determine the long-term benefits of this 
intervention.

Conclusion
ESWT and RPWT represent promising, non-invasive therapeutic 
options for the management of CTS. Available evidence indicates that 
ESWT and RPWT can effectively reduce pain, improve functional 
outcomes, and enhance nerve conduction parameters, particularly in 
patients with mild-to-moderate disease. Its favorable safety profile and 
noninvasive nature make it an attractive alternative or adjunct to 
conventional conservative treatments.
Although current data support the clinical usefulness of ESWT and 
RPWT, further high-quality studies are required to define optimal 
treatment protocols, determine long-term efficacy, and clarify its role 
relative to other therapeutic modalities. Future research should focus 
on standardized treatment parameters, comparative effectiveness 
studies, and long-term follow-up to better delineate the position of 
ESWT and RPWT within the comprehensive management of CTS. 
Future well-designed randomized controlled trials are warranted to 
further define optimal treatment protocols and long-term outcomes.

Ávila García AT, et al



www.jrsonweb.com

Journal of Regenerative Science  Volume 5  Issue 2  July - December 2025  Page 32-38| | | |

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form, 
the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient 
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.
Conflict of interest: Nil      Source of support: None

1. Padua L, Coraci D, Erra C, Pazzaglia C, Paolasso I, Loreti C, 
Caliandro P, Hobson-Webb LD. Carpal tunnel syndrome: 
clinical features, diagnosis, and management. Lancet Neurol. 
2016 Nov;15(12):1273-1284. doi:  10.1016/S1474-
4422(16)30231-9. Epub 2016 Oct 11. PMID: 27751557.

2. Zamborsky R, Kokavec M, Simko L, Bohac M. Carpal 
Tunnel Syndrome: Symptoms, Causes and Treatment 
Options. Literature Review. Ortop Traumatol Rehabil. 2017 
Jan 26;19(1):1-8. doi: 10.5604/15093492.1232629. PMID: 
28436376.

3. Yesuf T, Borsamo A, Aragie H, Asmare Y. Prevalence of 
carpal tunnel syndrome and its associated factors among 
patients with musculoskeletal complaints: a single-center 
experience from Eastern Ethiopia. BMC Musculoskelet 
Disord. 2025 Jul 9;26(1):667. doi: 10.1186/s12891-025-
08859-7. PMID: 40634896; PMCID: PMC12239355.

4. Rotaru-Zavaleanu AD, Lungulescu CV, Bunescu MG, Vasile 
RC, Gheorman V, Gresita A, Dinescu VC. Occupational Carpal 
Tunnel Syndrome: a scoping review of causes, mechanisms, 
diagnosis, and intervention strategies. Front Public Health. 
2024 May 22;12:1407302. doi: 10.3389/fpubh.2024.1407302. 
PMID: 38841666; PMCID: PMC11150592.

5. Joshi A, Patel K, Mohamed A, Oak S, Zhang MH, Hsiung H, 
Z h a n g  A ,  P a t e l  U K .  C a r p a l  Tu n n e l  S y n d r o m e : 
Pathophysiology and Comprehensive Guidelines for Clinical 
Evaluation and Treatment. Cureus. 2022 Jul 20;14(7):e27053. 
doi: 10.7759/cureus.27053. PMID: 36000134; PMCID: 
PMC9389835.

6. Preston DC, Shapiro BE. Neuropatías craneales. En: 
Preston DC, Shapiro BE, editores. Electromiografía y 
Trastornos Neuromusculares: Correlaciones Clínicas, 
Electrofisiológicas y Ecográficas. 4ª ed. Barcelona: Elsevier; 
2021. p. 323-57. 

7. Wielemborek PT, Kapica-Topczewska K, Bielecki M, 
Kułakowski R, Mirowska-Guzel D, Kochanowicz J, 
Kułakowska A. Manual therapy compared to surgery in the 
treatment of moderate carpal tunnel syndrome. Postep 
Psych ia t r  Neuro l .  2024 Dec;33(4) :248-256.  do i : 
10.5114/ppn.2024.147102. Epub 2025 Feb 25. PMID: 
40070424; PMCID: PMC11891758.

8. Urits I, Gress K, Charipova K, Orhurhu V, Kaye AD, 
Viswanath O. Recent Advances in the Understanding and 
Management of Carpal Tunnel Syndrome: a Comprehensive 
Review. Curr Pain Headache Rep. 2019 Aug 1;23(10):70. doi: 
10.1007/s11916-019-0811-z. PMID: 31372847.

9. Fernández-de-Las-Peñas C, Arias-Buría JL, Ortega-
Santiago R, De-la-Llave-Rincón AI. Understanding central 
sensitization for advances in management of carpal tunnel 
syndrome. F1000Res. 2020 Jun 15;9:F1000 Faculty Rev-605. 
doi: 10.12688/f1000research.22570.1. PMID: 32595941; 
PMCID: PMC7308881.

10. Wipperman J, Goerl K. Carpal Tunnel Syndrome: 

Diagnosis and Management. Am Fam Physician. 2016 Dec 
15;94(12):993-999. PMID: 28075090.

11. Dahlin LB, Zimmerman M, Calcagni M, Hundepool CA, van 
Alfen N, Chung KC. Carpal tunnel syndrome. Nat Rev Dis 
Primers. 2024 May 23;10(1):37. doi: 10.1038/s41572-024-
00521-1. PMID: 38782929.

12. Chammas M, Boretto J, Burmann LM, Ramos RM, Dos 
Santos Neto FC, Silva JB. Carpal tunnel syndrome - Part I 
(anatomy, physiology, etiology and diagnosis). Rev Bras 
O r t o p .  2 0 1 4  A u g  2 0 ; 4 9 ( 5 ) : 4 2 9 - 3 6 .  d o i : 
10.1016/j.rboe.2014.08.001. PMID: 26229841; PMCID: 
PMC4487499.

