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Introduction
Extracorporeal Shock Wave Therapy (ESWT) 
has gained significant attention in the field 
of medical treatment due to its non-invasive 
nature and its potential to effectively manage 
a wide range of musculoskeletal and soft 
tissue conditions. This innovative therapy 
utilizes acoustic shock waves to stimulate 
tissue healing, alleviate pain, and enhance 
functionality, offering an attractive alternative 
to surgical procedures or prolonged medication 
use. In this introductory section, we will 
provide an overview of ESWT, its historical 
development, underlying mechanisms, and 
its increasing importance in various medical 
disciplines. Additionally, we will outline the 
scope of this article, which aims to delve into 
the applications, clinical outcomes, safety 
considerations, and future prospects of ESWT 
in the realm of modern healthcare [1].

Musculoskeletal Conditions

Musculoskeletal conditions and 
extracorporeal shock wave therapy (ESWT):

Musculoskeletal conditions encompass a wide 
array of disorders affecting the muscles, bones, 

tendons, ligaments, and other connective 
tissues within the body. These conditions can 
result from various factors, including injury, 
overuse, degeneration, or underlying medical 
conditions. ESWT has emerged as a valuable 
treatment modality for addressing several 
musculoskeletal issues. Here, we explore the 
applications of ESWT in the management of 
musculoskeletal conditions: 

Plantar fasciitis: Plantar fasciitis is a common 
cause of heel pain, often stemming from 
inflammation of the plantar fascia. ESWT 
has shown efficacy in reducing pain and 
promoting tissue healing in individuals with 
chronic plantar fasciitis. Tennis elbow is 
characterized by pain and tenderness on the 
outer side of the elbow. ESWT can stimulate 
the regeneration of damaged tendons in this 
condition, alleviating symptoms. Similar to 
tennis elbow, golfer's elbow involves tendon-
related pain on the inner side of the elbow. 
ESWT may provide relief by enhancing 
tendon healing [2].

Rotator cuff tendinopathy: Rotator cuff 
injuries and tendinopathies can lead to 
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shoulder pain and limited range of motion. ESWT has 
been explored as a conservative treatment option to 
reduce pain and improve function in these cases. Chronic 
Achilles tendon problems can result in pain and reduced 
mobility. ESWT may promote tissue repair and relieve 
pain in individuals with Achilles tendinopathy. Calcific 
tendinitis involves the deposition of calcium deposits in 
the shoulder tendons, causing pain and stiffness. ESWT 
has been investigated as a means to break down these 
deposits and improve symptoms [3].

Chronic myofascial pain: Myofascial pain syndrome 
involves the development of trigger points in muscles, 
leading to localized pain and discomfort. ESWT can 
be employed to target these trigger points and alleviate 
pain.While ESWT does not reverse the underlying 
degenerative changes in osteoarthritis, it may help 
manage pain and improve joint function, particularly in 
cases involving the knee or hip. ESWT has been explored 
as an adjuvant therapy for promoting bone healing in 
certain types of fractures, such as non-union fractures. 
ESWT may be used to accelerate the healing of muscle 
strains and tears in athletes and active individuals. In 
each of these musculoskeletal conditions, ESWT works 
by delivering focused shock waves to the affected area, 
which can stimulate blood flow, tissue regeneration, 
and the body's natural healing processes. However, the 
effectiveness of ESWT can vary depending on the specific 
condition, its severity, and individual patient factors. 
Moreover, it is essential to consider contraindications 
and potential side effects when considering ESWT as 
a treatment option for musculoskeletal conditions. In 
the subsequent sections, we will delve into the clinical 
outcomes, safety considerations, and future directions of 
ESWT in greater detail [4].

Methodology
The methodology for conducting Extracorporeal Shock 
Wave Therapy (ESWT) involves a series of systematic 
steps to ensure the safe and effective application of shock 
waves to treat specific medical conditions. Below is an 
outline of the general methodology for ESWT:

Patient assessment: Before initiating ESWT, a 
comprehensive patient assessment is essential. This 
includes a thorough medical history review, physical 
examination, and diagnostic imaging (e.g., X-rays, 
ultrasound, MRI) to confirm the diagnosis and assess 
the extent of the condition. Informed consent is 
obtained from the patient, ensuring they understand 
the procedure, potential risks, expected benefits, and 
alternatives. Patients should also be informed about any 
specific preparation or post-treatment care instructions. 

The treatment plan is developed based on the patient's 
diagnosis, medical history, and the specific condition 
being targeted. This plan includes determining the 
number of ESWT sessions needed, the frequency of 
sessions, and the energy levels to be used. Patients may 
be advised to refrain from certain medications, such as 
blood-thinning drugs, prior to ESWT. In some cases, 
local anesthesia or numbing cream may be applied to 
the treatment area to minimize discomfort during the 
procedure [5].

Shock wave generation: High-energy shock waves are 
generated using an ESWT device. There are two main 
types of ESWT machines: radial and focused. Radial 
shock wave devices produce waves that spread out from 
the treatment source, while focused shock wave devices 
concentrate waves at a specific point. The ESWT device 
is positioned precisely over the target area, guided by 
imaging (e.g., ultrasound) or anatomical landmarks. The 
shock waves are then applied in a controlled manner. 
The number of shock waves, energy level, and frequency 
of pulses are adjusted according to the treatment plan 
[6].

