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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

Epidural administration of steroids in the treatment of acute or chronic low back pain has been taking place for over 
30 years. Despite this, it is still a very controversial topic. Meta-analysis studies document the effectiveness of steroid 
procedures, although very serious complications can occur. The authors report their experience in the treatment with 
oxygen-ozone in three cases of calcific epiduritis post epidural infiltrations perform as a second-line treatment due to the 
ineffectiveness of this steroid therapy.
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INTRODUCTION

Epidural steroid infiltrations are used in clinical practice in case of low back pain caused by sciatica (1-3). The main 
goal of the injection is to relieve pain. In fact, no action is taken on the main cause of the symptomatology which, in the 
majority of treated cases, consists of protrusions or herniated discs. Almost all doctors who use this practice agree that, 
while the effects of the injection are generally temporary, they can reduce symptoms for a period ranging from a week to 
a year. If the initial injection is effective for a patient, a maximum of three infiltrations per year can be delivered.

Although many studies document the short-term benefits of epidural steroid injections, the data on long-term efficacy 
are less convincing. Indeed, the results of lumbar epidural steroid injections continue to be a topic of debate.

The therapy, in most cases, is well tolerated by the patient, although minor, sometimes very serious complications 
are reported in the literature (4-26). Contraindications to carrying out this surgery are clotting disorders, pregnancy, local 
infections at the presumed entry site (osteomyelitis and spondylodiscitis), and overt allergy to local anesthetics and cortisone. 
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The epidural infiltration procedure is performed under local 
anesthesia through a percutaneous approach, and a 20 -25 G (gauge) 
spinal needle is inserted into the epidural space. After verifying 
the exact positioning of the needle, a mixture of anesthetic and 
cortisone is injected to obtain the therapeutic effect. In the thirty 
minutes following the procedure, the patient is kept lying down and 
under observation, then discharged in the absence of complications.

MATERIALS AND METHODS

In the period October 2019 - January 2021, three female 
patients aged between 59 and 66 years with a neuroradiological 
picture of calcific epiduritis post epidural steroid infiltrations came 
to our observation. In two of these patients, antalgic treatment 
with oxygen-ozone therapy under Computer Tomography (C.T.) 
guidance was performed.

Infiltration Technique
All treatments were done under C.T. guidance. After being 

informed about the procedure and possible complications, the patient 
signs the informed consent. Then, preliminary CT scans are performed 
with the patient prone to confirm the pathology and the level to be 
treated. At this point, the skin is disinfected using special preparations 
for general skin antisepsis (Citro jod 100 registration No. 1805 of the 
Italian Ministry of Health based on iodine polyvinylpyrrolidone).

A preliminary C.T. scan is performed to identify the skin 
approach point. Next, local anesthesia is delivered with ethyl 
chloride spray, and then, again using the C.T. guide, a spinal needle 
is inserted normally using needles of varying caliber between 22 
and 25 G. The perfect positioning of the needle is checked with a 
C.T. scan. A 10 ml syringe in polyethylene is then filled with the
gaseous mixture at 25 µg / ml concentration.

The gaseous mixture is then injected. Generally injecting a 
variable volume from 3 cc to 5 cc of the O2-O3 gaseous mixture. 
After the infiltration, other C.T. scans are performed to document 
the correct distribution of the gaseous mixture. All material used 
must be sterile and single use.

Case 1
B.G., a 66-year-old female, came to our observation requesting

possible treatment with oxygen-ozone for discopathies L4-L5 and 
L5-S1. The CT survey in October 2019, highlights the presence 
of degenerative discopathies in L4-L5 and L5-S1 with associated 
circumferential protrusions of the partially calcified interposed 
annulus (Fig. 1, 2A-D).

The C.T. survey also highlights the presence of widespread 
calcifications along the dura case extended from L2 to S1, the result 
of previous infiltrative treatment with steroid epidurals (Figs. 1 - 
2A-D). In fact, in the ten months preceding our recruitment, the 
patient had undergone three epidural infiltrations of steroids. The 
first infiltration was carried out in December 2018, the second one 
month later in late January, and the third in late April.

Fig. 1. Lumbosacral CT sagittal reconstruction with bone algorithms: calcific epiduritis (red arrows),
degenerative disc diseases L3-L4, L4-L5 and L5-S1 with vacuum disk (blue arrows) and partially L4-L5 and
L5-S1 protrusions calcifications (arrowheads).

Fig. 1. Lumbosacral CT sagittal reconstruction with 
bone algorithms: calcific epiduritis (red arrows), 
degenerative disc diseases L3-L4, L4-L5 and L5-S1 
with vacuum disk (blue arrows) and partially L4-L5 
and L5-S1 protrusions calcifications (arrowheads).

Fig. 2. (A-D) Lumbosacral CT: axial scans with algorithms for both bone and parenchyma: calcific epiduritis
(arrows).
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Fig. 2. (A-D) Lumbosacral CT: axial scans with 
algorithms for both bone and parenchyma: calcific 
epiduritis (arrows).
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Fig. 2. (A-D) Lumbosacral CT: axial scans with
algorithms for both bone and parenchyma: calcific
epiduritis (arrows).
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The patient came to our attention in October 2019 due 
to the persistence of painful symptoms characterized by 
acute low back pain complicated by right sciatica in the 
distribution area of L5, despite previous steroid treatments.

At the time of our clinical evaluation, we decided to 
perform a lumbosacral C.T. scan before any therapeutic 
decision. On October 17, 2019 the patient underwent the 
Computerized Tomography exam requested by us, which 
highlights a picture of calcified epiduritis after epidural steroid 
infiltrations and the presence of multiple partially calcified 
lumbar discopathies in particular at L4- L5 and L5-S1. With 
the evidence of the C.T. picture, we decided to send the patient 
to a physiatrist colleague for an evaluation, temporarily 
avoiding a therapeutic approach with oxygen-ozone therapy.

Case 2
F.S. 59-year-old female. Following left acute lumbosciatica in the distribution area of left S1, she undergoes three 

epidural steroid infiltrations in May 2020-January 2021. 
The patient reports that after each treatment, the sciatica 
symptomatology partially regresses for a short time, almost 
nothing after the first session and after the second and third 
infiltration. The well-being lasted twenty / thirty days, then 
returned to a similar entity to the pre-treatment period.

In September 2021, the patient came to our attention 
for a possible attempt to resolve sciatica symptoms with 
oxygen-ozone therapy under a C.T. scan. Having examined 
the lumbosacral C.T. scan carried out on September 115, 
2021 (Fig 3A-B), which documents a calcific epiduritis L5-
S1 on the left side. The patient was offered three infiltrative 
sessions under C.T. scan with oxygen-ozone, carried out 
with prior informed consent, fifteen days from each other, 
were proposed to the patient.

The patient reported significant clinical improvement 
from the first therapy session with the almost total disappearance of the sciatica symptoms and well-being that 
remains constant after the second and third infiltration. Therefore, in January 2022, we expected to perform a 
clinical check and a C.T. scan of the picture (Fig. 4). Clinically, the patient did not present any neurological deficit, 
and the sciatica symptoms appeared completely resolved, while the C.T. picture appeared unchanged compared to 
the previous investigation.

Fig. 3. (A-B) Lumbosacral CT after three epidural steroid infiltrations: calcific epiduritis (arrows).

A B 
Fig. 3. (A-B) Lumbosacral CT after three epidural steroid infiltrations: calcific epiduritis (arrows).

Fig. 4. Lumbosacral CT scan for post-zone therapy. The 
findings appear unchanged compared to the previous 
check, confirming the picture of calcific epiduritis (arrows)Fig. 4. Lumbosacral CT scan for post-zone therapy. The findings appear unchanged compared to the previous

check, confirming the picture of calcific epiduritis (arrows)

Fig. 5. Lumbosacral CT: left paramedian disc herniation 
L5-S1 with situation of radicular disc conflict with the left 
S1 root (arrows)

Fig. 5. Lumbosacral CT: left paramedian disc herniation L5-S1 with situation of radicular disc conflict with
the left S1 root (arrows)
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Case 3
A sixty-three-year-old female came to us following left 

lumbosciatalgia as from radicular disc conflict due to the 
presence of paramedian left L5-S1 sublegamentous disc 
herniation, which determines an imprint on the emergence 
of the ipsilateral S1 root. It was initially managed 
everywhere with pharmacological therapy: ibuprofen CPR 
600 mg plus thiocolchicoside cps 4 mg. for 7 days.

In the persistence of painful symptoms, there was 
congruence between the clinical and the neuroradiological 
picture. The C.T. survey documents, in fact, a left 
paramedian sublegamentous disc herniation at L5-S1 
with a compressive effect on the left S1 root (Fig. 5). 
The practitioner requests neurosurgical consultation. The 
neurosurgeon first recommended a microdiscectomy. The 
patient refused, asking if there were temporarily non-
surgical alternatives to resolve the painful symptoms. In 
response to patient request, the neurosurgical colleague 
envisaged the idea of carrying out three infiltrations of 
steroid epidurals delayed over three months. After the first 
treatment, the patient reported little clinical benefit, so much 
so that she was advised to anticipate the second infiltration 
by about ten days. However, this session produced a clinical 
benefit lasting about 15 days with partial regression of 
sciatica symptoms. The third session was thus carried out 
as scheduled one month later, and, in this case, there was a 
clinical temporal improvement of short duration.

The patient, therefore, began a targeted physiotherapy 
program under the supervision of the neurosurgeon: 
Tecar therapy (10 therapeutic sessions) and a postural 
rehabilitation program. Unfortunately, the clinical benefits 
are minimal, and in the following six months, the patient 
undergoes another three epidural steroid infiltrations, thus 
making a total of six sessions. After two months with 
chronic symptoms, the patient undergoes a second C.T. scan (Fig. 6) which documents a picture of calcific epiduritis at 
L5-S1 prevalent on the left side. During this period, the patient came to our attention, and we proposed a treatment aimed 
at L5-S1 with oxygen-ozone. We carried out three sessions with the guided intraforaminal C.T. technique and obtained 
a notable reduction in lumbosciatica symptoms. Three months after the last treatment, we performed a control C.T. This 
confirmed the calcified images’ persistence at the epidural level (Fig. 7).

DISCUSSION

The presence of soft tissue calcifications is a possible complication of the injection of corticosteroids. In literature, 
however, reports of this occurrence are rare; in particular, the evidence is reported above all in the treatment with steroids 
of the shoulder, elbow, and foot, while as regards epidural infiltrations, there are no reports in this regard (27-30).

The fact of not finding articles that report the presence of calcifications after epidural steroid infiltrations, such as in 
our cases at the epidural level, we believe is mainly attributable to the fact that neuroradiological examinations are hardly 
carried out in the short and medium term to control patients treated with this technique.

In our opinion, certainly, steroid treatment leads to a clinical benefit in the short term, but this benefit is not long-
lasting, so much so that many patients repeat these sessions. In our case series, a patient even went so far as to carry out 
six epidural steroid infiltrations, even if in a long over 1 year. 

In our experience, post steroid infiltration calcific epiduritis is not an isolated case. This finding, although the number 

Fig. 6. Lumbosacral CT after six epidural steroid infiltrations, 
appearance of calcific epiduritis (small arrows), and 
persistence of the left paramedian disc herniation (arrow)Fig. 6. Lumbosacral CT after six epidural steroid infiltrations, appearance of calcific epiduritis (small

arrows), and persistence of the left paramedian disc herniation (arrow)

Fig. 7. Lumbosacral CT after Treatment with oxygen ozone 
therapy: the picture of calphic epiduritis persists while a 
minimal volumetric reduction of the L5-S1 disc herniation 
seems to be appreciated (arrows)

Fig. 7. Lumbosacral CT after Treatment with oxygen ozone therapy: the picture of calphic epiduritis persists
while a minimal volumetric reduction of the L5-S1 disc herniation seems to be appreciated (arrows)
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of cases we report is only 3 who presented epidural calcifications to post epidural steroid infiltration, underlines the need 
of taking into account this possibility. Therefore, this data is very important for the subsequent therapeutic strategy.

In the face of a request for a second-line treatment with oxygen-ozone therapy, two of us decided to proceed according 
to this therapeutic indication, foreseeing a possible clinical benefit. In contrast, in one case, given the complexity of the 
symptoms, we considered this option a treatment with little chance of success, thus giving up oxygen-ozone treatment. 
Although there are no contraindications to oxygen-ozone treatment in such patients, it is never possible to guarantee 
patient results such as those obtained with oxygen-ozone therapy reported in the literature (31-35), equal to 75-80% 
therapeutic success in correctly recruited patients.

CONCLUSIONS

In conclusion, we believe oxygen-ozone therapy should always be preferred as a first approach therapy for affected 
patients, if the steroid treatment has already been carried out and resulted in calcific epiduritis due to complications. As 
confirmed by numerous randomized and controlled studies, ozone therapy can give a lasting clinical result over time, 
without any side effect, such as calcific epiduritis, unlike steroid therapy.
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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

Numerous microorganisms inhabit the human oral cavity, including bacteria, viruses, fungi, archaea, and protozoa, 
forming a complex ecological community that impacts oral and systemic health. Microbiota-associated diseases are the 
most dominant oral diseases, such as dental caries and periodontal diseases. Furthermore, increasing shreds of evidence 
have sustained that many systemic diseases are associated with alterations in the oral ecosystem, like tumors. The present 
control of dental plaque-related diseases is nonspecific and focuses on removing plaque by mechanical means. Due to 
this actuality of the oral microbiome, new strategies founded on the microbiome’s modulation that aim to support and 
reestablish a healthy oral ecosystem are gaining ever greater importance. The present review aims to describe the concept 
of dysbiosis and its correlation with pathological processes that can affect the oral cavity.

KEYWORDS: bacterium, fungi, viruses, protozoa, archaea, microbioma, microbiota

INTRODUCTION 

The oral microbiome consists of microbial groups in different habitats in our mouth, such as teeth, cheeks, tongue, 
palates, gingiva, and tonsils. It is the second most diverse habitat of the human body after the gut microbiome, prevalently 
residing bacteria besides fungi, viruses, protozoa, and archaea (1). More than 700 bacterial species are colonizing in 
the mouth (2) with a specific bacterial composition based on its location. The hard palate represents the site with the 
least relevant bacterial composition, while the bacterial presence is increased in the gingival plaque. Bacteria such as 
Eubacterium and Prevotella are significantly associated with the back of the tongue. The papillary structure and the low 
redox potential of its surface could explain its distinctive specific bacterial association (3). The anaerobic environment of 
subgingival plaque may explain the bacteria site-specific association. In the oropharynx, the distribution of Firmicutes, 
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Proteobacteria, and Bacteroidetes were similar to that of saliva, and the presence of Proteobacteria was increased compared 
to the mouth (4). Moreover, the bacteria present in the oral cavity can undergo continuous mutations dictated by factors 
that can be external or internal. Furthermore, their evolution is related to age/dentition stages (5,6) and lifestyles (7,8).

