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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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Glycogen storage disease was described as autosomal recessive, and sixteen different mutations have been identified 
in the gene that encodes hepatic glycogen synthase. Glycogen storage disease type I (GTI) is a rare autosomal recessive 
disorder that leads to deficiencies of glucose-6-phosphatase catalytic activity (Type Ia) and glucose-6-phosphate 
translocase (Type Ib) (1); this reduces glycogen storage in the liver of GTI patients, due to a lack of glycogen synthase 
activity, which causes a marked decrease in liver glycogen content. The characteristic element in GTI is the absence of the 
hepatic isoform of the glycogen synthase enzyme, and it is responsible for the liver transformation of glucose-6-phosphate 
in the form of a deposit: glycogen (2). 

Unlike other forms of glycogen storage diseases, GTI does not involve the storage of excessive or abnormal glycogen: 
the glycogen stores are moderately decreased in the liver. The symptoms range from asymptomatic hyperglycaemia to 
recurrent hypoglycaemic seizures. GTI has an extremely low prevalence, currently around 40 cases documented worldwide. 

The clinical history in patients with GTI is that of an infant or child who begins to sleep for an uninterrupted 
night when he or she no longer receives evening or night meals. Patients with GTI also show acute gastrointestinal 
disorder or other periods of low food intake. Hypoglycaemia is the primary manifestation of hepatic GTI and can have 
different degrees, from subclinical to sometimes seizures in the morning before breakfast, even though most of the time, 
children may be asymptomatic. Mild hypoglycaemic episodes may be clinically unrecognized in patients with GTI; 
other symptoms of subclinical hypoglycaemia are pallor, drowsiness, sweating, and lack of attention. Uncoordinated 
eye movements, disorientation, seizures, and coma may accompany severe episodes of GTI. Since glucose cannot be 
stored as liver glycogen, dietary carbohydrate is converted to lactate, and this results in postprandial hyperglycemia and 
hyperlactacidemia, alternating with fasting hypoglycaemia and hyperketonemia. The liver is not enlarged, and the short 
stature of GTI patients is common. Gluconeogenesis from amino acids (alanine) and lipid (glycerol) precursors is also 
altered in GTI patients, contributing to the prolongation and exacerbation of glycemic imbalance (3). 

Under prolonged fasting, the patient with GTI can manifest lethargy, loss of consciousness, nausea, vomiting, 
seizures, and hypoglycaemic coma. The biochemical profile of GTI patients is represented by the specific fasting 
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hypoglycaemia accompanied by hyperketonemia and normal lactate, hyperglycaemia (with glucosuria) and postprandial 
hyperlactacidemia. In addition, GTI patients show incapacity to transform glucose into glycogen and redirection to lactate 
conversion but also hyperlipidemia. After prolonged fasting, the increased concentration of free fatty acids lowers the 
alanine concentration of GTI patients. 

In clinical examination, the only distinctive element of patients with GTI is growth retardation and, consequently, 
short stature. In addition, discrete hepatomegaly (liver steatosis) and osteopenia were recorded in GTI patients. Recurrent 
hypoglycaemic episodes can cause developmental delay, cognitive deficits, personality deformities and mental retardation 
in GTI patients. 

Diagnosis methods of GTI are the administration of glucose or galactose and observed elevation of blood lactate and 
lipid after intake for the definitive diagnosis of GTI liver biopsy that has been replaced by gene mutation analysis, a non-
invasive diagnosis method (3). 

The management of GTI is simple, accessible, and effective in preventing symptoms and acute and chronic 
complications. Treatment of GTI consists in keeping a balanced and diversified diet and an organized meals program, 
with breaks no longer than 2 to 4 hours, rich in complex carbohydrates with low glycemic index and proteins during the 
day and low in simple carbohydrates, accompanied by a meal of unpacked starches before sleeping or during the night (4) 

Oro-maxillo-facial aspects 
Oro-maxillo-facial aspects of patients with GTI show a physically and psychologically balanced patient, a slight 

mismatch between biological and chronological age, with the first dental eruption in deciduous teeth at a normal age but 
with normal development and a slight delay in the occurrence of 6-year-old molars correlated with delayed bone age. Oral 
manifestations of the GTI disease present extensive generalized inflammation of the gingiva, erythema, ulceration, and 
generalized deep periodontal pocketing with bleeding on probing. Generalized severe horizontal bone loss could be noted 
radiographically. Current evidence indicates that the neutrophil is protective in the periodontium (5). Thus, GTI patients 
with aberrant neutrophil production or behaviour often have early-onset, severe forms of gingivitis and/or periodontitis, 
particularly evident in patients whose neutrophils are chemotactically defective. In patients with GTI, dental care should be 
focused on primary prevention and early recognition of dental and periodontal diseases. Understanding the pathophysiology 
of GTI will enhance the ability for its clinical management and, hopefully, for the future development of a cure. 

Primary prophylaxis of GTI patients involves observing rigorous oral hygiene by performing a dental brush with 
an electric brush and fluoride kinds of toothpaste (over 1000ppm F) at least twice daily, the duration of a brush being 2 
minutes. Antiseptic mouthwashes, dental floss, interdental brushes, or other antimicrobial drugs are also recommended. 
Considering the child’s feeding habits during the night, it is recommended to rinse the oral cavity with clean water 
immediately after the meal. With the eruption of 6-year-old molars, dental sealings and local fluoridation are indicated 
to prevent cavities. In conclusion, since children with GTI are much more susceptible to developing periodontal disease, 
prevention is an effective tool for maintaining good oral health.
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