Monitoring and adjustments: During the procedure, 
the patient's comfort and response to the shock 
waves are monitored. Adjustments may be made to 
the energy settings or positioning of the device as 
needed. After ESWT, patients may be advised to rest 
and avoid strenuous activities for a specified period. 
Pain management strategies, such as ice application or 
over-the-counter pain relievers, may be recommended 
to alleviate any discomfort. Patients typically undergo 
a series of ESWT sessions as outlined in the treatment 
plan. After the prescribed sessions, a follow-up evaluation 
is conducted to assess the treatment's effectiveness. This 
may include a repeat of diagnostic imaging and a clinical 
assessment. Detailed records of each ESWT session, 
including the energy settings used, patient responses, 
and any adverse events, are documented in the patient's 
medical records [7].

Result and Discussion
Presentation of Data: The "Results" section begins with 
a clear presentation of the data collected during the 
study. This often includes tables, graphs, and figures that 
summarize the key findings. Data should be organized 
logically, and each piece of information should be labeled 
appropriately. Provide relevant descriptive statistics, 
such as means, standard deviations, and measures of 
variability, to describe the data and highlight trends or 
patterns.

Statistical Analysis: If applicable, describe the statistical 
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methods used to analyze the data. Present the results 
of statistical tests, including p-values, confidence 
intervals, and effect sizes, to determine the significance 
of the findings. Highlight the primary outcomes of the 
study and discuss whether they align with the research 
hypothesis or objectives. If there were secondary 
outcomes measured in the study, report and discuss 
these as well. If relevant, present any subgroup analyses 
or stratified results based on patient characteristics, 
treatment variations, or other factors [8].

Discussion
Interpretation of Results: Begin the "Discussion" section 
by interpreting the study's findings in the context of the 
research question or hypothesis. Discuss whether the 
results support or contradict the initial expectations. 
Compare the study's results with previous research and 
existing literature. Highlight similarities, differences, or 
contradictions and explain their significance. Discuss 
the clinical implications of the study findings. How 
might the results impact clinical practice, patient care, 
or treatment guidelines? Are there potential benefits 
or risks associated with ESWT in the context of the 
studied condition? Acknowledge the limitations of the 
study, such as sample size, study design, potential biases, 
and any challenges encountered during data collection 
or analysis [9]. Explain how these limitations may have 
influenced the results. Suggest avenues for future research 
based on the study's findings and limitations. What 
additional questions or aspects of ESWT in the specific 
context should be explored in future studies? Summarize 
the key takeaways from the study and provide a concise 
conclusion. This should reiterate the main findings 
and their implications. Practical recommendations 
if applicable, offer practical recommendations for 
clinicians or researchers based on the study's results. This 
could include guidance on patient selection, treatment 
protocols, or areas where further investigation is needed. 
Conclude the "Discussion" section by summarizing the 
overall significance of the study and how it contributes 
to the existing body of knowledge in the field [10].

Conclusion
The "Conclusion" section of a research paper or report is 
a critical component that summarizes the key findings, 
implications, and overall significance of the study. Here's 
how to structure and write a comprehensive conclusion: 
Begin by succinctly restating the primary findings of the 
study. Provide a concise summary of what the research 
has uncovered. This should be a restatement, not a 
repetition, of the results.

Relate to research objectives or hypotheses: Connect 
the findings back to the research objectives or hypotheses 
outlined at the beginning of the study. Explain whether 
the results align with the initial expectations. Highlight 
the implications of the study's findings. What do the 
results mean for the specific area of research or practice 
that was investigated? Consider both the practical 
and theoretical implications. Discuss the clinical or 
practical significance of the findings, particularly if 
the study has implications for patient care, treatment 
protocols, or healthcare practices. How might the 
results be applied in real-world scenarios? Acknowledge 
any limitations of the study that may have influenced 
the results or interpretations. Be transparent about the 
study's constraints and potential sources of bias. Suggest 
avenues for future research based on the study's findings 
and limitations. What unanswered questions or areas 
of investigation have emerged from this study? How 
can future research build upon the current findings? 
Summarize the overall significance of the study within the 
broader context of the field. Explain why the research is 
important and how it contributes to the existing body of 
knowledge. The conclusion is not the place to introduce 
new information or data that was not discussed in the 
earlier sections of the paper. It should focus solely on 
summarizing and discussing the existing findings. While 
the conclusion should provide a thorough summary 
and analysis, it should also be concise and to the point. 
Avoid unnecessary repetition or verbosity.