Although the oral microbiome plays an essential role in maintaining health, specific ecological changes in the 
microbiome can driveway some bacteria to cause various oral diseases (9).

The present review aims to describe the concept of dysbiosis and its correlation with pathological processes that can 
affect the oral cavity.

Method of bacterial cohabitation
The oral microbiome keeps the oral cavity healthy by preventing the expansion of pathogens (however already present 

in the environment) rather than preventing their invasion. Through the structural, metabolic, and chemical interactions 
that are triggered between bacteria equilibrium and stability are maintained in the resident microbial community in favor 
of non-pathogenic bacterial species (10).

Symbiosis can be mandatory, meaning that one or both symbiotics depend entirely on each other for survival, or 
optional when they can generally live independently. Symbiosis is also classified by physical attachment; the symbiosis in 
which organisms have a bodily union is called conjunctive symbiosis, and the symbiosis in which they are not in a union 
is called disjunctive symbiosis (11). Inside the oral cavity, bacteria can coexist with each other in three ways:
• mutualism: the particular relationship between species that mutually benefit from coexistence and are unable to live

in isolation;
• commensalism: it is a non-obligatory interaction between two living beings in which one takes advantage of the

other’s nourishment or waste without causing suffering or disturbance. One organism between the two benefits from
the other, and the other is neither harmed nor helped;

• parasitism: it is a form of biological interaction, generally of a trophic nature, between two species of organisms,
one of which is called a parasite and the other a host. Unlike mutualistic symbiosis, the parasite benefits at the host’s
expense, creating biological damage to it.

Oral dysbiosis
Dysbiosis identifies an alteration of the human bacterial flora, and it is usually followed by an adjective that specifies the 

body district concerned (oral dysbiosis, vaginal dysbiosis, skin dysbiosis). Biofilm and other oral surfaces can be affected by 
what happens in the mouth, leading to an alteration of the balance between “good” and “bad” bacteria.

Any dental intervention can represent a disturbance of the normal oral microbiota. Even the diet can have a significant 
impact on the microbial environment: foods rich in sugar, acidic drinks (those without sugar), and smoking can all contribute to 
changing the oral environment, potentially making it more difficult for bacteria “the good overwhelm the bad” (12). As a result, 
maintaining good oral hygiene becomes more complicated than previously thought. Rather than simply fighting all bacteria 
indiscriminately, it is better to work towards supporting a healthy oral environment and maintaining natural balance (12).

It is clear to understand that a state of bacterial imbalance can negatively affect the oral district and the whole organism’s 
health (13). The causes of this imbalance, as already mentioned, can be traced back to diet, drugs, incorrect lifestyles (smoking, 
alcohol, smog, little or no physical activity), and toxins. Exposure to these factors leads to the intestinal growth of non-beneficial 
bacterial strains at the expense of those beneficial to human health (13).

Toxins are invisible chemical compounds in the air, water, and food. Still, naturally, others are produced by the body itself 
and are the waste substances of the metabolic processes through a highly efficient internal chemical laboratory, which works 
constantly, or bacterial waste derived from the organism (13).

Dysbiosis occurs when the virulent microorganisms, which are often the same “friendly” organisms that, in a balanced state, 
are beneficial, transform into a pathogenic state without homeostasis. The problem, therefore, lies not in the presence of bacteria 
in the oral cavity but in their balance (14).

Oral dysbiosis and oral diseases
Interesting evidence emerges in the literature on the ability of the microbiota to educate the human immune system, for 
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Proteobacteria, and Bacteroidetes were similar to that of saliva, and the presence of Proteobacteria was increased compared 
to the mouth (4). Moreover, the bacteria present in the oral cavity can undergo continuous mutations dictated by factors 
that can be external or internal. Furthermore, their evolution is related to age/dentition stages (5,6) and lifestyles (7,8).

Although the oral microbiome plays an essential role in maintaining health, specific ecological changes in the 
microbiome can driveway some bacteria to cause various oral diseases (9).

The present review aims to describe the concept of dysbiosis and its correlation with pathological processes that can 
affect the oral cavity.

Method of bacterial cohabitation
The oral microbiome keeps the oral cavity healthy by preventing the expansion of pathogens (however already present 

in the environment) rather than preventing their invasion. Through the structural, metabolic, and chemical interactions 
that are triggered between bacteria equilibrium and stability are maintained in the resident microbial community in favor 
of non-pathogenic bacterial species (10).

Symbiosis can be mandatory, meaning that one or both symbiotics depend entirely on each other for survival, or 
optional when they can generally live independently. Symbiosis is also classified by physical attachment; the symbiosis in 
which organisms have a bodily union is called conjunctive symbiosis, and the symbiosis in which they are not in a union 
is called disjunctive symbiosis (11). Inside the oral cavity, bacteria can coexist with each other in three ways:
• mutualism: the particular relationship between species that mutually benefit from coexistence and are unable to live

in isolation;
• commensalism: it is a non-obligatory interaction between two living beings in which one takes advantage of the 

other’s nourishment or waste without causing suffering or disturbance. One organism between the two benefits from 
the other, and the other is neither harmed nor helped;

• parasitism: it is a form of biological interaction, generally of a trophic nature, between two species of organisms, 
one of which is called a parasite and the other a host. Unlike mutualistic symbiosis, the parasite benefits at the host’s 
expense, creating biological damage to it.

Oral dysbiosis
Dysbiosis identifies an alteration of the human bacterial flora, and it is usually followed by an adjective that specifies the

body district concerned (oral dysbiosis, vaginal dysbiosis, skin dysbiosis). Biofilm and other oral surfaces can be affected by
what happens in the mouth, leading to an alteration of the balance between “good” and “bad” bacteria.

Any dental intervention can represent a disturbance of the normal oral microbiota. Even the diet can have a significant
impact on the microbial environment: foods rich in sugar, acidic drinks (those without sugar), and smoking can all contribute to
changing the oral environment, potentially making it more difficult for bacteria “the good overwhelm the bad” (12). As a result,
maintaining good oral hygiene becomes more complicated than previously thought. Rather than simply fighting all bacteria
indiscriminately, it is better to work towards supporting a healthy oral environment and maintaining natural balance (12).

It is clear to understand that a state of bacterial imbalance can negatively affect the oral district and the whole organism’s
health (13). The causes of this imbalance, as already mentioned, can be traced back to diet, drugs, incorrect lifestyles (smoking,
alcohol, smog, little or no physical activity), and toxins. Exposure to these factors leads to the intestinal growth of non-beneficial
bacterial strains at the expense of those beneficial to human health (13).

Toxins are invisible chemical compounds in the air, water, and food. Still, naturally, others are produced by the body itself
and are the waste substances of the metabolic processes through a highly efficient internal chemical laboratory, which works
constantly, or bacterial waste derived from the organism (13).

Dysbiosis occurs when the virulent microorganisms, which are often the same “friendly” organisms that, in a balanced state,
are beneficial, transform into a pathogenic state without homeostasis. The problem, therefore, lies not in the presence of bacteria
in the oral cavity but in their balance (14).

Oral dysbiosis and oral diseases
Interesting evidence emerges in the literature on the ability of the microbiota to educate the human immune system, for 
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example, by allowing it to recognize pathogens or by directly stimulating various components of the innate and adaptive 
immune response (10).

The role of the oral microbiota on the immune system is not as well-known as that of other microbial communities in other 
human ecosystems. However, today it is possible to state, for example, that bacteria in the oral cavity selectively regulate the 
expression of the cytokine CXCL2 by determining the increase in neutrophils that “prepare” healthy gingival tissue (10).

In recent decades, research on the microbiota has focused on the role it plays in oral diseases rather than on the 
possible benefits for human health (as it has been done for the bacteria that reside in the intestine, genitourinary tract, and 
respiratory system). Recalling that it is possible to prevent diseases even by maintaining a good state of health, Kumar & 
Mason (10), therefore, stressed the importance of exploring the oral ecosystem and investigating the possible benefits that 
would arise from the presence of microorganisms in the oral cavity.

As mentioned above, with the interruption of microbiological homeostasis, a pathological process is triggered that 
sees the diversity of “healthy” populations decrease, and the prevalence of “pathological” populations increase. This way, 
the host’s inflammatory/immune responses are established (14). The presence of an imbalance in the oral ecosystem can 
lead to the possible development of pathologies such as dental caries, periodontal diseases, and carcinoma.

Dental caries
Dental caries is the dissolution of the tooth structure by the acid produced as a result of the fermentation of dietary 

carbohydrates by oral bacteria (15). In individuals who repeatedly ingest high levels of carbohydrates, the frequency of 
acid production leads to a decrease in the buffering capacity of saliva. This, in turn, changes the composition of the oral 
microbiota, favoring aciduric microbial species. These species, notably Streptococcus mutans and Lactobacilli, continue 
to produce acid under acidic conditions, thus exacerbating the damage to dental hard tissues. Streptococcus mutans has 
been extensively studied for its cariogenic properties and has also been considered a specific pathogen (15).

To date, many bacterial species are recognized both in the biofilm and in the plaque, intent on producing acidogenic 
substances derived from the fermentation of dietary carbohydrates. Among these are present in addition to Streptococcus 
mutans and Lactobacilli, also Bifidobacterium, Propionibacterium and Scardovia (10).

However, in addition to acid production, some bacteria can raise the pH by producing ammonia from urea and arginine, 
which provide a mechanism to balance acid production and thus maintain homeostasis. What counts in developing a 
pathological process is not the identification of bacterial species but the consideration that the environmental characteristics 
pour on them (15).

Periodontal diseases: gingivitis
Gingivitis is, perhaps, the most common bacterial disease in humans, with a prevalence in adults of over 90%, 

where bacterial plaque through stratification processes due to the presence of primary (Gram + aerobic) and secondary 
(Gram- anaerobic) colonizing bacteria adhere on the tooth surface through the interposition of the acquired film. The 
failure in constant removal of this bacterial biofilm produce the consequent microbial accumulation with an increase 
in gram-anaerobic species, endotoxins, and enzymes which, with their pro-inflammatory function, cause irritation and 
inflammation of the gums with subsequent increase in volume and spontaneous or induced bleeding. The disease is 
entirely reversible, and thanks to professional hygiene sessions and reasonable home control of the plaque, it is possible 
to obtain a “restitutio ad integrum” of the tissues, thus eliminating the clinical signs.

Periodontal diseases: periodontitis
Periodontitis is a common oral disease, the manifestation of which increases with increasing age (16). Often one 

gets the impression that it is a natural, almost inevitable, and physiological consequence of the aging process. It is 
essential to change this obsolete perception. It is mandatory to understand that periodontitis is an inflammatory disease 
linked to the oral microbiome and the individual’s immune system (16).

It is also clear that the oral microbiota changes concerning different diseases. For example, in periodontitis, 
anaerobic bacteria are abundant in the oral cavity; these include Porphyromonas gingivalis, Tannerella forsythia, and 
Treponema denticola (the three members of the “ red complex “). Furthermore, these bacteria are associated with 
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the pathogenesis of some systemic diseases (16). The pathology manifests with deepening the physiological sulcus 
between the tooth surface and the marginal/free gingiva.

The onset and the course are also attributable to the host’s susceptibility as bacterial plaque represents the leading 
cause but is not sufficient for developing the disease. As a consequence of the bacterial plaque’s action, there is the 
alveolar bone’s reabsorption with an accentuated mobility of the dental element and possible loss. The disease is 
irreversible, characterized by alternating periods of quiescence and activity (15).

Oral squamous cell carcinoma
Several mechanisms of action have been hypothesized regarding the role of the oral microbiota in cancer pathogenesis.  

Activation of inflammatory-driven cellular pathways of proliferation may have an essential role in the progression of oral 
carcinoma. Inflammatory mediators in this process cause or facilitate mutagenesis, cell proliferation, oncogene activation, 
and angiogenesis.

Martilla et al. (17) showed that oral microbial cultures can produce acetaldehyde (ACH), a carcinogenic agent, and 
that cultures from smokers generated significantly higher levels of ACH. In vitro characterization of the oral microbiome 
indicates that Neisseria species and Candida species are among the considerable microbial producers of ACH (18). 
The influence of OSCC risk factors on the carriage of ACH-generating microorganisms needs additional investigation. 
Microbially derived N-nitrosamine compounds are another potential carcinogen. Commensal bacteria and Candida spp 
can generate N-nitrosamines in vitro from nitrite and secondary amines (19). Community-level metabolomics strategies 
are required to define whether disturbances in the normal microbiota can form these and other toxic metabolites.

CONCLUSIONS

In conclusion, the oral microbial ecosystem plays an essential role in maintaining human health. The altered oral 
microbiota may be intimately associated with oral and systemic diseases. The balance of the microbiome is closely 
linked to that of the immune system: alterations of the former lead to disproportionate reactions of the latter, promoting 
inflammation and increasing exposure to oncological pathologies (20).

Furthermore, the salivary microbiome seems to be more sensitive to environmental factors and lifestyle habits rather 
than to genetically determined factors, thus confirming that a correct lifestyle can keep the pathogenicity of the salivary 
microbiome under control, thus also influencing the trend of dental diseases (21).

A more feasible and clinically practical goal would be to create a “hostile” environment for pathogenic strains and 
healthy for non-pathogenic bacteria, thus favoring disease control, modulating the microbiome, for example, with 
probiotics. The use of targeted probiotics could reduce the use of drug therapies, especially antibiotics, preventing drug 
resistance phenomena and adverse reactions.

Another prospect could be the early diagnosis of pathologies such as oral carcinoma through the analysis of the salivary 
microbiome profile, characteristically altered in these pathologies, just as is being done for the intestinal microbiome 
where for example, any alterations of the same can influence immune responses both locally and in organs distant from 
the intestine (21). The knowledge of oral microbiota’s role in disease occurrence and development is far from complete. 
Forthcoming research exactly identifying the critical oral microbiota in health and disease will help to develop better 
practical tools for therapies.
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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

Pemphigus vulgaris (PV) and mucous membrane pemphigoid (MMP) are immunologically mediated mucocutaneous 
disorders denoted by blistering mucous membranes, skin, and oral cavity lesions. The buccal mucosa, soft palate, and 
lips are often the first sites involved in PV and MMP patients. The oral blisters blasted fast, exiting painful erosions 
and ulcers. Gingival involvement (desquamative gingivitis) consists of an erythematous lesion accompanied by dryness, 
desquamation, and bullae. Although gingivitis desquamative is autoimmune e non induced by the accumulation of plaque 
and tartar, careful oral hygiene prevents secondary inflammation, with consequent clinical worsening of the primary 
pathology. The present work aims to review the recent literature regarding oral hygiene protocols applied to patients 
suffering from vesiculo-bullous diseases, with a critical evaluation of the advantages and limitations of the therapy.

