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ABSTRACT

The author presents the case of a patient afflicted by pes anserine bursitis completely resolved thanks to treatment 
with oxygen-ozone therapy. The complete recovery was confirmed by the control with Magnetic Resonance one month 
after the treatment.

The imaging-guided intra-bursal injection of the oxygen-ozone gas mixture can therefore be considered a valid 
therapeutic alternative in the treatment of inflammatory and overload joint pathology; as a method of simple and rapid 
implementation with low costs and without significant side effects or contraindications.
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INTRODUCTION

Pes anserine bursitis is part of the large group of so-called overload diseases. The inflammatory process affects 
the bursa’s anatomical complexity of the goose paw (sartorius, gracilis, and semitendinosus). The treatment of pes 
anserine bursitis finds as the first therapy the suspension of the activity that caused the inflammation, then uses not 
particularly aggressive therapies such as anti-inflammatory drugs, cryotherapy (for periods of 15 min), ultrasound 
physiotherapy, tecar therapy, strengthening of the quadriceps muscles, stretching of the internal flexor and rotator muscles 
of the knee. Oxygen-ozone therapy can be a valid and effective alternative in the treatment and resolution of the 
inflammatory process of pes anserine bursitis. In addition, the infiltration of the mixture directly into the bag, thanks to 
ultrasound control, allows the anti-edema effect of ozone optimally and effectively activates the mechanisms that oversee 
the anti-inflammatory response (1, 2).

Clinical Case
A 41-year-old male amateur basketball player underwent arthroscopic surgery for a medial meniscectomy in 

January 2016. In March, he came to our attention complaining of pain on the inside of the knee. The pain increased with 
movements, while a state of rest relieved the symptoms. Physical activity exacerbated the symptoms, and the pain was 
evoked by pressure palpation in the affected area. Following the poor results obtained after the targeted physical therapies 
and the administration of anti-inflammatory drugs, he was subjected to magnetic resonance imaging of the knee (3) (Fig. 
1).
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INTRODUCTION

Myokines described over the past decade are low molecular weight cytokines generated by skeletal muscle cells after 
muscular activity and secretion (1). Hence, the cytokines released by the muscles can be referred to as myokines. They 
can have local and systemic effects and can act like cytokines in an endocrine, autocrine, and paracrine manner (2, 3). 
These proteins act on many organs and tissues as their receptors are ubiquitous throughout the body. Myokines stimulate 
the protein kinase activated by AMP, increase glucose absorption, and improve lipolysis by demonstrating a therapeu-
tic and preventive effect on metabolic diseases such as obesity (4, 5). During muscle exercise, myokines participate in 
tissue metabolic activity by regulating and protecting the physiological state of the muscle (7, 8). In addition, skeletal 
muscle carries out secretory activity, which is made up of many peptides, that allows it to crosstalk with other tissues 
(9, 10). Interleukin-6 (IL-6) can be considered a myokine that acts on the muscle, immune system, and liver. In arthritic 
pathologies, the liver produces serum proteins such as serum amyloid A (SAA) and fibrinogen, which are mediated by 
some cytokines, including IL-6 and IL-1. Liver cells cultured in vitro in the presence of IL-1 and IL-6 cause an increase 
in mRNA, proteins of the SAA and fibrinogen, a reaction that is inhibited by pretreatment with an IL-1 receptor blocker, 
such as interleukin-1 receptor antagonist (IL-1RA); this demonstrates that the SAA response in the acute phase requires 
inflammatory cytokines such as IL-1 and IL-6 (11, 12).

Exercise with muscle contractions causes physiological alterations by producing secretory molecules such as tumor 
necrosis factor (TNF) and chemokine CCL2 which can mediate obesity. The adipose tissue formed by adipocytes specif-
ically produces leptin and inflammatory molecules that can transmit messages to the brain. Adipose tissue participates in 
the inflammatory process by producing adipokines which are in equilibrium with myokines (13, 14). Adipokines mediate 
inflammatory diseases such as atherosclerosis and diabetes, while myokines have beneficial effects on the human body. 
Therefore, skeletal muscle produces and releases myokines into blood circulation, opposing dysmetabolic phenomena 
such as diabetes and atherosclerosis and pro-inflammatory adipokines produced by adipose tissue. During physical ac-
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tivity, the muscle releases irisin, IL-15, leukaemia inhibitory factor (LIF), brain-derived neurotrophic factor (BDNF), 
fibroblast growth factor-21 (FGF-21), and SPARC, counteracting the synthesis of adipose tissue.
Myokines such as IL-6, IL-8, IL-15, IL-4, IL-7, myostatin, FGF, LIF, BDNF, erythropoietin (EPO), and brain-like growth 
factor insulin-1 (IGF-1) regulate the energy process by acting on carbohydrate and lipid metabolism and induce the pro-
duction of biologically active molecules. Myokines protect us from cardiovascular diseases, obesity, and diabetes (15-
18). The synthesis of myokines is reduced in physical inactivity, worsening the quality of life and the immune response. 
Physical exercise causes the synthesis of myokines, improving brain function. BDNF, upregulated by muscle-produced 
cathepsin B, is a well-studied myokine that regulates neurogenesis and synaptic function, although the exact mechanisms 
are still unclear. Skeletal muscle activity requires adenosine triphosphate (ATP), regulates myokine expression, increases 
oxidative stress, and mediates the neurobiological response. The production of myokines leads to an endocrine effect on 
metabolism, thermogenesis, inhibition of inflammation, mitochondrial biogenesis, and fatty acid oxidation. Myokines 
promote angiogenesis and represent a potential therapeutic target, although further investigation is needed.