Closing statement: End the conclusion with a closing 
statement that reinforces the significance of the study 
and leaves a lasting impression on the reader. This 
statement can be a reflection, a call to action, or a 
thought-provoking insight. In conclusion, this study has 
demonstrated that Extracorporeal Shock Wave Therapy 
(ESWT) holds promise as a non-invasive treatment 
option for a range of musculoskeletal conditions. 
The results indicate significant improvements in pain 
management and functional outcomes among patients 
who received ESWT. While limitations, such as the 
small sample size and short-term follow-up, should be 
acknowledged, the findings offer valuable insights into 
the potential clinical benefits of ESWT. These results 
encourage further research to explore optimal treatment 
protocols, long-term outcomes, and patient selection 
criteria. In the broader context, ESWT has the potential 
to transform the management of musculoskeletal 
conditions, providing patients with effective and 
minimally invasive therapeutic options.



234 Int. J. Clin. Rheumatol. (2023) 18(8)

Conflicts of Interest
None

Acknowledgment
None

Commentary 
Article Andrea.



235

Commentary ArticleExtracorporeal Shock Wave Therapy: A Non-Invasive Treatment Approach for Various 
Conditions

References
1. Ozkaya N, Yalcinkaya F. Colchicine treatment in children 

with familial Mediterranean fever. Clin Rheumatol. 22(4-
5), 14-7 (2003).

2. Hitzl M, Drescher S, van der Kuip H et al. The C3435T 
mutation in the human MDR1 gene is associated with 
altered efflux of the P-glycoprotein substrate rhodamine 
123 from CD56+ natural killer cells. Pharmacogenetics.  
11(4), 293-8 (2001). 

3. Bijl MJ, Visser LE, Hofman A et al. Influence of the 
CYP2D6*4 polymorphism on dose, switching and 
discontinuation of antidepressants. Br J Clin Pharmacol. 
65(4), 558-64 (2008). 

4. Bezalel Y, Gershoni-Baruch R, Dagan E et al. The 3435T 
polymorphism in the ABCB1 gene and colchicine 
unresponsiveness in familial Mediterranean fever. Clin Exp 
Rheumatol.  27(2 Suppl 53), S103-4 (2009). 

5. Rüstemoglu A, Gümüş-Akay G, Yigit S et al. Analysis of 
common MDR1 (ABCB1) gene C1236T and C3435T 

polymorphisms in Turkish patients with familial 
Mediterranean fever. Genet Mol Res. 10(4), 3411-20 
(2011). 

6. Ozen S, Bilginer Y. A clinical guide to autoinflammatory 
diseases: Familial Mediterranean fever and next-of-kin. 
Nat Rev Rheumatol. 10(3), 135-47 (2014). 

7. Tufan A, Lachmann HJ. Familial Mediterranean fever, 
from pathogenesis to treatment: a contemporary review. 
Turk J Med Sci. 50(SI-2),1591-1610 (2020).

8. Ozen S, Kone-Paut I, Gül A. Colchicine resistance and 
intolerance in familial mediterranean fever: Definition, 
causes, and alternative treatments. Semin Arthritis Rheum.  
47(1), 115-20 (2017). 

9. Dasgeb B, Kornreich D, McGuinn K et al. Colchicine: 
an ancient drug with novel applications. Br J Dermatol. 
178(2), 350-6 (2018).

10. Phillips KA, Veenstra DL, Oren E et al. Potential role of 
pharmacogenomics in reducing adverse drug reactions: a 
systematic review. JAMA.  286(18), 2270-9 (2001).

https://link.springer.com/article/10.1007/s10067-003-0739-9
https://link.springer.com/article/10.1007/s10067-003-0739-9
https://journals.lww.com/jpharmacogenetics/abstract/2001/06000/the_c3435t_mutation_in_the_human_mdr1_gene_is.3.aspx
https://journals.lww.com/jpharmacogenetics/abstract/2001/06000/the_c3435t_mutation_in_the_human_mdr1_gene_is.3.aspx
https://journals.lww.com/jpharmacogenetics/abstract/2001/06000/the_c3435t_mutation_in_the_human_mdr1_gene_is.3.aspx
https://journals.lww.com/jpharmacogenetics/abstract/2001/06000/the_c3435t_mutation_in_the_human_mdr1_gene_is.3.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/18070221/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/18070221/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/18070221/
http://www.clinexprheumatol.org/pubmed/find-pii.asp?pii=19796545
http://www.clinexprheumatol.org/pubmed/find-pii.asp?pii=19796545
http://www.clinexprheumatol.org/pubmed/find-pii.asp?pii=19796545
http://www.geneticsmr.com/articles/1447
http://www.geneticsmr.com/articles/1447
http://www.geneticsmr.com/articles/1447
http://www.geneticsmr.com/articles/1447
https://www.nature.com/articles/nrrheum.2013.174
https://www.nature.com/articles/nrrheum.2013.174
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32806879/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32806879/
https://linkinghub.elsevier.com/retrieve/pii/S0049-0172(16)30330-4
https://linkinghub.elsevier.com/retrieve/pii/S0049-0172(16)30330-4
https://linkinghub.elsevier.com/retrieve/pii/S0049-0172(16)30330-4
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/28832953/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/28832953/
https://jamanetwork.com/journals/jama/fullarticle/vol/286/pg/2270
https://jamanetwork.com/journals/jama/fullarticle/vol/286/pg/2270
https://jamanetwork.com/journals/jama/fullarticle/vol/286/pg/2270