KEYWORDS: vesicle, pain, gingival, inflammation, hygiene, protocol

INTRODUCTION

Pemphigus and pemphigoid are two of a group of autoimmune bullous diseases affecting oral mucosa and skin. “Pemphigus”
is defined as a group of vesiculo-bullous pathologies of an autoimmune nature involving the skin and mucous membranes
covered by stratified paving epithelium, characterized by keratinocyte dissociation. This phenomenon is called acantholysis (1).

There are two varieties: low acantholysis pemphigus (vulgar, vegetative) and high acantholysis pemphigus (foliaceus,
erythematosus). In low acantholysis, cell detachment is the lower half of the spinous layer with frequent oral injuries; on
the contrary, in high acantholysis, cell detachment is found in the upper half of the spinous layer with cutaneous lesions (2).

In particular, the most common and most represented form of pemphigus in the oral cavity is Pemphigus Vulgaris. It 
mainly affects female patients aged between the third and sixth decade.
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January 2016. In March, he came to our attention complaining of pain on the inside of the knee. The pain increased with
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erythematosus). In low acantholysis, cell detachment is the lower half of the spinous layer with frequent oral injuries; on 
the contrary, in high acantholysis, cell detachment is found in the upper half of the spinous layer with cutaneous lesions (2).

In particular, the most common and most represented form of pemphigus in the oral cavity is Pemphigus Vulgaris. It 
mainly affects female patients aged between the third and sixth decade.
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In genetically predisposed subjects, triggering agents, such as drugs, viruses, neoplasms, and pregnancy, can cause the 
onset of pemphigus. Autoantibodies, belonging to the IgG class, directed against adhesion proteins such as Desmoglein 
3 (auto-ab anti Dsg3), would induce plasmin synthesis, an effector molecule of acantholysis typical of this pathology (1).

The intraepithelial fissures, due to acantholysis, are filled with transudative fluid, with the consequent formation of 
vesicles. The intraepithelial vesicle represents the elementary lesion of the pemphigus. The basement membrane constitutes 
its floor, while the other epithelial layers form its roof. Inside is a serous liquid rich in leukocytes and dysmorphic epithelial 
cells and a fair presence of eosinophilic granulocytes. The blister, however, inside the oral cavity does not persist for long. 
It readily undergoes rupture, becoming an erosion. There is also notable salivation and fetor ex ore. Clinical diagnosis is 
carried out with an objective examination in which the presence of vesicles or erosions and positivity to Nicolsky’s sign 
must be accompanied by cytological, histological, direct, and indirect immunofluorescence tests (1,3). In most cases, the 
prognosis is benign, following cortisone or immunosuppressive therapy; in 10% of cases, the prognosis is poor, mainly 
due to dehydration and secondary systemic infections (4). 

Benign mucous membranous pemphigoid is an autoimmune disease that mainly affects the mucous membranes and, 
in a few cases, the skin. There is a predilection for women starting from the fifth decade of life. The most accredited 
pathogenetic hypothesis suggests that the lesions are caused by antibodies of the IgG and IgM type directed against a 
series of antigens (i.e. BP180, BP230, Laminin-5, Laminin-6, beta4-integrin, alpha6- integrin) located at the level of the 
basement membrane, in particular the lower portion of the lamina lucida. The chorion-epithelial detachment causes the 
infiltration of exudate with the formation of sub-epithelial vesicles (5).

The lesions predominantly affect the gum. The tissues are erythematous and shiny because the epithelium flakes 
quickly show a bleeding and painful surface (3); in other areas of the mouth, such as cheeks, soft palate, and tongue, 
blisters that erode causing the formation of ulcers, filled with flaking material and fibrin.

In most cases, the extraoral lesions involve the ocular mucous membranes. The formation of blisters occurs, which, by healing, 
can determine the union between the conjunctival mucosa and the eyelid or the union between the two eyelids. Differential diagnosis 
is made with pemphigus using direct immunofluorescence testing and laboratory tests to search for circulating autoantibodies. 
Therapy involves the administration of topical and/or systemic cortisone and immunosuppressants (6).

Vesiculo-bullous diseases, with the onset of erosions and/or ulcers, determine inaccurate oral hygiene in most patients due to 
the burning and/or pain due to the lesions, with consequent plaque accumulation (7). This accumulation causes inflammation of 
the periodontal tissues, halitosis, and possible candidiasis, with consequent clinical worsening of the primary pathology.

The present work has the purpose of reviewing the recent literature regarding oral hygiene protocols applied to patients 
suffering from vesiculo-bullous diseases, with a critical evaluation of the advantages and limitations of the therapy.

MATERIALS AND METHODS

The search engine used is PUBMED, and the search has been refined using MESH terms. No filters were used. The following 
search terms (MeSH terms) were utilized: (“’Root Planing” AND “Dental Scaling” AND “Pemphigus”),  (“Root Planing” AND 
“Dental Scaling” AND “oral lichen planus”),  (“Root Planing” AND “Dental Scaling” AND “Pemphigoid”), (“Oral Hygiene” 
AND “Pemphigus”),  (“Oral Hygiene” AND “Pemphigoid”), (“Oral Hygiene” AND “oral lichen planus”),  (“periodontal status” 
AND “Pemphigoid”), (“periodontal status” AND “Pemphigus”), (“periodontal status” AND “oral lichen planus”).

Qualitatively different scientific works were examined: case-control studies, case report studies, randomized controlled 
experimental studies, case series, and pilot studies.

RESULTS

The initial electronic search turned out 79 results. Titles and abstracts derived from the investigation were independently 
screened. Comparing the labels of the initial 79 results, 16 were duplicates, and 37 were eliminated after having screened 
the titles and the abstract. Then, 26 full-text articles were obtained for all titles agreed upon, and disagreements were 
resolved by discussion. A total of 9 studies were excluded because they were not related to aspects concerning hygiene 
protocols. Finally, 17 studies were included in the present study, as reported in Table I.

DISCUSSION

The periodontal state of patients suffering from vesiculo bullous diseases, such as pemphigus and mucous membranous 
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It readily undergoes rupture, becoming an erosion. There is also notable salivation and fetor ex ore. Clinical diagnosis is 
carried out with an objective examination in which the presence of vesicles or erosions and positivity to Nicolsky’s sign 
must be accompanied by cytological, histological, direct, and indirect immunofluorescence tests (1,3). In most cases, the 
prognosis is benign, following cortisone or immunosuppressive therapy; in 10% of cases, the prognosis is poor, mainly 
due to dehydration and secondary systemic infections (4). 

Benign mucous membranous pemphigoid is an autoimmune disease that mainly affects the mucous membranes and, 
in a few cases, the skin. There is a predilection for women starting from the fifth decade of life. The most accredited 
pathogenetic hypothesis suggests that the lesions are caused by antibodies of the IgG and IgM type directed against a 
series of antigens (i.e. BP180, BP230, Laminin-5, Laminin-6, beta4-integrin, alpha6- integrin) located at the level of the 
basement membrane, in particular the lower portion of the lamina lucida. The chorion-epithelial detachment causes the 
infiltration of exudate with the formation of sub-epithelial vesicles (5).

The lesions predominantly affect the gum. The tissues are erythematous and shiny because the epithelium flakes 
quickly show a bleeding and painful surface (3); in other areas of the mouth, such as cheeks, soft palate, and tongue, 
blisters that erode causing the formation of ulcers, filled with flaking material and fibrin.

In most cases, the extraoral lesions involve the ocular mucous membranes. The formation of blisters occurs, which, by healing,
can determine the union between the conjunctival mucosa and the eyelid or the union between the two eyelids. Differential diagnosis
is made with pemphigus using direct immunofluorescence testing and laboratory tests to search for circulating autoantibodies.
Therapy involves the administration of topical and/or systemic cortisone and immunosuppressants (6).

Vesiculo-bullous diseases, with the onset of erosions and/or ulcers, determine inaccurate oral hygiene in most patients due to
the burning and/or pain due to the lesions, with consequent plaque accumulation (7). This accumulation causes inflammation of
the periodontal tissues, halitosis, and possible candidiasis, with consequent clinical worsening of the primary pathology.

The present work has the purpose of reviewing the recent literature regarding oral hygiene protocols applied to patients 
suffering from vesiculo-bullous diseases, with a critical evaluation of the advantages and limitations of the therapy.

MATERIALS AND METHODS

The search engine used is PUBMED, and the search has been refined using MESH terms. No filters were used. The following
search terms (MeSH terms) were utilized: (“’Root Planing” AND “Dental Scaling” AND “Pemphigus”), (“Root Planing” AND
“Dental Scaling” AND “oral lichen planus”), (“Root Planing” AND “Dental Scaling” AND “Pemphigoid”), (“Oral Hygiene”
AND “Pemphigus”), (“Oral Hygiene” AND “Pemphigoid”), (“Oral Hygiene” AND “oral lichen planus”), (“periodontal status”
AND “Pemphigoid”), (“periodontal status” AND “Pemphigus”), (“periodontal status” AND “oral lichen planus”).

Qualitatively different scientific works were examined: case-control studies, case report studies, randomized controlled 
experimental studies, case series, and pilot studies.

RESULTS

The initial electronic search turned out 79 results. Titles and abstracts derived from the investigation were independently 
screened. Comparing the labels of the initial 79 results, 16 were duplicates, and 37 were eliminated after having screened 
the titles and the abstract. Then, 26 full-text articles were obtained for all titles agreed upon, and disagreements were 
resolved by discussion. A total of 9 studies were excluded because they were not related to aspects concerning hygiene 
protocols. Finally, 17 studies were included in the present study, as reported in Table I.

DISCUSSION

The periodontal state of patients suffering from vesiculo bullous diseases, such as pemphigus and mucous membranous 
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pemphigoid, is compromised. Several authors have carried out scientific research in this regard, carrying out clinical 
studies and laboratory analyses (8) to verify the hypothesis that vesiculo-bullous pathologies may influence the onset or 
progression of periodontal disease. Almost all the studies confirmed the hypothesis: subjects suffering from vesiculo-
bullous diseases have more compromised periodontal conditions than control patients. The results can be interpreted as 
follows: due to the painful symptoms caused by the vesiculo-bullous lesions, these patients tend not to follow a scrupulous 
home oral hygiene and do not even undergo professional oral hygiene sessions; moreover, the unstable immune system, 
typical of autoimmune diseases, does not protect against the onset or worsening of periodontal disease (9).

Some Authors (10), on the other hand, do not value the hypothesis of a more compromised periodontal state in patients 
suffering from vesiculo-bullous diseases. This study explains that there are no significant differences between case and 
control patients from a periodontal point of view: the highest gingival inflammation values   found in the cases are not the 
result of inflammation due to periodontal disease but the outcomes of nature erythematous of the PMM itself.

Faced with these results, several authors have conducted clinical studies to prove the efficacy of non-surgical 
periodontal therapy and home oral hygiene instructions: the protocols applied to prove to be a valid resource as an adjunct 
therapy to drug therapy. Arduino et al. (11) use only oral hygiene protocols, not drug therapy, to measure the effective 

Table I. Characteristics of the 17 included studies.
Table I. Characteristics of the 17 included studies.

Reference 
(First Author + Year) 

Cases and controls (n) Study design 

Akman et al.8 2008 20 PV; 20 healthy subjects. Case-control study 

Arduino et al.9 2011 29 MMP; 30 healthy subjects. Case-control study 

Arduino et al.10 2012 12 MMP Case–series study 

Azizi et al.11 2012 32 OLP; 32 healthy subjects. Case-control study 

Ertugrul et al.12 2013 27 OLP; 30 healthy subjects. Case-control study 

Guiglia et al.13 2007 30 OLP Clinical trial 

Holmstrup et al.14 1990 11 erosive OLP Clinical trial 

Lo Russo et al.15 2010 8 OLP; 4 MMP Pilot study 

López-Jornet et al.16 2012 80 OLP; 40 healthy subjects. Case-control study 

Nagao et al.17 2011 9 OLP-HCV Clinical trial 

Orrico et al.18 2010 1 MMP Case report 

Ramón-Fluixá et al.7 1999 90 OLP; 52 healthy subjects. Case-control study 

Scattarella et al.19 2010 1 OLP Case report 

Schellinck et al.20 2009 10 MMP; 10 healthy subjects. Case-control study 

Stone et al.21 2013 82 OLP Randomized controlled study 

Thorat et al.22 2010 50 PV and 50 healthy 
subjects. 

Case-control study 

Tricamo et al.23 2006 20 MMP 20 healthy subjects. Case-control study 

 
Abbreviations: PV, Pemphigus Vulgaris; PMM, Mucous Membrane Pemphigoid; OLP, Oral Lichen Planus; HCV,
Hepatits C Virus.

Abbreviations: PV, Pemphigus Vulgaris; PMM, Mucous Membrane Pemphigoid; OLP, Oral 
Lichen Planus; HCV, Hepatits C Virus.
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contribution of non-surgical periodontal therapy in the remission of vesiculo-bullous lesions. After three weeks, patients 
undergo supragingival and subgingival scaling, use a soft filament brush performing the modified Bass technique, and 
a medium filament toothbrush and interdental brush. The contribution of periodontal therapy proves to be effective but 
insufficient for the complete remission of the lesions, for which it is necessary to support pharmacological therapy.

The professional oral hygiene protocols used vary according to the authors, but the scaling and polishing procedures are constant.
Polishing is carried out with a rubber cup. In particular, Orrico et al. (12) specify the use of the cup at low speeds with 

non-abrasive polishing paste and recommend carrying out the procedures in a very delicate manner to avoid laceration 
of the gingival tissues compromised by vesiculo-bullous lesions. Therefore, the only ones to carry out root-planing are 
Orrico et al. (12) and Scattarella et al. (13).

As for the home oral hygiene protocols, all the authors follow the same guiding thread: traumatic procedures but 
effective in removing plaque accumulations and disinfecting the mucous membranes.

Recommended brushing techniques range from modified Bass (11, 14) to Stillman’s (12). The toothpaste should be 
non-abrasive (12), free of flavourings, and high in fluoride (13).

The use of interdental brush varies according to the studies: Guiglia et al. (14) recommend its use from the beginning 
of therapy. Other authors, Arduino et al. (11) and Otrico et al. (12), on the other hand, recommend using the brush 
following the re-epithelialization of the lesions to prevent further lesions of the mucous membranes.

