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1. Introduction

Musculoskeletal disorders are believed to be the second most frequent cause of dis-
ability worldwide [1]. Pain management focuses on pharmacological interventions for
musculoskeletal and temporomandibular disorders (TMD); nevertheless, the functional
consequences of chronic pain have frequently been underestimated and therefore under-
treated [1,2]. In this scenario, physical therapy and physical agent modalities (PAMs) have
been combined with drug therapy since the dawn of rehabilitation approaches, allowing for
a more prudent management even for the most fragile patients [3]. PAMs are administered
by physiatrists and physical therapists to provide an additive therapeutic effect, gaining
increasing attention in the scientific literature, not only in terms of musculoskeletal pain
relief but also in terms of promoting pain-free functional recovery, particularly if associated
to physical exercise [3,4]. Thus, in light of recent technological advances, the advantages of
PAMs could play a crucial role in a patient-tailored musculoskeletal rehabilitation also in
terms of reducing muscle and nerve lesions, that could be obtained not only by pharmaco-
logical drug assumption or infiltrations. [3-6]. Starting from the clinical evidence, PAMs
could be useful to counteract musculoskeletal pain disorders, helping the patient to achieve
the greatest possible functional recovery [3-6].

To address these needs, the Special Issue “Role of Physiotherapy and Physical Agent
Modalities for Musculoskeletal Disorders: Present and Future” aimed to gather recent
advances to better understand the efficacy, safety and possible contraindications of each
modality. Therefore, this Special Issue provides a broad and clear overview of the effective-
ness of PAMs in the musculoskeletal rehabilitation field.

2. New Perspectives for Physical Agent Modalities for Musculoskeletal Disorders

Six papers [7-12] were published from December 2021 [12] to September 2022 [10] in
the Special Issue “Role of Physiotherapy and Physical Agent Modalities for Musculoskeletal
Disorders: Present and Future”. Concerning the study design, there were the following: one
umbrella review meta-analysis [7], two scoping reviews [8,9], two original papers [10,11]
and one case report [12].

To ensure the best possible treatment of patients suffering from musculoskeletal
and rheumatic diseases, the combination of different rehabilitation modalities could also
be associated with balneotherapy including several therapeutic exercise protocols, thus
representing an effective multimodal strategy [8]. These positive properties might be the
result of a combination of mechanical (hydrostatic force) and thermal (mineral water or
mud temperature) effects. In fact, thermal water immersion might increase buoyancy,
leading to a non-bearing effect, while hydrostatic pressure might provide a helpful result
in pain relief, and joint and muscle function.
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Presently, all existing treatments for fibromyalgia are generally focused on relieving
patients’ symptoms and enhancing their quality of life [9]. Therefore, whole-body cryos-
timulation (WBC), used primarily in sports medicine [13], appears to help reduce pain and
inflammatory symptoms in these patients; despite the small amount of evidence in the
literature, Fontana et al. [9] suggested that WBC may be incorporated into fibromyalgia
management, due to its rapid effect, high patient compliance and PAM cost effective-
ness [14]. Finally, WBC has the capabilities to be integrated into and perhaps enhance
current programs of rehabilitation in patients with fibromyalgia.

The disabling condition complex regional pain syndrome (CRPS) type 1 is a rare but
painful disorder, usually involving the distal extremities such as the wrist, hand, ankle and
foot due to either direct or indirect traumas [15]. In this context, Ryskalin et al. [10] demon-
strated that the rehabilitation protocol must be personalized and focused on the specific
stage of the disease, as well as being promptly adapted to patients’ needs, tolerability and
different clinical manifestations [2]. The treatments must be complementary and sequential
to obtain the maximum benefit, accompanying the patient throughout the course of the
disease, comprising mirror therapy for brain functional reprogramming, physical therapy
with transcutaneous electrical nerve stimulation (TENS), pain desensitization techniques
and the pulsating electromagnetic field technique [10].

