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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

Bruxism is a parafunctional activity which causes the clenching and grinding of teeth. It is divided into two types: 
bruxism during sleep and bruxism during wakefulness. Bruxism has a multifactorial aetiology. The purpose of this study 
is to review the literature and summarize the current evidence regarding the association between these central neuronal 
pathways, especially dopaminergic pathways, and the onset of bruxism episodes. 
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INTRODUCTION

Bruxism is an oral condition of great interest to researchers and clinicians in the dental, neurological and sleep medicine 
domains (1). Bruxism can be defined as “a repetitive jaw-muscle activity characterized by clenching or grinding of teeth and/
or by bracing or thrusting of mandible”. Bruxism has two distinct circadian manifestations: it can occur during sleep (i.e., 
sleep bruxism - SB) or during wakefulness (i.e., awake bruxism - AB) (1). Although bruxism represents a common clinical 
phenomenon (2), the prevalence of “generic bruxism” (i.e., without any distinction between AB and SB) is between 8% to 
31,4% in the examined population. A prevalence of 22-31% for the AB and 13-23% for the SB in the adult population.

Beyond the different circadian manifestations of bruxism, there is consensus that it has a multifactorial aetiology and 
expresses a centrally mediated rather than peripherally mediated phenomenon (3).

Several studies focused on factors associated with its pathogenesis which included: alcohol smoking, drugs (4, 5), 
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psychotropic substances (6), anxiety (7), stress (8-11), psychiatric diseases (5), malocclusions (12, 13), obstructive sleep 
apnea syndrome (OSAS) (14).

It is believed that these biological, environmental, and psychosocial factors may represent a motor stimulus at the 
central nervous system (CNS) level, triggering an altered response to transmission channels of the dopaminergic system, 
which will correspond to the clenching or grinding of the teeth (15-17). However, the exact molecular mechanism that 
regulates these neuronal circuits and allows them to play a primary role in the pathogenesis of bruxism is still unclear.

The aim of this review is to analyze the association between central neuronal pathways (dopaminergic pathways) and 
the onset of bruxism, including both AB and SB.

MATERIALS AND METHODS

The research was performed with MEDLINE / PubMed database, using the term “bruxism” associated with appropriate 
word combinations, such as dopamine; dopamine antagonists; neurochemicals; dopamine receptor; amphetamines; 
antipsychotic agents; psychostimulants; attention deficit disorder with hyperactivity; ecstasy.

The original works published in English were thus selected. Additional sources were selected through the previously 
published articles by searching their references. Since the works concerning the association between dopaminergic 
transmission and the pathogenesis of bruxism are entirely incongruent and confusing, tables have been created to 
summarize the data of selected papers.

Inclusion criteria include: 
1) clinical studies showing an association between a single molecule and bruxism; 
2) experimental studies that demonstrate a cause-effect relationship between a specific molecule (drugs, psychotropic 

substances) and bruxism; 
3) studies based on diagnostic methods such as anamnestic questionnaires, clinical examination, recording by 

polysomnography (PSG) and/or electromyography of masticatory muscles (EMG); 
4) studies whose samples represent an adult and/or adolescent-pediatric population.

Exclusion criteria include:
1) studies in which participants are affected by genetic or neuromuscular diseases; 
2) studies in which patients present with temporomandibular disorders (TMJ) and/or obstructive sleep apnea syndrome; 
3) studies in which the diagnosis of bruxism does not meet the diagnostic criteria approved by the scientific community; 
4) animal studies; 
5) studies whose subjects are under pharmacological treatment for psychiatric pathologies.

The study selection process was performed in three phases. In the first phase, titles and abstracts were analyzed to 
identify papers focusing on the research topic. In the second phase, the complete text was read. Finally, in the third phase, 
studies that met the inclusion criteria were selected and included in this review.

RESULTS 
 

A total of 140 articles were identified from the MEDLINE / PubMed database. Ninety-two studies were selected from 
the analysis of the titles, of which 10 were then excluded as animal studies; after evaluation of the abstract of each work, 
31 works were selected for full-text reading and analysis of the inclusion criteria. 

Finally, 15 articles met the inclusion criteria and were therefore included in this review (Table I). Each study evaluated 
the relationship between dopaminergic neuronal pathways and the genesis of bruxism in different modalities. 

 
 
Table I. Inclusion criteria. 

Bruxism and Dopaminergic Agonists 10 studies 
Bruxism and Dopaminergic Antagonists 2 studies 
Bruxism and D2 Receptors 2 studies  
Bruxism and ADHD  1 study 

Table I. Inclusion criteria.
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Most studies reveal a prominent role of dopaminergic transmission in tooth clenching and grinding pathophysiology, 
as it represents the major neurotransmitter involved in motor control. However, it was demonstrated that dopamine does 
not always act similarly.

The final effect dopamine can exert in triggering the hyperactivity of the chewing muscles is strongly dependent on its 
quantity (excess/defect) and pharmacokinetics. The studies showed a great complexity of dopaminergic transmission due 
to many circuits and receptors. The heterogeneity of bruxism patterns presents among the population (sleep bruxism, awake 
bruxism or both) and the relationship existing with hyper- and hypo-dopaminergic states derive from the involvement of 
different brain regions and from the complex pharmacology of different receptor subtypes to which dopamine binds. The 
interactions between dopamine and bruxism are summarized below in Table II and III, showing each study’s specificity.