In principle, chlorhexidine-based mouthwash is recommended in different formulations, 0.12% (12) and 0.20% 
(14). In particular, according to Orrico et al. (12) and Scattarella et al. (13), chlorhexidine can be used in an alcohol-
free formulation following re-epithelialization of the lesions, except for Guiglia et al. (14), which recommends its use, 
in a formulation at 0.20% twice / day for seven days, at the beginning of therapy. In the initial phase, however, they 
recommended bicarbonate rinses (13), which are less traumatic than a strong antibacterial agent, such as chlorhexidine.

To promote patient motivation, Scattarella et al. (13), in addition to recommending the use of an electric toothbrush with an ultra-
soft filament head, proposes plaque-revealing substances, also used by Guglia et al. (14) in giving home oral hygiene instructions.

In addition, Scattarella et al. (13) recommend a diet free of spices and alcohol, substances considered aggressive in 
patients affected by pemphigus and pemphigoid, and provide anti-smoking counselling.

CONCLUSIONS

The present review aimed to report and describe evidence in the scientific literature about which oral hygiene protocols 
for plaque and tartar removal should be used in patients with oral pemphigus and oral pemphigoid. In particular, from the 
analysis of the literature, it was possible to deduce the following indications:

professional oral hygiene sessions must be gently performed in order to avoid laceration of the gingival tissues already 
compromised by vesiculo-bullous lesions;

perform scaling and polishing sessions using inserts and materials suitable for the patient, such as low-speed rubber 
cups and non-abrasive polishing paste;

home oral hygiene instructions must be suitable for the patient, preferring soft or extra-soft toothbrushes, non-abrasive 
toothpaste without aromas, floss, and extra-soft brush recommended following the re-epithelialization of the lesions, rinsing 
with bicarbonate in the phases acute lesions and subsequently rinsing with 0. 12% chlorhexidine-based mouthwashes;

motivate the patient to oral hygiene, proposing, as appropriate, an electric toothbrush with soft filaments and 
plaque-revealing substances;

recommend diets free of foods irritating the oral mucosa, such as spicy, spicy, too hot, and too cold foods;
motivate the patient to avoid and/or limit the consumption of alcohol as, in addition to being irritating to the oral 

mucosa, it is a predisposing factor to the onset of oral cancer, especially in subjects who, having ulcerative lesions, are 
more prone to degeneration malignant;

carry out anti-smoking counselling since, in addition to being extremely harmful to general health, it slows down 
tissue healing and is also an irritant for the oral mucosa and a risk factor for the onset of malignant degeneration.

In conclusion, considering that the accumulation of plaque and tartar causes gingival inflammation and, in the long run, 
in predisposed subjects, causes periodontitis and that patients suffering from vesiculo-bullous diseases have a destabilized 
immune system, in addition to following a pharmacological therapy based on corticosteroids and/or immunosuppressants, 
it is strongly recommended that the latter, undergo professional oral hygiene sessions. In addition, the patient must 
follow the most suitable home oral hygiene instructions for the case to achieve faster healing of the lesions and avoid 
enlargement of periodontal involvement.
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a medium filament toothbrush and interdental brush. The contribution of periodontal therapy proves to be effective but 
insufficient for the complete remission of the lesions, for which it is necessary to support pharmacological therapy.

The professional oral hygiene protocols used vary according to the authors, but the scaling and polishing procedures are constant.
Polishing is carried out with a rubber cup. In particular, Orrico et al. (12) specify the use of the cup at low speeds with 
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of the gingival tissues compromised by vesiculo-bullous lesions. Therefore, the only ones to carry out root-planing are 
Orrico et al. (12) and Scattarella et al. (13).
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Recommended brushing techniques range from modified Bass (11, 14) to Stillman’s (12). The toothpaste should be 
non-abrasive (12), free of flavourings, and high in fluoride (13).

The use of interdental brush varies according to the studies: Guiglia et al. (14) recommend its use from the beginning 
of therapy. Other authors, Arduino et al. (11) and Otrico et al. (12), on the other hand, recommend using the brush 
following the re-epithelialization of the lesions to prevent further lesions of the mucous membranes.

In principle, chlorhexidine-based mouthwash is recommended in different formulations, 0.12% (12) and 0.20% 
(14). In particular, according to Orrico et al. (12) and Scattarella et al. (13), chlorhexidine can be used in an alcohol-
free formulation following re-epithelialization of the lesions, except for Guiglia et al. (14), which recommends its use, 
in a formulation at 0.20% twice / day for seven days, at the beginning of therapy. In the initial phase, however, they 
recommended bicarbonate rinses (13), which are less traumatic than a strong antibacterial agent, such as chlorhexidine.

To promote patient motivation, Scattarella et al. (13), in addition to recommending the use of an electric toothbrush with an ultra-
soft filament head, proposes plaque-revealing substances, also used by Guglia et al. (14) in giving home oral hygiene instructions.

In addition, Scattarella et al. (13) recommend a diet free of spices and alcohol, substances considered aggressive in 
patients affected by pemphigus and pemphigoid, and provide anti-smoking counselling.

CONCLUSIONS

The present review aimed to report and describe evidence in the scientific literature about which oral hygiene protocols 
for plaque and tartar removal should be used in patients with oral pemphigus and oral pemphigoid. In particular, from the 
analysis of the literature, it was possible to deduce the following indications:

professional oral hygiene sessions must be gently performed in order to avoid laceration of the gingival tissues already 
compromised by vesiculo-bullous lesions;

perform scaling and polishing sessions using inserts and materials suitable for the patient, such as low-speed rubber 
cups and non-abrasive polishing paste;

home oral hygiene instructions must be suitable for the patient, preferring soft or extra-soft toothbrushes, non-abrasive
toothpaste without aromas, floss, and extra-soft brush recommended following the re-epithelialization of the lesions, rinsing
with bicarbonate in the phases acute lesions and subsequently rinsing with 0. 12% chlorhexidine-based mouthwashes;

motivate the patient to oral hygiene, proposing, as appropriate, an electric toothbrush with soft filaments and
plaque-revealing substances;

recommend diets free of foods irritating the oral mucosa, such as spicy, spicy, too hot, and too cold foods;
motivate the patient to avoid and/or limit the consumption of alcohol as, in addition to being irritating to the oral 

mucosa, it is a predisposing factor to the onset of oral cancer, especially in subjects who, having ulcerative lesions, are 
more prone to degeneration malignant;

carry out anti-smoking counselling since, in addition to being extremely harmful to general health, it slows down 
tissue healing and is also an irritant for the oral mucosa and a risk factor for the onset of malignant degeneration.

In conclusion, considering that the accumulation of plaque and tartar causes gingival inflammation and, in the long run, 
in predisposed subjects, causes periodontitis and that patients suffering from vesiculo-bullous diseases have a destabilized 
immune system, in addition to following a pharmacological therapy based on corticosteroids and/or immunosuppressants, 
it is strongly recommended that the latter, undergo professional oral hygiene sessions. In addition, the patient must 
follow the most suitable home oral hygiene instructions for the case to achieve faster healing of the lesions and avoid 
enlargement of periodontal involvement.

 Eur J Musculoskel Dis 2022 May-Aug;11(2):59-63European Journal of Musculoskeletal Diseases 2022; 11(2) May-August, e0009

5 of 5R. A. Assanti et al.

www.biolife-publisher.it

REFERENCES

1. Batistella EÂ, Sabino da Silva R, Rivero ERC, Silva CAB. Prevalence of oral mucosal lesions in patients with pemphigus vulgaris:
A systematic review and meta-analysis. J Oral Pathol Med. 2021 Sep;50(8):750-757. doi: 10.1111/jop.13167. Epub 2021 Apr 15.

2. Pisani M, Ruocco V. Drug-induced pemphigus. Clin Dermatol. 1986 Jan-Mar;4(1):118-32. doi: 10.1016/0738-081x(86)90015-5.
3. Buonavoglia A, Leone P, Dammacco R, Di Lernia G, Petruzzi M, Bonamonte D, Vacca A, Racanelli V, Dammacco F. Pemphi-

gus and mucous membrane pemphigoid: An update from diagnosis to therapy. Autoimmun Rev. 2019 Apr;18(4):349-358. doi:
10.1016/j.autrev.2019.02.005. Epub 2019 Feb 7.

4. Robinson JC, Lozada-Nur F, Frieden I. Oral pemphigus vulgaris: a review of the literature and a report on the management of 12
cases. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1997 Oct;84(4):349-55. doi: 10.1016/s1079-2104(97)90030-5.

5. Otten JV, Hashimoto T, Hertl M, Payne AS, Sitaru C. Molecular diagnosis in autoimmune skin blistering conditions. Curr Mol
Med. 2014 Jan;14(1):69-95. doi: 10.2174/15665240113136660079. PMID: 24160488; PMCID: PMC3905716.

6. Du G, Patzelt S, van Beek N, Schmidt E. Mucous membrane pemphigoid. Autoimmun Rev. 2022 Apr;21(4):103036. doi: 10.1016/j.
autrev.2022.103036. Epub 2022 Jan 4. PMID: 34995762.

7. Ramón-Fluixà C, Bagán-Sebastián J, Milián-Masanet M, Scully C. Periodontal status in patients with oral lichen planus: a study
of 90 cases. Oral Dis. 1999 Oct;5(4):303-6

8. Akman A, Kacaroglu H, Yilmaz E, Alpsoy E. Periodonial status inpatients with pemphigus vulgaris. Oral Dis. 2008 Oct;14(7):640-39. 
9. Arduino PG, Farci V, D’Aiuto F, Carcieri P, Carbone M, Tanteri C, Gardino N, Gandolfo S, Carrozzo M, Broccoletti R. Periodon-

tal status in oral mucous membrane pemphigoid: initial results of a case-control study. Oral Dis. 2011 Jan;17(1):90-411.
10. Arduino PC, Lopetuso E, Carcieri P, Giacometti S, Carbone M, Tanteri C. Broccoletti R. Professional oral hygiene treatment and

detailed oral hygiene instructions in patients affected by mucous membrane pemphigoid with specific gingival localization: a pilot
study in 12 patients. Int J Dent Hyg. 2012 May;10(2):138-41

11. Azizi A, Rezace M. Comparison of periodontal status in gingival oral lichen planus patients and healthy subjects. Dermatol Res
Prach. 2012:2012:561232

12. Ertugrul AS, Dursun R, Dundar N, Avunduk MC, Hakki SS. MMP1, MMP-9, and TIMP-1 levels in oral lishen plans talichs with
gingivitis or periodontitis. Arch Oral Biol. 2013 Jul;58(7):843-52

13. Guiglia R, Di Liberto C, Pizzo C, Picone L, Lo Muzio L, Gallo PD, Campisi C, D’Angelo M. A combined trealment regimen for
desquamative gingivitis in patients with oral lichen planus. J Oral Pathol Med. 2007 Feb;36(2): 110-6

14. Holmstrup P, Schietz AW, Westergaard J. Effect of dental plaque control on gingival lichen planus. Oral Surg Oral Med Oral
Pathol. 1990 May;69(5):585-90

15. Lo Russo L, Guiglia R, Pizzo G, Fierro G, Ciavarella D, Lo Muzio L, Campisi G. Effect of desquamative gingivitis on periodontal
status: a pilot study. Oral Dis. 2010 Jan;16(1):102-716.

16. Lopez-Joret P, Camacho-Alonso F. Application of a motivation behavioral skills protocol in gingival lichen planus: a shor-term
stud). Periodontol. 2010 Oct:81(10):1449-54.

17. Nagao Y, Sata M. Effect of oral care gel on the quality of life for oral lichen planus in patients with chronic HCV infection. Virol J. 2011 Jul 12;8:348.
18. Orrico SR, Navarro CM, Rosa FP, Reis FA, Salgado DS, Onofre MA. Periodontal treatment of benign mucous membrane pem-

phigoid. Dent Today. 2010 Jul;29(7):100-2;
19. Scattarella A, Petruzzi M, Ballini A, Grassi F, Nardi G. Oral lichen planus and dental hygiene: a case report. Int J Dent Hyg. 2011 May; 9(2):163-6
20. Schellinck AF, Rees TD, Plemons JM, Kessler HP, Rivera- Hidalgo F, Solomon ES. A comparison of the periodontal status in

Patients with mucous membrane pemphigoid: a 5-year follow-up. J Periodontol. 2009 Nov:80(11):1765-73
21. Stone SJ, McCracken Cl, Heasman PA, Staines KS. Pennington M. Cost-effectiveness of personalized plaque control for manag-

ing the gingival manifestations of oral lichen planus: a randomized controlled study. J Clin Periodontol. 2013 Sep:40(9):859-67.
22. Thorat MS, Raju A, Pradeep AR. Pemphigus vulgaris: effects on periodontal health. J Oral Sci. 2010 Sep;52(3):449-54.
23. Tricamo MB, Rees TD, Hallmon WW, Wright JM, Cueva MA, Plemons JM. Periodontal status in patients with gingival mucous

membrane pemphigoid. J Periodontol. 2006 Mar;77(3):398-405



Received: 23 August 2016
Accepted: 12 October 2016

Copyright:
Biolife-Publisher.it © 2016

ISSN: 2038-4106 
Copyright © by BIOLIFE
This publication and/or article is for individual use only and may not be
further reproduced without written permission from the copyright
holder. Unauthorized reproduction may result in financial and other
penalties. Disclosure: All authors report no conflicts of interest relevant
to this article.

European Journal of Musculoskeletal Diseases 2016; 5(2)July-December: e00002 www.biolife-publisher.it

European Journal of Musculoskeletal 
Diseases ISSN 2038-4106/2016

Review

Resolution of a case of pes anserine bursitis with us-guided 
intrabursal infiltration of oxygen-ozone and MRI check in one month

G. Musella

Servizio di Radiologia, Fondazione Don Gnocchi Centro “E. Spalenza”, Rovato (BS), Italy

*Correspondence to: Giovanni Musella

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

In recent years, there have been an increasing number of reports on the use of oxygen-ozone therapy in the treatment 
of acute and chronic inflammatory diseases of small and large joints.

In this study, we report our experience in the treatment of temporomandibular joint (TMJ) osteoarthrosis with oxygen-
ozone therapy performed with CT control.

From January 2018 to April 2021, we treated 86 patients (48 females and 38 males aged from 52 to 78 years, mean 
66.9 years) afflicted with TMJ osteoarthrosis with oxygen-ozone therapy using a guided CT technique.

A first and second clinical check-ups were performed three months after treatment. At the first check, 71 patients 
(82.5%) reported an almost complete disappearance of painful symptoms, while at the second control, 63 (73.2%) 
confirmed a good clinical result.

Based on our experience, CT-guided oxygen-ozone therapy is a valid therapeutic option in the treatment of pain in 
TMJ osteoarthrosis. 