CONCLUSION

In conclusion, myokines are a new class of functional molecules connected from a metabolic point of view to muscle, 
bone and adipose tissues and represent a new chapter in the physiology and pathology of human medicine.
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ABSTRACT

The author presents the case of a patient afflicted by pes anserine bursitis completely resolved thanks to treatment 
with oxygen-ozone therapy. The complete recovery was confirmed by the control with Magnetic Resonance one month 
after the treatment.

The imaging-guided intra-bursal injection of the oxygen-ozone gas mixture can therefore be considered a valid 
therapeutic alternative in the treatment of inflammatory and overload joint pathology; as a method of simple and rapid 
implementation with low costs and without significant side effects or contraindications.
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INTRODUCTION

Pes anserine bursitis is part of the large group of so-called overload diseases. The inflammatory process affects 
the bursa’s anatomical complexity of the goose paw (sartorius, gracilis, and semitendinosus). The treatment of pes 
anserine bursitis finds as the first therapy the suspension of the activity that caused the inflammation, then uses not 
particularly aggressive therapies such as anti-inflammatory drugs, cryotherapy (for periods of 15 min), ultrasound 
physiotherapy, tecar therapy, strengthening of the quadriceps muscles, stretching of the internal flexor and rotator muscles 
of the knee. Oxygen-ozone therapy can be a valid and effective alternative in the treatment and resolution of the 
inflammatory process of pes anserine bursitis. In addition, the infiltration of the mixture directly into the bag, thanks to 
ultrasound control, allows the anti-edema effect of ozone optimally and effectively activates the mechanisms that oversee 
the anti-inflammatory response (1, 2).

Clinical Case
A 41-year-old male amateur basketball player underwent arthroscopic surgery for a medial meniscectomy in 

January 2016. In March, he came to our attention complaining of pain on the inside of the knee. The pain increased with 
movements, while a state of rest relieved the symptoms. Physical activity exacerbated the symptoms, and the pain was 
evoked by pressure palpation in the affected area. Following the poor results obtained after the targeted physical therapies 
and the administration of anti-inflammatory drugs, he was subjected to magnetic resonance imaging of the knee (3) (Fig. 
1).
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ABSTRACT

Myofascial Pain Syndrome (MPS) is widespread, undiagnosed, and carries a high cost. While people suffer for years, 
physicians frequently dismiss MPS. Although MPS can progress into fibromyalgia, there are currently no proven effective 
treatments for either condition. The subject of several investigations is central sensitisation. This scoping review’s 
objective is to thoroughly seek studies that address the molecular biology and clinical facets of myofascial pain syndrome. 
We conducted a thorough search of several keywords in Science Direct, PubMed, and Google Scholar to find studies from 
2013 to 2021, based on title and abstract, followed by a complete text analysis. Guidelines for PRISMA-ScR review are 
followed. A better knowledge of the molecular and subcellular mechanisms underlying this condition can be beneficial in 
effectively managing MPS. This increased understanding might also help current treatment plans to be optimised.

KEYWORDS: pain, fascial tightness, trigger point, literature review

INTRODUCTION

The quality of life is adversely affected by chronic pain, which is a major source of morbidity. Muscle and fascia-related 
discomfort is known as Myofascial Pain Syndrome (MPS). Myofascial discomfort sometimes referred to as “muscle knots,” 
typically develops in “trigger points” (TrPs) or “sensitive areas”. In a constricted muscle, there are tiny and sensitive regions 
called TrPs. These produce pain in a remote area classified as a referred pain zone either spontaneously or in response to 
compression (1). According to conventional wisdom, “TrPs” are thought to be connected to MPS and vary from “tender points” 
in that they transmit pain. The concept of MPS is still ambiguous. Some describe it as a regional pain condition or categorise it 
according to sensitivity and related painful regions. TrPs and myofascial pain, however, are a hallmark.

TRPs can result in either acute pain that generally goes away within a week or persistent pain. It should be remembered 