DISCUSSION

Selected studies confirm the hypothesis that an altered dopaminergic transmission at the nigrostriatal and mesocortical 
pathways level is involved in the onset of bruxism. Conversely, depletion of dopaminergic transmission at the level of 
the meso-cortical pathway and the nigro-striatal pathway can result in an imbalance of the basal ganglia circuit, which 
determines muscle hyperactivity (3, 18, 19).

These neuronal pathways, therefore, represent the two main dopaminergic pathways involved in the pathophysiology 

Table II. The interactions between dopamine and bruxism.Table II. The interactions between dopamine and bruxism. 
 

 
AB = Awake Bruxism; SB = Sleep Bruxism; M = Men; W=Women  = Increase of bruxism;  = Decrease of bruxism 
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of bruxism. Suppression of the nigro-striatal pathway, following the administration of typical antipsychotic drugs, 
determines the establishment of “iatrogenic” bruxism due to loss of motor control.

“Idiopathic” bruxism, on the other hand, could be alleviated with short-term administration of L-DOPA and 
dopaminergic agonists. They stimulate dopaminergic receptors in basal ganglia, thus increasing dopamine control over 
motor functions by the nigrostriatal pathways. 

An imbalance of the dopaminergic pathway in the meso-cortical tract may represent a key to the genesis and 
pathophysiology of wakefulness and/or sleep bruxism (20-22). This feature is even more evident in patients with frontal 
lobe cerebral hypo-perfusion. In fact, in these patients, there is a hypersensitivity of the presynaptic receptors.

One study suggests that bruxism can also be induced by the action of other neurotransmitters, such as serotonin (5-HT) 
and noradrenaline (23). Thus, we assume the existence of an “alternative” pathway between bruxism and the neuronal 
circuits of the central nervous system, demonstrating the complexity of these interactions in our brain. Indeed, it is 
known that nicotine addiction is closely associated with bruxism (24, 25). Nicotine represents a powerful stimulus for the 
transmission and release of dopamine in the brain, which could explain the evidence that the prevalence of SB in smokers 
is two times higher than in non-smokers (26, 27).

CONCLUSIONS

Bruxism can be considered a parafunction of the central nervous system, a fact that implies a multifactorial aetiology. 
The reported data suggest that bruxism is an expression of disorders of the dopaminergic central system, and these 
alterations can be of two types: direct or indirect.

Table III: AB= awake bruxism; SB= sleep bruxism; t= bruxism enhancement.Table III. Interactions between dopamine and bruxism. 

Table III: AB= awake bruxism; SB= sleep bruxism; t= bruxism enhancement.  

 Study 

design 

Population 
(n° of 
participants)  

Drugs Mean 
Age 

Effect on 
bruxism 

See S-J e Tan 

E-K 

2003 

Case 

Report 

1 (AB + SB) Amphetamine (chronic use) 37 t 

Ricardo 

Jorge Dinis- 

Oliveira 2010 

Case 

Reports 

3 (AB + SB) 3,4- 

Methylenedioxymethampheta

mine (ecstasy) 

35.33 t 

Mendhekar. 

et al. 2008 

Case 

Report 

1 Methylphenidate 10 mg per 
die  

9 t 

Mendhekar 

D. &., 2009 

Case 

Report 

1 Atomoxetine 10 mg/ dia 12 t 

Micheli 

et al. 2003 

Case 

Reports 

8 (5 men 

e 3 women) 

Haloperidol 8mg 68.5 t 

Mendhekar 

D. &., 2009 

Case 

Report 

1 (AB + SB Trifluoperazine 15 mg 
 
Triesiphenidyl 4 mg 

56 t 
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Direct alterations are mainly related to the effect of substances (such as dopaminergic agonists or antagonists) which 
act directly on the dopaminergic pathways by exerting an up or down-regulation of the nigro-striatal pathway. Indirect 
alterations are mainly due to molecules (re-uptake inhibitors or 5-HT antagonists) that interfere with these central neuronal 
circuits, inhibiting or enhancing the meso-cortical pathway.

Finally, it should be remembered that the dentist is usually the first specialist to diagnose bruxism. Deep knowledge 
of bruxism origin is essential to counterbalance or eliminate the factors responsible for the phenomenon where possible.
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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.

Keywords: pes anserinus, anserine syndrome, ozone, pes anserine bursitis

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

The posterior mandible may be challenging due to insufficient height and width of the edentulous alveolar crestal 
bone. The aim of this case report was to use an inlay technique without the use of miniscrews and miniplates for the 
stabilization of grafted bone fragments. A 54-year-old patient was treated with a horizontal osteotomy performed 2-3 mm 
above the mandibular canal, and two oblique cuts were made using an ultrasonic. The final phase of the osteotomy was 
performed with a lever for dental extraction. One miniblock of equine bone was inserted between the coronal osteotomized 
segment and the mandibular basal bone. Particles of cortical-cancellous equine bone filled the residual space. A resorbable 
collagen membrane was used for covered the biomaterials and miniblock. Four months after surgery, a panoramic X-ray 
was taken before implant insertion.   No dehiscence of the mucosa was observed at the marginal ridge of the mobilized 
fragment. Rx showed a mineralized zone between the osteotomized segment’s basal bone and coronal portion. This case 
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