KEYWORDS: oxygen, ozone, therapy, TMJ, arthrosis, temporomandibular, joint

INTRODUCTION

Arthrosis-degenerative pathology ranks second in incidence among temporomandibular joint (TMJ) pathologies, with
greater prevalence in women and advanced age. It occurs in disc dislocation of any origin, such as trauma and infection,
and as a consequence of rheumatism or other conditions that cause polyarthritis. The latter condition includes osteoarthritis,
rheumatoid arthritis, psoriasis, lupus erythematosus, scleroderma, Sjogren’s syndrome, and hyperuricemia (1-5).

TMJ osteoarthrosis is a degenerative disease characterized by a deterioration of the joint tissue concomitant with bone 
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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

In recent years, there have been an increasing number of reports on the use of oxygen-ozone therapy in the treatment 
of acute and chronic inflammatory diseases of small and large joints.

In this study, we report our experience in the treatment of temporomandibular joint (TMJ) osteoarthrosis with oxygen-
ozone therapy performed with CT control.

From January 2018 to April 2021, we treated 86 patients (48 females and 38 males aged from 52 to 78 years, mean 
66.9 years) afflicted with TMJ osteoarthrosis with oxygen-ozone therapy using a guided CT technique.

A first and second clinical check-ups were performed three months after treatment. At the first check, 71 patients 
(82.5%) reported an almost complete disappearance of painful symptoms, while at the second control, 63 (73.2%) 
confirmed a good clinical result.

Based on our experience, CT-guided oxygen-ozone therapy is a valid therapeutic option in the treatment of pain in 
TMJ osteoarthrosis. 
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INTRODUCTION

Arthrosis-degenerative pathology ranks second in incidence among temporomandibular joint (TMJ) pathologies, with 
greater prevalence in women and advanced age. It occurs in disc dislocation of any origin, such as trauma and infection, 
and as a consequence of rheumatism or other conditions that cause polyarthritis. The latter condition includes osteoarthritis, 
rheumatoid arthritis, psoriasis, lupus erythematosus, scleroderma, Sjogren’s syndrome, and hyperuricemia (1-5).

TMJ osteoarthrosis is a degenerative disease characterized by a deterioration of the joint tissue concomitant with bone 



66 of 88

www.biolife-publisher.it Eur J Musculoskel Dis 2022 May-Aug;11(2):65-71European Journal of Musculoskeletal Diseases 2022; 11(2) May-August, e00011

M. Bonetti et al. 2 of 7

www.biolife-publisher.it

changes at the condyle and/or joint eminence level. Symptoms are frequently characterized by pain on palpation, joint 
noises, crackles, reduced mandibular motility, and pain in the execution of normal movements.

Mechanical and biological events associated with this condition - overload, bruxism, and the tendency to ipsilateral 
chewing - as well as the presence of genetic factors, are responsible for the onset of this condition. The traditional 
treatment of this condition is based on the use of non-surgical 
procedures such as physiotherapy, administration of non-steroidal 
anti-inflammatory drugs, and arthrocentesis (1-17).

These interventions aim to control symptoms, stop the 
progression of the disease and restore correct joint function. Over 
the years, arthrocentesis has been increasing to improve jaw 
function and reduce pain in TMJ dysfunction, thereby improving 
the opening of the mouth. However, this technique’s effectiveness 
is temporary and cannot restore the joint’s microarchitecture.

In recent years, several studies have been presented on the use 
of hyaluronic acid to improve TMJ’s range of motion (1, 13, 15, 
16, 17). Although osteoarthritis is classified as a non-inflammatory 
arthropathy, inflammation - of modest entity - plays an important 
role in the pathogenesis of joint damage, leading to progressive 
structural and functional changes. Initially, there is a dislocation 
of the articular disc or temporomandibular click. Subsequently, 
the pathology is complicated by the phenomena of wear of the 
articular disc up to its perforation and profound modification of 
the articular fibrocartilage with the formation of osteophytes and 
osteosclerosis, which determine alterations of the articular surfaces and formation of bone spurs. In the end, the articular 
disc is practically absent, except for residues, often observed near the anterior pole of the condyle visible on MRI.

TMJ arthrosis inevitably creates a bone contact surface between the joint heads, which generates a typical “sand” 
noise during the opening movement and is clinically detectable on TMJ palpation. The most frequent symptom is pain 
accentuated with movement and reduced with rest. Pain has a double origin: inflammatory pain is derived from the release 
of inflammatory mediators, and neuropathic pain is caused by degeneration of the sensory nerve endings. 

In this study, we report our experience in the treatment of pain for TMJ arthrosis treated with oxygen-ozone therapy 
under CT scan control.

MATERIALS AND METHODS

From January 2018 to April 2021, 86 patients (48 females and 38 males aged from52 to 78 years, mean 66.9 years) 
affected by TMJ osteoarthrosis were treated with oxygen-ozone therapy using a guided CT technique. All patients 
previously did a dynamic MRI of TMJ, which confirmed the diagnosis of degenerative lesions of osteoarthritis in one (27 
patients 31.4%) or both (59 patients 68.6%) TMJ (Fig. 1).

Dynamic MRI is currently the best method for the detailed study of joint areas such as bone structures, muscles, 
and ligaments. The examination, supplemented by dynamic sequences, starts from the intercuspidation phase (contact 
relationship between the posterior teeth of the upper and lower arches) to reach the maximum mouth opening. Dynamic 
MRI is the complete technique for studying TMJ, providing morpho-structural information on the articular bone heads 
and the articular menisci (Fig. 2 A-D).

The main advantages of other dental and skull imaging methods are high contrast resolution and the possibility to 
distinguish different, in addition to the absence of radiation.

Infiltration technique
All treatments were performed under CT guidance. After being informed about the procedure and possible complications, 

the patient signed the informed consent. First, preliminary CT scans were performed to confirm the pathology. The skin 
was then disinfected using special preparations for general skin antisepsis (Citro jod 100 registration No. 1805 of the 
Italian Ministry of Health based on iodine polyvinylpyrrolidone).

A preliminary CT scan with an open mouth was performed to identify the skin approach point (Fig 3). Next, local 

Fig 1. Sagittal MRI scan with mouth closed: there is advanced osteoarthritis of the apex of the mandibular condyle
(arrow).

Fig 1. Sagittal MRI scan with mouth closed: 
there is advanced osteoarthritis of the apex of the 
mandibular condyle (arrow).
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Italian Ministry of Health based on iodine polyvinylpyrrolidone).

A preliminary CT scan with an open mouth was performed to identify the skin approach point (Fig 3). Next, local 

Fig 1. Sagittal MRI scan with mouth closed: there is advanced osteoarthritis of the apex of the mandibular condyle
(arrow).

Fig 1. Sagittal MRI scan with mouth closed: 
there is advanced osteoarthritis of the apex of the 
mandibular condyle (arrow).
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Fig. 2. (A-D): Dynamic Magnetic Resonance Imaging: irreducible dislocation of the articular meniscus during the 
condyle excursion manoeuvre (red arrows), with initial arthritic degeneration of the apex of the condyle (blue arrows)

Fig. 2. (A-D): Dynamic Magnetic Resonance Imaging: irreducible dislocation of the articular meniscus during the condyle 
excursion manoeuvre (red arrows), with initial arthritic degeneration of the apex of the condyle (blue arrows)

Fig 3. The point of skin approach to TMJ is marked with 
a dermographic pencil.

Fig. 4. Local anesthesia with ethyl chloride.
Fig 3. The point of skin approach to TMJ is marked with a dermographic pencil.Fig. 4. Local anesthesia with ethyl chloride.
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anesthesia was performed with ethyl chloride spray (Fig 4), and 
then, again, under the CT guide, a 25G needle was inserted (Fig 
5). Finally, the corrected position of the needle was checked with 
a CT scan (Fig 6). A 5 ml syringe in polyethylene was filled with 
the gaseous mixture at a 25 µg / ml concentration.

The gaseous mixture was injected using a variable volume 
from 3 cc to 5 cc of the O2-O3 gaseous mixture. After the 
infiltration, another CT scan was performed to document the 
correct distribution of the gaseous mixture (Fig 7). All material 
used was sterile and single use.

RESULTS

At the clinical check-up one month after treatment, 71 
patients (82.5%) reported an almost complete disappearance 
of painful symptoms, while the remaining 15 (17,5%) had no 
significant improvements. In 38 of the 71 patients with a good 
outcome, oral anti-inflammatory therapy was associated the 
week after guided CT infiltration.

The 15 patients without satisfactory clinical results were 
referred to their dentist to evaluate other therapeutic approaches. 
Seventy-one patients with clinical benefits were then re-evaluated 
after an additional three. Of these, 63 (73.2%) confirmed the good 
clinical result, while 8 had a relapse of the symptoms that had 
recurred; this group was sent back to a dental specialist (Table I).

DISCUSSION

TMJ can be affected by arthrosis (degenerative disease), 
usually in people over 50 years. Women are prevalent (1-17), 
and this data is confirmed in the present study, where 48 (55.8%) 
women out of 86 patients were treated.

Occasionally, patients complain of stiffness, an abnormal 
sound in jaw movement, or mild pain. Crepitus can result from 
degeneration or perforation of the disc, producing friction 
between bone and bone. Joint involvement is usually bilateral. 

In general, even a simple X-ray of the joint can provide 
good diagnostics. However, for a more precise and complete 

Fig. 5. Infiltration with 25 G needle, orange color code.
Fig. 5. Infiltration with 25 G needle, orange color code.

Fig. 6. Open-mouth CT scan that documents the correct positioning of the needle in the joint cavity (arrow).

Fig. 6. Open-mouth CT scan that documents the correct 
positioning of the needle in the joint cavity (arrow).

Fig. 7. Post infiltration CT scan to check the correct distribution of the gas mixture in the joint cavity (arrows).Fig. 7. Post infiltration CT scan to check the correct distribution of the gas mixture in the joint cavity (arrows).
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Fig. 6. Open-mouth CT scan that documents the correct positioning of the needle in the joint cavity (arrow).

Fig. 6. Open-mouth CT scan that documents the correct
positioning of the needle in the joint cavity (arrow).

Fig. 7. Post infiltration CT scan to check the correct distribution of the gas mixture in the joint cavity (arrows).Fig. 7. Post infiltration CT scan to check the correct distribution of the gas mixture in the joint cavity (arrows).
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diagnosis, it is useful to carry out the investigation with a CT scan or an MRI performed with dynamic sequences. This 
latter method is currently considered the most effective in providing a detailed study of the degenerative pathology of the 
TMJ. In our study, all patients enrolled did a dynamic MRI scan of the TMJs for diagnostic purposes, which confirmed 
the diagnosis of TMJ osteoarthritis.

The standard treatment of TMJ osteoarthritis is based on non-surgical approaches such as physiotherapy, administration 
of non-steroidal anti-inflammatory drugs, and arthrocentesis. The combination of arthrocentesis with visco-supplementation 
with hyaluronic acid appears to be more effective than arthrocentesis alone (1, 13, 15-17). Given the brilliant therapeutic 
results reported in literature proving the efficacy of oxygen-ozone in the treatment of acute and chronic inflammatory 
pathologies of small and large joints (18-31), 86 patients affected by TMJ pain were treated. 

Patients were re-evaluated one and three months after treatment. The clinical outcome was excellent in 71 patients 
(82.5%) at the one-month follow-up and 63 patients (73.2%) at the three-month follow-up. The mechanisms of action of 
the oxygen-ozone gas mixture are well known and widely documented in the literature (18-31). The rationale for anti-
inflammatory treatment by intra-articular oxygen-ozone infiltration is based on anti-inflammation and analgesic action. 
The oxygen-ozone gas mixture normalizes the level of cytokines and prostaglandins, increases superoxide dismutase, 
minimizes reactive oxidant species, and improves local circulation with a eutrophic effect.

CONCLUSION

The good results obtained in our series are linked to the biological activities of oxygen-ozone therapy. In particular, 
to the improvement of intra and trans tissue oxygenation determine the improvement of hypoxia in addition to anti-
inflammatory, analgesic, and eutrophicating activities of ozone. In conclusion, oxygen-ozone therapy can be considered 
an excellent therapeutic approach for patients afflicted with arthrosis of the TMJ.
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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

Mouth opening limitation (MOL) is an important clinical sign generally referred to as temporomandibular disorders
(TMD) but MOL can also be due to other pathologies as neoformations. The first level’s radiological exam is an
orthopantomography that helps the clinician choose the most appropriate second-level exam. MRI is the gold standard
for TMD, while multislices CT generally investigates maxillofacial pathologies. Cone beam CT (CBCT) with an
appropriate FoV is recommended if a contrast agent is not indicated. Muscle contractures frequently cause MOL as
prolonged mouth opening during dental treatment, antalgic contractures due to any infectious-inflammatory process,
or after surgery. An MRI investigation of a case of intramuscular oedema after troncular analgesia has never been
documented in the literature.

A 36-year-old female with MOL (21 mm) with midline deflection to the left side since the last 15 days is presented. The 
patient reported that she had endodontic therapy on 4.6 after troncular analgesia at the ipsilateral ascending mandibular 
ramus just before the onset of symptoms. She had never experienced symptoms of TMJ dysfunction a before T2/DP-
weighted TMJ MRI with T1/T2-weighted scans of the pterygoid muscles in axial and coronal planes with a dedicated 
coil was performed. The images demonstrate the presence of a reducing disc displacement in the right TMJ and a non-
reducing disc displacement in the left TMJ with a limitation of condyle translation. An inhomogeneous area of isointense 
in T1 and hyperintense in T2, referable to intramuscular oedema resulting from troncular analgesia, was appreciated At 
the right internal pterygoid muscle, at the level of the spine of Spix.

MRI is an essential method in the differential diagnosis of MOL and allows targeted and resolutive therapy.

KEYWORDS: MRI, pterygoid muscles, temporomandibular disorders
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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).
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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.
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ABSTRACT

Mouth opening limitation (MOL) is an important clinical sign generally referred to as temporomandibular disorders 
(TMD) but MOL can also be due to other pathologies as neoformations. The first level’s radiological exam is an 
orthopantomography that helps the clinician choose the most appropriate second-level exam. MRI is the gold standard 
for TMD, while multislices CT generally investigates maxillofacial pathologies. Cone beam CT (CBCT) with an 
appropriate FoV is recommended if a contrast agent is not indicated. Muscle contractures frequently cause MOL as 
prolonged mouth opening during dental treatment, antalgic contractures due to any infectious-inflammatory process, 
or after surgery. An MRI investigation of a case of intramuscular oedema after troncular analgesia has never been 
documented in the literature.