13. Yang L, Li X, Li S, Yang J, Meng D. Effect of extracorporeal 
shock wave therapy on nerve conduction: a systematic review 
and meta-analysis. Front Neurol. 2024 Nov 22;15:1493692. 
doi: 10.3389/fneur.2024.1493692. PMID: 39650239; PMCID: 
PMC11621010.

14. Li W, Dong C, Wei H, Xiong Z, Zhang L, Zhou J, Wang Y, 
Song J, Tan M. Extracorporeal shock wave therapy versus 
local corticosteroid injection for the treatment of carpal tunnel 
syndrome: a meta-analysis. J Orthop Surg Res. 2020 Nov 
23;15(1):556. doi: 10.1186/s13018-020-02082-x. PMID: 
33228746; PMCID: PMC7685634.

15. Chen Y, Han B, Zhang X, Guo C, Han Q, Zhang Z, Hou S. 
Conservative Treatments of Carpal Tunnel Syndrome: A 
Systematic Review and Network Meta-analysis. Arch Phys 
Med Rehab i l .  2025  Sep;106(9) :1447-1458.  do i : 
10.1016/j.apmr.2025.04.002. Epub 2025 Apr 30. PMID: 
40315975.

16. Vongvachvasin P, Phakdepiboon T, Chira-Adisai W, 
Siriratna P. Efficacy of focused shockwave therapy in patients 
with moderate-to-severe carpal tunnel syndrome: a 
preliminary study. J Rehabil Med. 2024 Feb 8;56:jrm13411. 
doi: 10.2340/jrm.v56.13411. PMID: 38332536; PMCID: 
PMC10865893.

17. Menekseoglu AK, Korkmaz MD, Segmen H. Clinical and 
electrophysiological efficacy of extracorporeal shock-wave 
therapy in carpal tunnel syndrome: a placebo-controlled, 
double-blind clinical trial. Rev Assoc Med Bras (1992). 2023 
Feb 17;69(1):124-130. doi: 10.1590/1806-9282.20220943. 
PMID: 36820719; PMCID: PMC9937620.

18. Xu D, Ma W, Jiang W, Hu X, Jiang F, Mao C, Wang Y, Fang 
L, Luo N, Li H, Lou Z, Gan K. A randomized controlled trial: 
comparing extracorporeal shock wave therapy versus local 
corticosteroid injection for the treatment of carpal tunnel 
syndrome. Int Orthop. 2020 Jan;44(1):141-146. doi: 
10.1007/s00264-019-04432-9. Epub 2019 Oct 26. PMID: 
31655883.

19. Habibzadeh A, Mousavi-Khatir R, Saadat P, Javadian Y. 
The effect of radial shockwave on the median nerve pathway in 
patients with mild-to-moderate carpal tunnel syndrome: a 
randomized clinical trial. J Orthop Surg Res. 2022 Jan 

References

Ávila García AT, et al



www.jrsonweb.com

Journal of Regenerative Science  Volume 5  Issue 2  July - December 2025  Page 32-38| | | |

25;17(1):46. doi: 10.1186/s13018-022-02941-9. PMID: 
35078486; PMCID: PMC8786622.

20. Sağlam G, Çetinkaya Alişar D, Özen S. Physical therapy 
versus radial extracorporeal shock wave therapy in the 
treatment of carpal tunnel syndrome: A randomized-controlled 
study. Turk J Phys Med Rehabil. 2022 Mar 1;68(1):126-135. 
doi: 10.5606/tftrd.2022.7187. PMID: 35949973; PMCID: 
PMC9305635.

21. Ceylan İ, Kürtüncüoğlu B, Tuncay F, Canli M, Alkan H, 
Tayfur A. Comparison of high- and low-dose radial 
extracorporeal shock wave therapy in carpal tunnel syndrome. 
Rev Assoc Med Bras (1992). 2025 May 2;71(3):e20241815. 
doi: 10.1590/1806-9282.20241815. PMID: 40332277; PMCID: 
PMC12051945

22. Koçak Ulucaköy R, Yurdakul FG, Bodur H. Extracorporeal 
shock wave therapy as a conservative treatment option for 
carpal tunnel syndrome: A double-blind, prospective, 
randomized, placebo-controlled study. Turk J Phys Med 
R e h a b i l .  2 0 2 0  N o v  9 ; 6 6 ( 4 ) : 3 8 8 - 3 9 7 .  d o i : 
10.5606/tftrd.2020.3956. PMID: 33364558; PMCID: 
PMC7756840.

23. Turgut MC, Saglam G, Toy S. Efficacy of extracorporeal 
shock wave therapy for pillar pain after open carpal tunnel 
release: a double-blind, randomized, sham-controlled study. 
Ko rean  J  Pa in .  2021  Ju l  1 ;34 (3 ) :315 -321 .  do i : 
10.3344/kjp.2021.34.3.315. PMID: 34193637; PMCID: 
PMC8255150.

How to Cite this Article
García Ávila AT, Morales KC, Rodríguez ALV, Serrano DM, Orozco DAR, Quintana 
DHA  Extracorporeal Shock Wave Therapy in Carpal Tunnel Syndrome: A  |
Narrative Review of Clinical Outcomes and Therapeutic Implications  Journal of |

Regenerative Science  Jul-Dec 2025; 5(2): 32-38|

Conflict of Interest: NIL
Source of Support: NIL

Ávila García AT, et al


	1: 32
	2: 33
	3: 34
	4: 35
	5: 36
	6: 37
	7: 38

