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Abstract 
 

The current study aims to evaluate the potential role of extracorporeal shock wave therapy (ESWT) in functional status, physical 
disability, and pain in patients suffering from low back pain (LBP). ESWT may provide superior therapeutic outcomes in reducing 
pain and ameliorating the patient's functional status regarding LBP. 
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Background 

Low back pain (LBP) is described as a pain emerging in 
the back area, from the inferior costal border to the gluteal 
sulcus, affecting people of all ages (1). LBP represents the 
second leading etiology of adulthood disability in the 
United States of America (USA). It accounts for almost 149 
million work days lost and is estimated to cost 
approximately 100 to 200 billion dollars annually (2). The 
LBP lifetime prevalence and mean LBP prevalence have 
been estimated to be 84% and 11.9%, respectively. 

Conservative management methods, including 
physical exercises, manual techniques, pharmacotherapy, 
and physiotherapeutic procedures, remained the primary 
therapeutic approach of choice for patients suffering from 
LBP. Modern extracorporeal shock wave therapy (ESWT) 
has recently been employed more (3). Despite the growing 
ESWT administration in LBP management, debates 
surround its definitive effectiveness (4). This review 
discusses the therapeutic role of ESWT in patients 
suffering from LBP. 
ESWT 

ESWT provides a noninvasive physiotherapy technique 
that was demonstrated to be compelling enough in 
various pathologies, including nonunion of long bone 
fractures, plantar fasciitis, calcific tendinopathies of the 
shoulder, and lateral epicondylitis of the elbow (5). Radial 
shockwave therapy (R-SWT) and focused shockwave 
therapy (F-SWT) deliver two primary forms of ESWT. F-SWT 
initially creates wide-range pressure, which converges at a 
certain depth in the patient's body. Piezoelectric, 
electrohydraulic, and electromagnetic provide three 
primary F-SWT commercial tools for clinical benefit (6). 

Conversely, R-SWT creates outward directed maximal 
pressure waves at the applicator which is alleviated as 
waves moved toward the deeper structures (6, 7). Pressure 

waves generated by R-SWT reach lower peak pressure and 
lower speeds and might not elicit a true shockwave by 
which a so-called alternative terminology of "radial 
pressure wave therapy" is suggested (8).  

The physical impacts related to the ESWT seem to be 
associated with maximal positive pressure (bar) or energy 
per unit area [energy flux density (EFD), mJ/mm2], which 
could be considered as the ESWT dosage (7). Contrary to  
F-SWT, which enables more effects from the application 
site, R-SWT generally poses a remarkable superficial 
impact (8). Although both provide appropriate choices, 
distinct mechanistic features may lead to different 
outcomes for an opted condition (9-11). 
ESWT in Acute Back Pain 

Acute LBP (ALBP), which has a lifetime prevalence of 
approximately 85% among 18 to 74-year-olds, represents 
one of the most frequent types of musculoskeletal system-
associated pain (12-14). The "German National Care 
Guidelines" evaluates the evidence of non-medication 
therapy efficacy in the acute nonspecific LBP management 
(15). Due to the lack of robust scientific supporting data,  
R-SWT was not indicated in the abovementioned guideline 
(16). In a recently published randomized controlled trial 
(RCT) investigating the effectiveness of R-SWT in patients 
suffering from ALBP, the author concluded that both 
groups significantly demonstrated improvement in all 
patient-reported outcome measures at the last follow-up. 
Visual analogue scale (VAS) for LBP declined by 60.7%  
(P < 0.001) and 86.4% (P < 0.001) in the intervention and 
sham groups, respectively. The intervention group 
represented significantly less pain relief following 4 and 12 
weeks. The EuroQol 5 Dimension (EQ-5D) submodality pain 
especially demonstrated superior results for the sham 
group (P < 0.014) compared to the intervention over  
8 weeks. Conventional guideline therapy combined with 
additional R-SWT in ALBP poses no significant impact on 
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physical function, pain intensity, or quality of life (16). 
ESWT in Chronic Back Pain 

ALBP episodes are mostly resolved within 6 weeks. 
About 25% of patients suffering from ALBP experience a 
recurrence episode within the upcoming year, and 
chronic LBP (CLBP) may develop in almost 7% of all suffers 
(17). CLBP is referred to as an LBP longer than 12 weeks and 
frequently impairs behavioral, socioeconomic, and 
physical conditions (17). 

A recent RCT by Walewicz et al. investigated the 
potential role of R-SWT in patients suffering from CLBP. 
Compared to a conventional physiotherapy program, the 
R-SWT significantly impacts pain relief and functional 
condition improvement. Compared with traditional 
physiotherapy, R-SWT and core stability exercises posed 
significant postural sway improvements in patients 
suffering from LBP (18). 

According to a prospective randomized study 
performed by Rajfur et al. investigating the efficacy of 
focused extracorporeal shock wave  therapy (FESWT) in 
CLBP during a 3-month follow-up, FESWT combined with an 
exercise program achieved an effective option in patients 
suffering from CLBP in short to long-term periods. Although 
FESWT led to pain relief, no significant improvement in the 
patient's functional state was noted. Hence, ESWT could not 
provide a critical enrichment approach for achieving a 
typical rehabilitation program (19). 

Yue et al. performed a systematic review and meta-
analysis of RCTs investigating ESWT for managing CLBP. 
Accordingly, the ESWT led to lower pain intensity at month 
1 [standardised mean difference (SMD) = -0.81, 95% 
confidence interval (CI) = -1.21 to -0.42], as well as a lower 
disability score at month 1 and month 3 (SMD = -1.45, 95% CI 
= -2.68 to -0.22; SMD = -0.69, 95% CI = -1.08 to -0.31, 
respectively) compared with control. No remarkable 
shockwave-associated adverse events were noted. ESWT 
administration in patients suffering from CLBP allowed 
significant short-term pain relief and reduced disability (17). 

Similarly, in a recent meta-analysis performed by Li  
et al. investigating the efficacy and safety profile of ESWT 
on LBP, no significant effect was found for ESWT in the 
context of the pain intensity at month 3 of follow-up  
(P > 0.05). No remarkable therapeutic-associated adverse 
events were noted (20). 
Clinical Administration in Tendinopathies, Soft Tissue 
Pathologies, and Fasciopathy 

The ESWT administration is established on clinical 
focusing, referees as treatment over the region of maximal 
pain, which should be applied to optimize outcomes and 
guide application to primary zones of injury. For instance, 
the muscle-tendon-bone unit treatment could indicate 
soft tissue impairments compared to the ESWT 
administration at the primary zone of tendon pathology. 
As one more example, exploration of the soleus, 
gastrocnemius, myotendinous junction, and direct 
application through the tendon should be considered 
when mid-portion management of Achilles tendinopathy 
is applied to identify the additional zone of injury. 

Although the treatment process using ESWT could be 
painful, despite raising concerns regarding botulinum 
toxin, corticosteroid, or application of other medication in 
managing musculoskeletal injury or spasticity treatment, 
no upper limits in total ESWT application are established. 
Hence, managing secondary damage zones during the 
treatment session could be rational. In the case of Achilles 
tendinopathy, treatment of secondary plantar fasciitis or 

coexisting posterior tibial tendinopathy could achieve the 
optimized function (21). 
Conclusion 

The LBP therapeutic program using ESWT offers a 
compelling choice, leading to considerable pain relief, 
lower disability, and a better functional status without 
associated adverse events and short to long-term follow-up.  
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