A 36-year-old female with MOL (21 mm) with midline deflection to the left side since the last 15 days is presented. The 
patient reported that she had endodontic therapy on 4.6 after troncular analgesia at the ipsilateral ascending mandibular 
ramus just before the onset of symptoms. She had never experienced symptoms of TMJ dysfunction a before T2/DP-
weighted TMJ MRI with T1/T2-weighted scans of the pterygoid muscles in axial and coronal planes with a dedicated 
coil was performed. The images demonstrate the presence of a reducing disc displacement in the right TMJ and a non-
reducing disc displacement in the left TMJ with a limitation of condyle translation. An inhomogeneous area of isointense 
in T1 and hyperintense in T2, referable to intramuscular oedema resulting from troncular analgesia, was appreciated At 
the right internal pterygoid muscle, at the level of the spine of Spix. 

MRI is an essential method in the differential diagnosis of MOL and allows targeted and resolutive therapy. 
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INTRODUCTION

During oral examination (OE) mouth opening limitation (MOL) is one of the most important clinical signs to be 
detected. In most cases, MOL is related to chronic trauma of the temporomandibular joints (TMJ). More rarely, the cause 
is related to specific arthritis, malformations, trauma outcomes, or neoformations. 

Functional alterations may result from intraarticular adhesions (1) or extraarticular causes that determine a limitation 
of mandibular movements (2).

Intraarticular causes could be a joint lock, neoformations, chronic arthritis (post-traumatic, infectious, specific arthritis), 
intracapsular fracture outcomes, and ankylosis. In contrast, extraarticular ones are neoformations, dysplastic lesions, 
malformations or fractures of the facial bones that can cause an impediment to mandibular movements, muscular contractures 
(post-traumatic, infectious, antalgic, and in dysfunctional patients), scarring (post-traumatic or following burns), progressive 
systemic sclerosis, connective tissue diseases and outcomes of demolition resective surgery with reconstruction of the jaws 
tissues and systemic diseases leading to a deficit of the neuromuscular system. Therefore, the differential diagnosis of MOL 
is mainly performed by anamnestic investigation and oral examination and completed by imaging.

The first level’s radiological exam is an orthopantomography (OPT) of the dental arches, which helps the clinician 
choose the most appropriate second-level exam.

MRI is the gold standard for temporomandibular disorders (TMD), while multislices CT generally investigates 
maxillofacial pathologies (fractures, malformations, dysplastic and neoplastic lesions). CBCT with an appropriate FoV 
is recommended if a contrast agent is not indicated. Among the intraarticular causes are the TMJ lock, usually caused by 
chronic inflammation resulting from a non-reducible disc dislocation clinically manifested by a limitation of the mouth 
opening (1). The lock is defined as chronic when condylar hypomobility remains after several episodes of remission and 
exacerbation of symptoms. The mandibular kinetics shows a limitation of mouth opening of less than 30mm. Clinically, 
non-specific symptoms such as cervicalgia, headache, tinnitus, and vertigo may also be present. On OE, there is a deviation 
of the mandible towards the locked TMJ both during opening and protrusion. On palpation of the locked joint, no clicks 
can be appreciated, and rarely can a crackling be perceived. The joint compression test causes vivid pain. The end-feel test 
does not increase the mouth opening and causes severe pain in the locked joint. MRI shows a condylar hypomobility with 
the articular disc displaced anteriorly. It is also easy to find T2W hyperintense intra-articular joint effusion, retrodiscal 
fibrosis, and remodeling of the articular surface of the condyle (3). CBCT is only useful in cases of gross remodelling 
of the condyle. Here a case of intramuscular oedema resulting from troncular analgesia is reported, and the pertinent 
literature is discussed.

CASE REPORT

A 36-year-old female patient presented with MOL (21 mm) with midline deviation to the left side since the last 15 days. 
At the time of her medical history, she reported that she had undergone endodontic therapy on 4.6 after troncular analgesia at 
the ipsilateral ascending mandibular ramus just before the onset of symptoms. She had never experienced symptoms of TMJ 
dysfunction before the MOL had started after dental treatment and had progressively worsened in about 10 days.

She reported pain in the right temporomandibular region, at the level of the right internal pterygoid muscle and right 
masseter, which were painful on palpation (80 VAS), and limited pain in the left temporomandibular area (40 VAS). The 
end-feel test did not allow an increase in maximum mouth opening and caused pain in the left TMJ. The patient presented 
an occlusal class I. She also reported frequent teeth clenching. Rx OPT was negative. 

A TMJ MRI with T1/T2-weighted scans of the pterygoid muscles in axial and coronal planes with a dedicated coil was 
performed. The images demonstrate the presence of a reducing disc displacement in the right TMJ and a non-reducing 
disc displacement in the left TMJ with a limitation of condyle translation. Furthermore, at the right internal pterygoid 
muscle, at the level of the spine of Spix, an inhomogeneous area of isointense in T1 and hyperintense in T2 scans referable 
to intramuscular oedema probably resulting from troncular analgesia, was detected (Fig. 1-3).

DISCUSSION

Frequently, dental therapies requiring very long sessions, such as endodontic treatment of a molar, result in muscle 
spasms and/or antalgic contractures that resolve spontaneously or with appropriate medical therapy within a couple of 
weeks. In some cases, these muscle spasms can lead to joint dysfunction or worsen the prognosis of an already pre-
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INTRODUCTION

During oral examination (OE) mouth opening limitation (MOL) is one of the most important clinical signs to be 
detected. In most cases, MOL is related to chronic trauma of the temporomandibular joints (TMJ). More rarely, the cause 
is related to specific arthritis, malformations, trauma outcomes, or neoformations. 

Functional alterations may result from intraarticular adhesions (1) or extraarticular causes that determine a limitation 
of mandibular movements (2).

Intraarticular causes could be a joint lock, neoformations, chronic arthritis (post-traumatic, infectious, specific arthritis),
intracapsular fracture outcomes, and ankylosis. In contrast, extraarticular ones are neoformations, dysplastic lesions,
malformations or fractures of the facial bones that can cause an impediment to mandibular movements, muscular contractures
(post-traumatic, infectious, antalgic, and in dysfunctional patients), scarring (post-traumatic or following burns), progressive 
systemic sclerosis, connective tissue diseases and outcomes of demolition resective surgery with reconstruction of the jaws
tissues and systemic diseases leading to a deficit of the neuromuscular system. Therefore, the differential diagnosis of MOL
is mainly performed by anamnestic investigation and oral examination and completed by imaging.

The first level’s radiological exam is an orthopantomography (OPT) of the dental arches, which helps the clinician 
choose the most appropriate second-level exam.

MRI is the gold standard for temporomandibular disorders (TMD), while multislices CT generally investigates 
maxillofacial pathologies (fractures, malformations, dysplastic and neoplastic lesions). CBCT with an appropriate FoV
is recommended if a contrast agent is not indicated. Among the intraarticular causes are the TMJ lock, usually caused by 
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opening (1). The lock is defined as chronic when condylar hypomobility remains after several episodes of remission and 
exacerbation of symptoms. The mandibular kinetics shows a limitation of mouth opening of less than 30mm. Clinically, 
non-specific symptoms such as cervicalgia, headache, tinnitus, and vertigo may also be present. On OE, there is a deviation 
of the mandible towards the locked TMJ both during opening and protrusion. On palpation of the locked joint, no clicks 
can be appreciated, and rarely can a crackling be perceived. The joint compression test causes vivid pain. The end-feel test 
does not increase the mouth opening and causes severe pain in the locked joint. MRI shows a condylar hypomobility with 
the articular disc displaced anteriorly. It is also easy to find T2W hyperintense intra-articular joint effusion, retrodiscal 
fibrosis, and remodeling of the articular surface of the condyle (3). CBCT is only useful in cases of gross remodelling 
of the condyle. Here a case of intramuscular oedema resulting from troncular analgesia is reported, and the pertinent 
literature is discussed.

CASE REPORT

A 36-year-old female patient presented with MOL (21 mm) with midline deviation to the left side since the last 15 days.
At the time of her medical history, she reported that she had undergone endodontic therapy on 4.6 after troncular analgesia at
the ipsilateral ascending mandibular ramus just before the onset of symptoms. She had never experienced symptoms of TMJ
dysfunction before the MOL had started after dental treatment and had progressively worsened in about 10 days.

She reported pain in the right temporomandibular region, at the level of the right internal pterygoid muscle and right 
masseter, which were painful on palpation (80 VAS), and limited pain in the left temporomandibular area (40 VAS). The 
end-feel test did not allow an increase in maximum mouth opening and caused pain in the left TMJ. The patient presented 
an occlusal class I. She also reported frequent teeth clenching. Rx OPT was negative. 

A TMJ MRI with T1/T2-weighted scans of the pterygoid muscles in axial and coronal planes with a dedicated coil was 
performed. The images demonstrate the presence of a reducing disc displacement in the right TMJ and a non-reducing 
disc displacement in the left TMJ with a limitation of condyle translation. Furthermore, at the right internal pterygoid 
muscle, at the level of the spine of Spix, an inhomogeneous area of isointense in T1 and hyperintense in T2 scans referable 
to intramuscular oedema probably resulting from troncular analgesia, was detected (Fig. 1-3).

DISCUSSION
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Fig. 2. MRI of the maxillofacial structures with axial T1- and T2-weighted and coronal T2-weighted scans. The
white arrow indicates the lesion inside the right internal pterygoid muscle which is isointense in T1 and
hyperintense in T2.

Fig. 1. Turbo spin-echo T2-weighted MRI with parasagittal scans: top images of the right TMJ, bottom images of
the left TMJ; left with mouth closed and right with mouth open.

Fig. 2. MRI of the maxillofacial structures with axial T1- and T2-weighted and coronal T2-weighted scans. The white 
arrow indicates the lesion inside the right internal pterygoid muscle which is isointense in T1 and hyperintense in T2.

Fig. 1. Turbo spin-echo T2-weighted MRI with parasagittal scans: top images of the right TMJ, bottom images of the left 
TMJ; left with mouth closed and right with mouth open.
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existing dysfunction. Troncular analgesia alone may also lead to muscle contracture due to oedema at the injection site 
and, thus, to MOL. In order to make a proper diagnosis, an MRI scan to evaluate both the muscles and the TMJ is needed. 
In the MRI request the clinician must to point out the suspicion of a lesion in a specific muscle to allow the radiologist 
to perform an adequate MRI examination. To perform the correct diagnosis several pathological condition has to be 
excluded in differential diagnosis. In addition, MOL can be due to several conditions.

A benign neoformation (4) such as a chondroma, osteoma or osteochondroma and synovial chondromatosis (5) can 
cause inflammation and alteration of the joint tissues such as adhesions and thus functional limitations but is unlikely to 
cause MOL on its own.

Regarding chronic arthritis, the patient often reports a previous trauma (fracture, whiplash) leading to osteoarthritis 
and thus to chronic inflammation, or, more rarely, recurrent infections (in debilitated, immunocompromised patients) or 
with psoriasis, rheumatoid arthritis and other autoimmune diseases.

In the case of outcomes of intracapsular fracture, imaging is essential to understand the cause of the MOL. OPT may 
show remodelling of the condylar head, but CBCT scan is the elective study; dynamic MRI is equally essential to evaluate 
the condylar-discal complex and to exclude the presence of other pathologies (6, 7).  

TMJ ankylosis is the last stage of diseases such as TMJ dysfunction, condyle fractures and chronic arthritis that evolve 
into fibrosis and then bony ankylosis. The patient’s clinical history will differ depending on the etiopathogenesis of the 
ankylosis and a simple OPT could be sufficient to make the diagnosis. A CBCT scan of TMJ will be used to describe the 
extent of the ankylotic block and to plan TMJ surgery (8).

Among the extraarticular causes that could lead to MOL we find dysplastic alterations as fibrous dysplasia (9), 
ossifying fibroma, cherubism (10) and leontiasis.

Malignant tumours can cause a MOL either directly by causing adhesions with the mandible (parotid lodge) or a 
mechanical block to mandibular movements (infratemporal fossa) or indirectly by involving the masticatory elevator 
muscles (temporalis, masseter and internal pterygoid) causing trismus (11). 

In our report, clinical history shows a sudden onset of MOL without a previous history of joint dysfunction. Generally, 
the patient may be asymptomatic or report pain; in addition to MOL , signs such as intra- and/or extra-oral swellings, 
swelling of the cervico-facial lymph nodes, erythro/leukoplasic lesions (even ulcerated) in the oral cavity in particular on 
the retromolar trigone, soft palate and tonsillar lodge, epistaxis, sudden tooth mobility, visual changes and more generally 
neurological symptoms related to cranial nerve or central nervous system alterations and signs of endocranial hypertension 
can be appreciated.

The OPT may be negative or show the absence of rear wall of the maxillary sinus (12) or alterations of the ascending  
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branch of the mandible. Multislices CT with contrast agent and MRI (13) are indicated.
In case of maxillofacial fractures (14) which cause an impairment of mandibular movements, CBCT are used for 

diagnosis and to plan surgical therapy.
The hypertrophy of the coronoid processes cause an increase in the height of the coronoid processes, which impacts 

against the posterior wall of the zygoma, resulting in a MOL (15). An OPT or a CBCT is sufficient for a diagnosis.
Muscle contractures can be caused by a prolonged opening of the mouth such as during dental treatment, antalgic 

contractures due to any infectious-inflammatory process (abscesses and odontogenic phlegmons involving the masseter 
or internal pterygoid), the outcome of trauma with skin ecchymosis, intramuscular hemangioma (16) and intramuscular 
oedema, surgery such as the extraction of a third molar (17); 

Scarring outcomes as a result of facial skin burns, can limited the mouth opening as well as progressive systemic 
sclerosis (18) and connectivopathies result in a progressive sclerosis of the connective tissues, particularly the perioral 
tissues (tobacco bag mouth) that reduces the mouth opening. The diagnosis is clinical and a referral to a specialist is 
recommended for a general assessment of the patient’s health.

Among the connectivopathies, scleroderma and in particular the Parry-Romberg syndrome, especially when it occurs 
during development, determines a localised atrophy of connective tissues (cutaneous and muscular) that blocks skeletal 
growth resulting in facial asymmetry and, in severe cases, even MOL.

Pedicled or revascularized flaps in maxillofacial surgery can lead to scar retractions that, together with submandibular 
muscle deficits caused by laterocervical emptying, can lead to MOL.

Systemic diseases leading to a deficit of the neuromuscular system can give rise to a spastic paresis of the masticatory 
muscles or a deficit of the trigeminal efferences. Hypercalcemia can also lead to ‘tetanic’ trismus of the masticatory muscles.

CONCLUSION

MRI is an essential method in the differential diagnosis of MOL and by highlighting intramuscular and articular 
lesions, it allows targeted and resolutive therapy.