Extracorporeal shockwave therapy (ESWT) is a PAM that produces three-dimensional
pressure pulses, lasting microseconds with a peak pressure of 120 MPa, able to generate
different effects, depending on the intensity, pulse cycle and shockwave modality [16].
In this scenario, radial ESWT (r-ESWT) is a pneumatic pressure PAM with a straight
mechanical pulse, which develops power on the skin, but then diffuses the energy radially
into the tissues [11]. Focused ESWT (f-ESWT) is progressively expanding its field of
application to many musculoskeletal pathologies [17]. Tognolo et al. [12] showed that
f-ESWT for the treatment of ligament injury could represent a reliable and safe mild energy
shockwave therapy for the management of nonsurgical injuries. Furthermore, it can become
easy to approach with the assistance of ultrasound guidance in diagnosis, and the effect of
ESWT during the follow-up period can also be easily evaluated.

Marotta et al. [11] reported that ESWT could be considered a favorable treatment for
pain relief in patients with TMD, a clinical condition that might be also correlated with
other chronic diseases (headache, fibromyalgia, obstructive sleep apnea, etc.) [18-20]. In
this scenario, the authors showed that r-ESWT combined with physical therapy appeared
to be an active treatment in pain relief, consequently suggesting the requirement to outline
a tailored rehabilitation plan, including physical therapy and other interventional PAMs,
such as r-ESWT, in patients affected by musculoskeletal disorders.

Lastly, plantar fasciitis is the most common cause of heel pain in adults; in this regard,
Agostini et al. [7] reported, in an umbrella review, that ESWT could be efficient in pain relief
beyond the different parameters set for shockwave delivery in comparison with controls.

3. Conclusions

In conclusion, the recent advances in PAMs for patients affected by musculoskeletal
disorders have brought considerable challenges to clinical rehabilitation practice. The
articles in this Special Issue have provided a comprehensive account of the rehabilitation
demands of patients with complex diseases such as fibromyalgia and CRPS and refined the
rehabilitation frameworks of more frequently recurring disorders such as TMD, plantar
fasciitis and rheumatic diseases. Contributions from researchers and physicians from
around the world emphasize the extent of a cooperative effort to associate and combine
different PAMs in order to enhance the rehabilitation role of these techniques.

This Special Issue might act as a useful resource for physicians and physical therapists,
which could provide more personalized and effective rehabilitation approaches, improving
the health and quality of life of people affected by musculoskeletal disorders.



Appl. Sci. 2023, 13, 6461 3of4

Author Contributions: Conceptualization, N.M., A.d.S. and A.A_; writing—original draft prepara-
tion, N.M. and A.d.S.; writing—review and editing, A.A. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gatchel, R.J.; McGeary, D.D.; McGeary, C.A.; Lippe, B. Interdisciplinary chronic pain management: Past, present, and future. Am.
Psychol. 2014, 69, 119-130. [CrossRef] [PubMed]

Ferrillo, M.; Giudice, A.; Marotta, N.; Fortunato, E; Di Venere, D.; Ammendolia, A.; Fiore, P.; de Sire, A. Pain Management
and Rehabilitation for Central Sensitization in Temporomandibular Disorders: A Comprehensive Review. Int. . Mol. Sci. 2022,
23, 12164. [CrossRef] [PubMed]

Akyuz, G.; Kenis, O. Physical therapy modalities and rehabilitation techniques in the management of neuropathic pain. Am. J.
Phys. Med. Rehabil. 2014, 93, 253-259. [CrossRef] [PubMed]

De Sire, A.; Marotta, N.; Marinaro, C.; Curci, C.; Invernizzi, M.; Ammendolia, A. Role of Physical Exercise and Nutraceuticals in
Modulating Molecular Pathways of Osteoarthritis. Int. |. Mol. Sci. 2021, 22, 5722. [CrossRef]