For the first time, an MR imaging of a case with a MOL caused by intramuscular oedema at the injection site after 
mandibular nerve troncular analgesia is presented. 
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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

An amalgam tattoo is an iatrogenic lesion that may lead to aesthetic problems. A 47-year-old woman complained of 
very unattractive dark pigmentations and a flat macule adjacent to a restored tooth (amalgam tattoo) on the first and second 
maxillary premolars with a mild gingival recession at the first bicuspid. Following muco-abrasion to eliminate the oral 
pigmented lesion, a bilaminar mucogingival procedure was planned to treat the gingival recession. At the 8-year follow-
up, gingival color and texture blended well with adjacent soft tissue areas, the periodontal tissues appeared healthy, and 
no scar tissue was present. The patient was very pleased with the final result. Therefore, a one-stage procedure should 
be considered an effective treatment of amalgam tattoo, providing positive morphologic and cosmetic outcomes over an 
8-year follow-up period.

KEYWORDS: tattoo, mucosa, gingival, tissue graft, pigmentation

INTRODUCTION

Regarding soft tissue colour, in 1999, the American Academy of Periodontology (AAP) drew up a classification 
system of developmental or acquired mucogingival deformities and conditions based on clinical and morphologic criteria 
(1). The abnormal colour of the gingiva was included in this classification (1). Furthermore, the amalgam tattoos are also 
included in the new periodontal classification of non–plaque-induced gingival diseases and conditions approved by AAP 
and European Federation of Periodontology members in 2018 (2). 

Although amalgam discoloration of the oral mucosa does not represent a pathological entity per se and is usually 
asymptomatic, it can still create cosmetic dissatisfaction for the patient, leading to treatment, especially in anterior areas 
(3, 4). With an approximate incidence of 18.9% among pigmented lesions of the oral mucosa, amalgam tattoo usually 
appears as a bluish-blue, black, or grayish spot of different diameters and is most frequently located at the level of the 
keratinized gingiva or alveolar mucosa, often related by evident cause-and-effect: adjacent amalgam restorations (5). 
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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

An amalgam tattoo is an iatrogenic lesion that may lead to aesthetic problems. A 47-year-old woman complained of 
very unattractive dark pigmentations and a flat macule adjacent to a restored tooth (amalgam tattoo) on the first and second 
maxillary premolars with a mild gingival recession at the first bicuspid. Following muco-abrasion to eliminate the oral 
pigmented lesion, a bilaminar mucogingival procedure was planned to treat the gingival recession. At the 8-year follow-
up, gingival color and texture blended well with adjacent soft tissue areas, the periodontal tissues appeared healthy, and 
no scar tissue was present. The patient was very pleased with the final result. Therefore, a one-stage procedure should 
be considered an effective treatment of amalgam tattoo, providing positive morphologic and cosmetic outcomes over an 
8-year follow-up period.
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INTRODUCTION

Regarding soft tissue colour, in 1999, the American Academy of Periodontology (AAP) drew up a classification 
system of developmental or acquired mucogingival deformities and conditions based on clinical and morphologic criteria 
(1). The abnormal colour of the gingiva was included in this classification (1). Furthermore, the amalgam tattoos are also 
included in the new periodontal classification of non–plaque-induced gingival diseases and conditions approved by AAP 
and European Federation of Periodontology members in 2018 (2). 

Although amalgam discoloration of the oral mucosa does not represent a pathological entity per se and is usually 
asymptomatic, it can still create cosmetic dissatisfaction for the patient, leading to treatment, especially in anterior areas 
(3, 4). With an approximate incidence of 18.9% among pigmented lesions of the oral mucosa, amalgam tattoo usually
appears as a bluish-blue, black, or grayish spot of different diameters and is most frequently located at the level of the 
keratinized gingiva or alveolar mucosa, often related by evident cause-and-effect: adjacent amalgam restorations (5). 
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Metal particles can become incorporated into the oral mucosa in different manners: by condensation of the material to 
adjacent tissues during ortho- or retro-grade obturation; injury to the adjacent mucosa during replacement of old amalgam 
restoration; fracture of the material during extractions of the previously amalgam-treated tooth or leakage of the material 
to the alveolus; corrosion of the apical retrograde obturation (6). A radiograph is recommended to confirm the presence of 
metallic particles, but the absence of radiographic evidence does not rule out the possibility since particles are often too 
fine or widely dispersed to be visible on radiographs (6). Depending on the diameter of the leaked particles, aluminium 
in amalgam may be phagocytosed by macrophages or encapsulated by connective tissue fibres. The cellular mobility of 
macrophages may be why many of these pigmentations appear to grow over time (6). As anticipated, the localization of 
the particles may result in aesthetic complaints.

Microscopic examination reveals that amalgam is present in the tissues in two forms: as irregular dark, solid fragments 
of metal or as numerous, discrete fine, brown, or black granules dispersed along collagen bundles and around small blood 
vessels and nerves, also disclosing the presence of metal fragments immersed in connective tissue (3, 7, 9). These stains 
are not associated with inflammatory responses, although in some cases, they can generate fibrosis, chronic inflammation, 
and even granulomas by foreign body reactions (8).

In the absence of correlation with pre-existing restoration, or evident cause-related factors, a biopsy is recommended 
to rule out an early melanoma or to exclude association with other pathologies by differential diagnosis (3, 7).

 If the pigmentation is cosmetically unacceptable, surgical excision and transplantation of oral mucosal tissue have 
been suggested, with or without soft tissue harvesting from the palate associated or not with new technologies, such as 
laser (3, 4, 10-17). Therefore, diagnosis is crucial; assessment of the lesion and appropriate understanding of the patient’s 
aesthetic expectations will be essential to select the most proper technique.

CASE REPORT

A 47-year-old, non-smoking patient complaining of cosmetic dissatisfaction in the right upper maxillary area was 
referred by a general practitioner. During the first visit, the patient reported that 10 years earlier, she had undergone a 
prosthetic rehabilitation with single crowns on the first and second maxillary bicuspids. Following endodontic treatment 
and amalgam restorations, abutments were restored with single metal-ceramic crowns. However, the patient stated that a 
black pigmentation began to emerge on the buccal aspect of the maxillary premolar area shortly after.

Clinically, the amalgam tattoo presented as a dark grey or blue macula with undefined borders, immobile and flat, 
at the keratinized mucosa of the first and second upper right bicuspids (Fig. 1a). The periodontal biometric parameters 
were within normal limits. A periapical x-ray was taken to evaluate pre-existing treatments and confirm the diagnosis of 
periodontal and endodontic health (Fig. 1b). 

The diagnosis thus seemed obvious, as the medical history indicated that the black pigmentations were probably the 
result of metal fragments released during abutment preparation. 

A fine-grain diamond football bur mounted on a high-speed handpiece removes the epithelium and the underlying 
connective tissue (Fig. 2a) with the simultaneous goal of removing the cosmetic problem and creating a bleeding recipient 
bed for the planned soft tissue reconstruction (Fig. 2b). The size of the macula will dictate the extension and depth of the 
bleeding wound site. Nonpigmented periosteal fibres were left in place. 
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Metal particles can become incorporated into the oral mucosa in different manners: by condensation of the material to 
adjacent tissues during ortho- or retro-grade obturation; injury to the adjacent mucosa during replacement of old amalgam 
restoration; fracture of the material during extractions of the previously amalgam-treated tooth or leakage of the material 
to the alveolus; corrosion of the apical retrograde obturation (6). A radiograph is recommended to confirm the presence of 
metallic particles, but the absence of radiographic evidence does not rule out the possibility since particles are often too 
fine or widely dispersed to be visible on radiographs (6). Depending on the diameter of the leaked particles, aluminium 
in amalgam may be phagocytosed by macrophages or encapsulated by connective tissue fibres. The cellular mobility of 
macrophages may be why many of these pigmentations appear to grow over time (6). As anticipated, the localization of 
the particles may result in aesthetic complaints.

Microscopic examination reveals that amalgam is present in the tissues in two forms: as irregular dark, solid fragments 
of metal or as numerous, discrete fine, brown, or black granules dispersed along collagen bundles and around small blood 
vessels and nerves, also disclosing the presence of metal fragments immersed in connective tissue (3, 7, 9). These stains 
are not associated with inflammatory responses, although in some cases, they can generate fibrosis, chronic inflammation, 
and even granulomas by foreign body reactions (8).

In the absence of correlation with pre-existing restoration, or evident cause-related factors, a biopsy is recommended 
to rule out an early melanoma or to exclude association with other pathologies by differential diagnosis (3, 7).

 If the pigmentation is cosmetically unacceptable, surgical excision and transplantation of oral mucosal tissue have 
been suggested, with or without soft tissue harvesting from the palate associated or not with new technologies, such as 
laser (3, 4, 10-17). Therefore, diagnosis is crucial; assessment of the lesion and appropriate understanding of the patient’s 
aesthetic expectations will be essential to select the most proper technique.

CASE REPORT

A 47-year-old, non-smoking patient complaining of cosmetic dissatisfaction in the right upper maxillary area was 
referred by a general practitioner. During the first visit, the patient reported that 10 years earlier, she had undergone a 
prosthetic rehabilitation with single crowns on the first and second maxillary bicuspids. Following endodontic treatment 
and amalgam restorations, abutments were restored with single metal-ceramic crowns. However, the patient stated that a 
black pigmentation began to emerge on the buccal aspect of the maxillary premolar area shortly after.

Clinically, the amalgam tattoo presented as a dark grey or blue macula with undefined borders, immobile and flat, 
at the keratinized mucosa of the first and second upper right bicuspids (Fig. 1a). The periodontal biometric parameters 
were within normal limits. A periapical x-ray was taken to evaluate pre-existing treatments and confirm the diagnosis of 
periodontal and endodontic health (Fig. 1b). 

The diagnosis thus seemed obvious, as the medical history indicated that the black pigmentations were probably the 
result of metal fragments released during abutment preparation. 

A fine-grain diamond football bur mounted on a high-speed handpiece removes the epithelium and the underlying 
connective tissue (Fig. 2a) with the simultaneous goal of removing the cosmetic problem and creating a bleeding recipient 
bed for the planned soft tissue reconstruction (Fig. 2b). The size of the macula will dictate the extension and depth of the 
bleeding wound site. Nonpigmented periosteal fibres were left in place. 
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A 45-degree beveled ‘’C’’ shaped release incision was then performed mesial at the right maxillary canine. A partial-
thickness flap is raised, starting from the most apical portion of the release incision and connecting the muco-abrasive 
area (Fig. 3a). The objective was to move the flap laterally and distally. The pedicled flap was meticulously passivated, 
removing muscle insertions, and laid on the periosteal bed, slightly coronal to the cemento-enamel junction (Fig. 3b). 
The not-abraded tissue by the diamond bur and the interproximal papillae were then de-epithelialized to receive a sub-
epithelial connective tissue graft harvested from the palate, with the “L” incision technique (18). The connective tissue 
graft was immediately placed underneath the buccal flap (Fig. 3c). The donor site is sutured with horizontal mattress 
sutures, crossed in the palate, and tied buccally. The graft is then stabilized using a resorbable suture material with a 
combination of single sling sutures at the cementum-enamel junction and horizontal periosteal stabilizing mattress sutures 
apically to the graft for both premolars, to achieve intimate contact with the underlying periosteal bleeding bed (fig. 4a).

The laterally sliding pedicle flap was positioned and sutured coronally to the graft and the cementum-enamel junction 
using a simple ‘’sling’’ suspended suture. Part of the graft was left exposed at the canine and second premolar but 
nourished by the underlying periosteal bed. Vertical compressive mattress sutures were implemented to achieve steady, 
intimate adaptation (Fig. 4b-c). 

A     B 

Fig. 2. A) Fine-grain diamond football burr is used to remove the amalgam discoloration; B) A bleeding 
recipient bed for the planned soft tissue reconstruction is prepared.

Fig. 2. A) Fine-grain diamond football burr is used to remove the amalgam discoloration; B) A bleeding recipient bed for 
the planned soft tissue reconstruction is prepared.
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Fig. 3. A) Buccal flap design with “C” mesial release incision; B) Raised and tension-free partial-thickness
buccal flap; C) The connective tissue graft is covering the exposed periosteum.

Fig. 3. A) Buccal flap design with “C” mesial release incision; B) Raised and tension-free partial-thickness buccal flap; C) 
The connective tissue graft is covering the exposed periosteum.

A    B   C 

  
Fig. 4. A) The connective tissue graft was stabilize with resorbable suture material; B) The laterally sliding
pedicle flap was positioned and sutured coronally to the graft and to the cemento-enamel junction; C) The
donor site was sutured with crossed horizontal mattress, buccally knotted, stitches.

Fig. 4. A) The connective tissue graft was stabilize with resorbable suture material; B) The laterally sliding pedicle flap was 
positioned and sutured coronally to the graft and to the cemento-enamel junction; C) The donor site was sutured with crossed 
horizontal mattress, buccally knotted, stitches.
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The medication protocol included Amoxicillin 500 mg every 8 hours for 
7 days, Ibuprofen 600 mg every 8 hours for 3 days, and 0.12% Chlorhexidine 
Di-gluconate every 12 hours for 7 days. Sutures were removed two weeks 
following surgery. The healing was uneventful, and 3 weeks later, the patient 
was allowed to resume mechanical tooth cleaning of the treated area using a 
soft toothbrush with the roll technique. 

The referring dentist carried out postoperative follow-up visits every 4 
months for the first year. The treated area was pink, had an adequate amount 
of keratinized tissue with no pigmentation, and was perfectly integrated with 
the adjacent tissues without scars. 

After 8 years, the periodontal tissues appeared healthy, and no 
pigmentation was present in the treated area; the tissues were stable with no signs of gingivitis, and the cosmetic result 
completely satisfied the patient (Fig. 5). The previous mild gingival recession on the first premolar was covered entirely, 
and an improvement in quantity and quality of the keratinized tissue was detected.

DISCUSSION

Amalgam tattoos are due to the deposition of a mixture of silver, tin, mercury, copper, and zinc, which are components of 
an amalgam filling, into the oral soft tissues. Nowadays, the shift from amalgam to composite filling materials and the use of 
metal-free restorations (such as zirconia, disilicates, or feldspathic ceramic instead of metal-ceramic) have reduced the onset 
of iatrogenic gingival pigmentation. 

There is little documentation in the literature regarding treating these oral mucosal alterations. Surgical treatment with 
the preparation of a bleeding wound site and soft tissue harvesting from the palate appears to be the most reported case 
reports with long follow-ups (3, 4, 10). Different types of lasers have also shown good efficacy in amalgam tattoo removal 
when present in the most superficial tissues or for the preparation of a bleeding bed for a soft tissue graft placement (12-16). 
Although less invasive therapeutic solutions are proposed in the literature through the use of ER:YAG lasers (12, 15, 16) or 
through the use of diode lasers (17), the clinician must always consider the width and depth of the cosmetic lesion. Indeed, 
the cited articles report encouraging evidence and satisfactory cosmetic results when using these devices, emphasizing minor 
morbidity for the patient, preventing risks related to surgical procedures, and avoiding sutures. Despite this, the extent of 
amalgam tattoo appears to be particularly limited and confined to the keratinized mucosa. 