Roccuzzo, A.; Molinero-Mourelle, P,; Ferrillo, M.; Cobo-Vazquez, C.; Sanchez-Labrador, L.; Ammendolia, A.; Migliario, M.; de
Sire, A. Type I Collagen-Based Devices to Treat Nerve Injuries after Oral Surgery Procedures. A Systematic Review. Appl. Sci.
2021, 11, 3927. [CrossRef]

De Sire, A.; Moggio, L.; Marotta, N.; Fortunato, F; Spalek, R.; Inzitari, M.T.; Paolucci, T.; Ammendolia, A. Ultrasound-Guided
Injections and Proprioceptive Neuromuscular Facilitation as Shoulder Rehabilitation for Multiple Sclerosis and Neuropathic Pain.
Healthcare 2022, 10, 1869. [CrossRef] [PubMed]

Agostini, F.; Mangone, M.; Finamore, N.; Di Nicola, M.; Papa, E; Alessio, G.; Vetrugno, L.; Chiaramonte, A.; Cimbri, G.; Bernetti,
A.; et al. The Efficacy of Instrumental Physical Therapy through Extracorporeal Shock Wave Therapy in the Treatment of Plantar
Fasciitis: An Umbrella Review. Appl. Sci. 2022, 12, 2841. [CrossRef]

Tognolo, L.; Coraci, D.; Fioravanti, A.; Tenti, S.; Scanu, A.; Magro, G.; Maccarone, M.C.; Masiero, S. Clinical Impact of Bal-
neotherapy and Therapeutic Exercise in Rheumatic Diseases: A Lexical Analysis and Scoping Review. Appl. Sci. 2022, 12, 7379.
[CrossRef]

Fontana, ].M.; Gobbi, M.; Pitera, P; Giusti, E.M.; Capodaglio, P. Whole-Body Cryostimulation in Fibromyalgia: A Scoping Review.
Appl. Sci. 2022, 12, 4794. [CrossRef]

Ryskalin, L.; Ghelarducci, G.; Marinelli, C.; Morucci, G.; Soldani, P.; Bertozzi, N.; Annoscia, P.; Poggetti, A.; Gesi, M. Effectiveness
of Decision Support to Treat Complex Regional Pain Syndrome. Appl. Sci. 2022, 12, 8979. [CrossRef]

Marotta, N.; Ferrillo, M.; Demeco, A.; Drago Ferrante, V.; Inzitari, M.T.; Pellegrino, R.; Pino, I; Russo, I.; de Sire, A.; Ammendolia,
A. Effects of Radial Extracorporeal Shock Wave Therapy in Reducing Pain in Patients with Temporomandibular Disorders: A
Pilot Randomized Controlled Trial. Appl. Sci. 2022, 12, 3821. [CrossRef]

Tognolo, L.; Coraci, D.; Bernini, A.; Masiero, S. Treatment of medial collateral ligament injuries of the knee with focused
extracorporeal shockwave therapy: A case report. Appl. Sci. 2022, 12, 234. [CrossRef]

de Sire, A.; Marotta, N.; Lippi, L.; Scaturro, D.; Fari, G.; Liccardi, A.; Moggio, L.; Letizia Mauro, G.; Ammendolia, A.; Invernizzi,
M. Pharmacological treatment for acute traumatic musculoskeletal pain in athletes. Medicina 2021, 57, 1208. [CrossRef] [PubMed]
Klemm, P; Becker, J.; Aykara, I.; Asendorf, T.; Dischereit, G.; Neumann, E.; Miiller-Ladner, U.; Lange, U. Serial whole-body
cryotherapy in fibromyalgia is effective and alters cytokine profiles. Adv. Rheumatol. 2021, 61, 3. [CrossRef] [PubMed]

Iolascon, G.; de Sire, A.; Moretti, A.; Gimigliano, F. Complex regional pain syndrome (CRPS) type I: Historical perspective and
critical issues. Clin. Cases Miner. Bone Metab. 2015, 12, 4-10. [CrossRef] [PubMed]

Ammendolia, A.; Marotta, N.; Demeco, A.; Marinaro, C.; Moggio, L.; Barletta, M.; Costantino, C. Effectiveness of radial shockwave
therapy in calcific and non-calcific tendinopathy of the shoulder: A systematic review and meta-analysis. Muscles Ligaments
Tendons J. 2020, 10, 40-47. [CrossRef]

Marinaro, C.; Costantino, C.; D’Esposito, O.; Barletta, M.; Indino, A.; de Scorpio, G.; Ammendolia, A. Synergic use of botulinum
toxin injection and radial extracorporeal shockwave therapy in multiple sclerosis spasticity. Acta Biomed. 2021, 92, 2021076.
[CrossRef]

Ferrillo, M.; Migliario, M.; Marotta, N.; Fortunato, E; Bindi, M.; Pezzotti, F.; Ammendolia, A.; Giudice, A.; Foglio Bonda, P.L.; de
Sire, A. Temporomandibular disorders and neck pain in primary headache patients: A retrospective machine learning study. Acta
Odontol. Scand. 2023, 81, 151-157. [CrossRef] [PubMed]


https://doi.org/10.1037/a0035514
https://www.ncbi.nlm.nih.gov/pubmed/24547798
https://doi.org/10.3390/ijms232012164
https://www.ncbi.nlm.nih.gov/pubmed/36293017
https://doi.org/10.1097/PHM.0000000000000037
https://www.ncbi.nlm.nih.gov/pubmed/24322437
https://doi.org/10.3390/ijms22115722
https://doi.org/10.3390/app11093927
https://doi.org/10.3390/healthcare10101869
https://www.ncbi.nlm.nih.gov/pubmed/36292316
https://doi.org/10.3390/app12062841
https://doi.org/10.3390/app12157379
https://doi.org/10.3390/app12094794
https://doi.org/10.3390/app12188979
https://doi.org/10.3390/app12083821
https://doi.org/10.3390/app12010234
https://doi.org/10.3390/medicina57111208
https://www.ncbi.nlm.nih.gov/pubmed/34833426
https://doi.org/10.1186/s42358-020-00159-z
https://www.ncbi.nlm.nih.gov/pubmed/33436106
https://doi.org/10.11138/ccmbm/2015.12.3s.004
https://www.ncbi.nlm.nih.gov/pubmed/27134625
https://doi.org/10.32098/mltj.01.2020.05
https://doi.org/10.23750/abm.v92i1.11101
https://doi.org/10.1080/00016357.2022.2105945
https://www.ncbi.nlm.nih.gov/pubmed/35906722

Appl. Sci. 2023, 13, 6461 4of4

19. Paolucci, T.; de Sire, A.; Ferrillo, M.; di Fabio, D.; Molluso, A.; Patruno, A.; Pesce, M.; Lai, C.; Ciacchella, C.; Saggino, A ; et al.
Telerehabilitation proposal of mind-body technique for physical and psychological outcomes in patients with fibromyalgia. Front.
Physiol. 2022, 13, 917956. [CrossRef] [PubMed]

20. Paolucci, T.; Ferrillo, M.; Pezzi, L.; Agostini, F.; Di Matteo, A.; Prosperi, P.; Mangone, M.; Bernetti, A.; Spacone, A.; de Sire, A.
Efficacy of orofacial myofunctional therapy combined with myofascial release in patients with mild obstructive sleep apnoea: A
randomized controlled trial. J. Oral Rehabil. 2023. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3389/fphys.2022.917956
https://www.ncbi.nlm.nih.gov/pubmed/36091366
https://doi.org/10.1111/joor.13456
https://www.ncbi.nlm.nih.gov/pubmed/37010143

	Introduction 
	New Perspectives for Physical Agent Modalities for Musculoskeletal Disorders 
	Conclusions 
	References