A recent paper by Aguirre-Zorzano et al. (10) summarizes 11 articles dealing with the treatment of amalgam tattoo. 
All the articles are case reports with very short-term follow-ups from 2 to 21 months. The longest case report follow-up 
reported in the literature regarding the surgical treatment of an amalgam tattoo is by Pini-Prato and co-workers with a 
follow-up of 24 years, describing an optimal aesthetic result maintained over time (4). In the same case report (4), a two-
stage approach is illustrated for treating an amalgam tattoo between maxillary incisors with a free gingival graft in the first 
stage and subsequent apically positioned flap for the final prosthetic restoration artifact. In contrast, Aguirre-Zorzano et al. 
(10) published a one-stage surgical procedure for treating amalgam tattoo using an association of muco-abrasion and free 
connective tissue graft; the outcomes seemed promising, and no signs of recurrence during 4-year and 5 month follow-up 
period. The bilaminar technique can be considered a “gold standard” procedure for the treatment of gingival recessions, with 
average root coverage (RC) up to 97.3% and complete RC up to 86.7% (19, 20). 

All these aspects should be considered during the diagnostic process and treatment plan. In this clinical case, a one-stage 
approach was selected utilizing a tension-free partial-thickness pedicle flap. The primary goal was to remove the amalgam 
tattoo, and muco-abrasion with a diamond bur was performed. In addition, connective tissue graft was harvested from 
the palate to achieve an extremely favourable long-term aesthetic result while creating an adequate band of keratinized 
tissue around the prosthetic restorations. Furthermore, a pedicle laterally sliding flap was implemented from the canine and 
positioned distally to cover the mild recession on the first premolar and the connective tissue with a bilaminar approach.

CONCLUSION

Within the limits of this 8-year follow-up case report, a one-stage mucogingival reconstructive procedure with a sub-
epithelial connective tissue graft should be considered an effective treatment option in case of amalgam tattoo providing 
stable morphologic and cosmetic outcomes.

 
Fig. 5. 8-year follow-up clinical view 
 

Fig. 5. 8-year follow-up clinical view
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The medication protocol included Amoxicillin 500 mg every 8 hours for 
7 days, Ibuprofen 600 mg every 8 hours for 3 days, and 0.12% Chlorhexidine 
Di-gluconate every 12 hours for 7 days. Sutures were removed two weeks 
following surgery. The healing was uneventful, and 3 weeks later, the patient 
was allowed to resume mechanical tooth cleaning of the treated area using a 
soft toothbrush with the roll technique. 

The referring dentist carried out postoperative follow-up visits every 4 
months for the first year. The treated area was pink, had an adequate amount 
of keratinized tissue with no pigmentation, and was perfectly integrated with 
the adjacent tissues without scars. 

After 8 years, the periodontal tissues appeared healthy, and no 
pigmentation was present in the treated area; the tissues were stable with no signs of gingivitis, and the cosmetic result 
completely satisfied the patient (Fig. 5). The previous mild gingival recession on the first premolar was covered entirely, 
and an improvement in quantity and quality of the keratinized tissue was detected.

DISCUSSION

Amalgam tattoos are due to the deposition of a mixture of silver, tin, mercury, copper, and zinc, which are components of
an amalgam filling, into the oral soft tissues. Nowadays, the shift from amalgam to composite filling materials and the use of
metal-free restorations (such as zirconia, disilicates, or feldspathic ceramic instead of metal-ceramic) have reduced the onset
of iatrogenic gingival pigmentation.

There is little documentation in the literature regarding treating these oral mucosal alterations. Surgical treatment with
the preparation of a bleeding wound site and soft tissue harvesting from the palate appears to be the most reported case
reports with long follow-ups (3, 4, 10). Different types of lasers have also shown good efficacy in amalgam tattoo removal
when present in the most superficial tissues or for the preparation of a bleeding bed for a soft tissue graft placement (12-16).
Although less invasive therapeutic solutions are proposed in the literature through the use of ER:YAG lasers (12, 15, 16) or
through the use of diode lasers (17), the clinician must always consider the width and depth of the cosmetic lesion. Indeed,
the cited articles report encouraging evidence and satisfactory cosmetic results when using these devices, emphasizing minor
morbidity for the patient, preventing risks related to surgical procedures, and avoiding sutures. Despite this, the extent of
amalgam tattoo appears to be particularly limited and confined to the keratinized mucosa.

A recent paper by Aguirre-Zorzano et al. (10) summarizes 11 articles dealing with the treatment of amalgam tattoo.
All the articles are case reports with very short-term follow-ups from 2 to 21 months. The longest case report follow-up
reported in the literature regarding the surgical treatment of an amalgam tattoo is by Pini-Prato and co-workers with a
follow-up of 24 years, describing an optimal aesthetic result maintained over time (4). In the same case report (4), a two-
stage approach is illustrated for treating an amalgam tattoo between maxillary incisors with a free gingival graft in the first
stage and subsequent apically positioned flap for the final prosthetic restoration artifact. In contrast, Aguirre-Zorzano et al.
(10) published a one-stage surgical procedure for treating amalgam tattoo using an association of muco-abrasion and free
connective tissue graft; the outcomes seemed promising, and no signs of recurrence during 4-year and 5 month follow-up
period. The bilaminar technique can be considered a “gold standard” procedure for the treatment of gingival recessions, with
average root coverage (RC) up to 97.3% and complete RC up to 86.7% (19, 20). 

All these aspects should be considered during the diagnostic process and treatment plan. In this clinical case, a one-stage
approach was selected utilizing a tension-free partial-thickness pedicle flap. The primary goal was to remove the amalgam
tattoo, and muco-abrasion with a diamond bur was performed. In addition, connective tissue graft was harvested from
the palate to achieve an extremely favourable long-term aesthetic result while creating an adequate band of keratinized
tissue around the prosthetic restorations. Furthermore, a pedicle laterally sliding flap was implemented from the canine and
positioned distally to cover the mild recession on the first premolar and the connective tissue with a bilaminar approach.

CONCLUSION

Within the limits of this 8-year follow-up case report, a one-stage mucogingival reconstructive procedure with a sub-
epithelial connective tissue graft should be considered an effective treatment option in case of amalgam tattoo providing 
stable morphologic and cosmetic outcomes.
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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

Recurrent aphthous stomatitis (RAS) is the most frequent oral condition, estimated to affect over 20% of the worldwide 
population, with a higher prevalence in females and young. Despite the benignity of aphthae ulcerations, their recurrence 
may invalidate the quality of life of the subjects, and ongoing treatments based on the use of corticosteroids -both topical 
or systemic- are needed. Nevertheless, a proper pre-treatment investigation of the elements triggering RAS may be 
beneficial in reducing the vicious circle related to them. The present paper reports a case of RAS to describe diagnostic 
procedures and treatment.

Keywords: stomatitis, inflammation, pain, relief, steroid

INTRODUCTION

Recurrent aphthous stomatitis (RAS) is the most frequent oral condition (1), estimated to affect over 20% of the 
worldwide population, with a higher prevalence in females and young (2).

The RAS etiology is still debated, but its onset seems associated with various triggering factors, such as local 
traumatism, stopping smoking, nutritional deficiencies, hormonal changes, food allergies, and stress, all acting on genetic-
immunological predisposed subjects (3).

Clinically, aphthae appear as single or multiple roundish, not bleeding ulcerations of the oral lining mucosa, covered 
by fibrin, and surrounded by a thin inflammatory halo (4). RAS may be characterized by minor, major, or herpetiform 
ulcerations according to size (5, 6) and is dichotomized into simple and complex forms according to the lack or presence 
of extra-oral involvement. The latter is associated with systemic diseases such as Behçet syndrome (7), PFAPA syndrome 
(periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis) (8), Sweet syndrome (9), or celiac disease (10).

Despite being benign, the recurrences impair the daily activities of the subjects affected (11). The treatments available 
do not eradicate the pathology but aim to reduce the symptomatology, mainly discomfort, pain, and recurrences. The 
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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

Recurrent aphthous stomatitis (RAS) is the most frequent oral condition, estimated to affect over 20% of the worldwide 
population, with a higher prevalence in females and young. Despite the benignity of aphthae ulcerations, their recurrence 
may invalidate the quality of life of the subjects, and ongoing treatments based on the use of corticosteroids -both topical 
or systemic- are needed. Nevertheless, a proper pre-treatment investigation of the elements triggering RAS may be 
beneficial in reducing the vicious circle related to them. The present paper reports a case of RAS to describe diagnostic 
procedures and treatment.
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INTRODUCTION

Recurrent aphthous stomatitis (RAS) is the most frequent oral condition (1), estimated to affect over 20% of the 
worldwide population, with a higher prevalence in females and young (2).

The RAS etiology is still debated, but its onset seems associated with various triggering factors, such as local 
traumatism, stopping smoking, nutritional deficiencies, hormonal changes, food allergies, and stress, all acting on genetic-
immunological predisposed subjects (3).

Clinically, aphthae appear as single or multiple roundish, not bleeding ulcerations of the oral lining mucosa, covered 
by fibrin, and surrounded by a thin inflammatory halo (4). RAS may be characterized by minor, major, or herpetiform 
ulcerations according to size (5, 6) and is dichotomized into simple and complex forms according to the lack or presence 
of extra-oral involvement. The latter is associated with systemic diseases such as Behçet syndrome (7), PFAPA syndrome 
(periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis) (8), Sweet syndrome (9), or celiac disease (10). 

Despite being benign, the recurrences impair the daily activities of the subjects affected (11). The treatments available 
do not eradicate the pathology but aim to reduce the symptomatology, mainly discomfort, pain, and recurrences. The 
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present work reports a case of RAS to describe diagnostic procedures and treatment.

CASE REPORT 

A 35-year-old man came to the Unit of Oral Pathology of the University of Campania, “Luigi Vanvitelli”, referring to 
a history of recurrent painful “vesicles” variable in size and affecting various sites of his mouth. 

First, an anamnestic interview was conducted to establish any possible factors associated with its onset. The patient 
said he has never smoked and does not suffer or have suffered any particular disease in the past. He did not take any drugs 
and reported not having any digestive problems or changes in bowel habits, seeming otherwise healthy. At the intra-oral 
examination, various small roundish ulcerations were detected on the right lateral margin of the tongue and in the upper 
left vestibular fornix (Fig. 1). 

The ulcerations did not bleed and clinically resembled aphthae. Once diagnosed based on the referred recurrences and 
clinical data (roundish, not bleeding ulcerations smaller than 1cm of the lining mucosae), a diagnosis of RAS with minor 
aphthae was defined.

Considering the patient referred the onset of the present lesions a week before and that minor aphtha spontaneously 
healed within approximately two weeks, the only treatment suggested was the use of adhesive gel formulations based 
on 0.2% hyaluronic acid. It must be applied to the ulcers, forming a physical barrier and quickly reducing pain, bacterial 
superinfections, and mechanical friction, thus promoting healing and relieving pain (12).

Blood tests were prescribed to investigate any triggering factor associated with RAS. In detail, glycemia, blood count, 
iron status through sideraemia, blood transferrin and ferritin amounts, vitamin B and folic acid amounts, celiac markers 
(to exclude any co-occurring silent celiac disease), and PRIST (Paper RadioImunoSorbent Test) to count the total IgE 
amount and consider any allergic diathesis, were prescribed. 

Ten days later, the patient returned, reporting the healing of the sites previously affected by RAS and exhibiting the 
blood test results. They revealed no iron deficiencies, and the vitamin B group and folic acid were in the normal range, 
as well as glycemic status and blood count. The sole parameter that increased over the normal range was the PRIST, 
whose increase is a non-specific indicator of allergies. At this point, an allergic diathesis was hypothesized, and a fecal 
parasitological test was prescribed to exclude parasitic infections, which can justify the increase in PRIST in lack of 
allergies. On the same occasion, a RAST test was also requested to measure the IgE amount to the most common allergens 
(foods, drugs, pollen, mites, moulds, and latex) to consider some food and topical allergies responsible both for IgE 
increase and RAS.

The RAST reported moderated (2,500 U/ml) increase in IgE for peanuts and hazelnut and a very high (22,300 U/ml) 
increase in chocolate IgE. He then reported to work as a business consultant for a banking society, and in that period of the 
year (March-May), he felt overwhelmed by the workload and used to eat lots of chocolate bars and bread with chocolate 
and hazelnut cream. Meanwhile, new aphthae were discovered on the ventral tongue and the labial lower right mucosa. 

 

Fig. 1. Various aphthous ulceration of the covering mucosa of tongue margin and upper fornix. Fig. 1. Various aphthous ulceration of the covering mucosa of tongue margin and upper fornix.
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Based on referred eating habits, the RAST, and the lack of any change in other blood findings, a diagnosis of RAS 
associated with food allergies to chocolate and hazelnuts was made. Hence, the patient was instructed to have a diet free 
of the allergens found to treat the recurrences, while a drug therapy was established to treat the actual aphthae.

Despite the use of local corticosteroids (clobetasol propionate in cream or betamethasone sodium phosphate 
effervescent tablets as a rinse) would have been indicated, it was opted for the following therapy, given the high tolerance 
and the rarity of undesirable effects, the allergic nature of the trigger, and to avoid antifungal coverings in association with 
the cortisone -as desired by the patient:

Sodium dichromoglycate, SDCG (500 mg/granules in dispersible sachets), three times a day per three weeks to 
mouthwash and then swallow. SDCG inhibits the IgE-mediated release of histamine and other substances in type-1 
immune reactions, reducing mast cells’ degranulation of proinflammatory cytokines (13).

Pentoxifylline (400 mg tablets) is ingested twice daily every three weeks. Pentoxifylline is used for its rheological 
properties on red blood cells (reducing blood viscosity) and fibrinolytic and inhibitory action of leukocyte activation (14). 

The patient returned for follow-ups every three months for 1.5 years, referring to maintaining a diet free from the 
allergens indicated, and did not report any RAS on any occasion. 

CONCLUSION

Despite the benignity of RAS, recurrence may invalidate the quality of life of the subjects, and continuous treatments 
based on the use of corticosteroids -both topical or systemic- are needed. However, a proper pre-treatment investigation 
of the factors triggering RAS (15) may be beneficial to reducing the vicious circle and can orient toward therapeutic 
alternatives with fewer adverse effects related to multiple steroid therapies (16).
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