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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

The authors describe the case of a patient with C5-C6 cervical disc herniation completely resolved with infiltrative 
treatment with oxygen-ozone according to the “CT guided deep paravertebral technique”, with MRI control at five months.

In this study, we found that oxygen-ozone therapy can be a possible first therapeutic approach for patients with C5-C6 
cervical disc hernia,  as it can act both symptoms, neck, pain and branchialgia.
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INTRODUCTION

Oxygen-ozone therapy for herniated discs was introduced in 1985 (1-4). Over the years, numerous series have been 
presented in the literature which reports positive results ranging from 75% to 90% (5-12).

Neck pain and cervicobrachialgia are highly disabling pathologies, more widespread in every social category and at 
an increasingly precocious age. They can arise acutely, for example, following strain, trauma, or unusual movements, 
or slowly, often with progressive worsening (13-17). Moreover, they can have numerous etiologies related to vertebral 
pathology: disc diseases, facet joint diseases, spondylolysis or lyses, spinal canal stenosis, root cysts, meningiomas, and 
primary or metastatic tumor pathology. A precise diagnosis made after a careful, objective examination and supported 
by suitable instrumental examinations is therefore essential. In particular, in addition to the standard radiograms of the 
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spine, Computerized Axial Tomography (CT) and/or Nuclear Magnetic Resonance (MR) are indispensable for a correct 
diagnosis (1-20).

A case of C5-C6 cervical disc herniation completely resolved after treatment with oxygen-ozone performed with CT-
guided deep paravertebral technique is reported. In addition, the MRI control examination supported clinical data carried 
out five months after treatment.

Clinical Case
IM 53-year-old male came to our clinic referring to left 

cervicobrachialgic symptoms with loss of strength in the upper 
limb and tingling paresthesias in the left C6 distribution area; 
clinically, a deficit in the left C6 distribution territory was detected. 
The patient came to our attention in  July 2016, bringing an MRI 
performed in  April 2016, in which a large left paramedian C5-C6 
hernia was visible. 

The neurosurgeon assessed the severity of the subjective 
symptoms and, viewed the MRI, advised the patient to undergo 
surgery promptly. The patient, however, refused the proposed 
intervention and contacted us in order to get different therapeutic 
options. He freely opted to attempt oxygen-ozone therapy (by 
previously signing the informed consent). Therefore, intraforaminal 
CT treatment with oxygen-ozone was carried out using a 22 G needle, 
infiltrating at a concentration of 25 mg/ml by administering 3 cc of 
the gaseous mixture (Fig. 1, Fig. 2A-B-C-D).

After the session, the patient was clinically re-evaluated and 
reported a clear improvement in pain symptoms with a net increase 
in strength. Clinical control ten days after, allowed appreciating a 
complete resolution of the pain and paresthetic symptoms. The patient 
did not take pain-relieving and anti-inflammatory drugs.

In September 2016, a control MRI was performed (Figure 3 A-B-
C-D), which shows the complete disappearance of the C5-C6 disc 
herniation. Clinically, the patient did not complain of any disturbance.

The patient, for diagnostic purposes, underwent an MRI of 
the cervical spine at the Clinical Institute City of Brescia with 
Siemens Magnetom AERA 1.5 T system in April 2016; the study 
was performed using standard sequences followed by Fat / Sat 
sequences without contrast administration (Table I).

The infiltrative treatment was performed using Hitachi model 
Supria 16/32 Computed Tomography (CT) equipment.

The patient underwent CT-guided targeted injection of an 
oxygen-ozone gas mixture using the deep paravertebral infiltration 
technique. For the production of the oxygen-ozone mixture, a 
“Maxi Ozon Active generator device Medica SRL, Bologna, Italy” 
was used, equipped with a digital photometer for the regulation of 
ozone concentrations, with check valves for the collection of the 
gaseous mixture in absolute sterility.

Infiltration technique
After receiving written informed consent from the patients, the injection level was established based on 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Positioning of the needle with a right lateral approach. 

 

Fig. 1. Positioning of the needle with a right lateral 
approach.

Fig. 2. A-B): Sagittal MRI (14/04/2016): C5-C6 sub-ligamentous disc herniation (arrows), survey carried 
before treatment, on the date of the treatment. 

A. B. 

Fig. 2. A-B) Sagittal MRI (14/04/2016): C5-C6 sub-
ligamentous disc herniation (arrows), survey carried 
before treatment, on the date of the treatment. C-D) 
Axial MRI (14/04/2016): C5-C6 sub-ligamentous 
disc herniation (arrows), a survey carried out before 
treatment and on the date of the treatment.

Fig. 2. C-D): Axial MRI (14/04/2016): C5-C6 sub-ligamentous disc herniation (arrows), a survey carried 
out before treatment and on the date of the treatment. 
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neuroradiological findings and clinical symptoms. Preliminary 
CT scans confirmed the level with the patient in a prone position 
to determine the point of needle entry. The skin was disinfected 
using a polyvinylpyrrolidone iodine solution after local anesthetic 
with ethyl chloride spray. CT-guided puncture was then performed 
using needles with a caliber of 22 G. CT guidance also served to 
check the correct position of the needle. 

An aseptic technique was used to fill a 10 ml polyethylene 
syringe with a gas mixture of oxygen-ozone 3 ml at a concentration 
of 25 µg/ml gas was injected using a microporous filter to minimize 
the risk of contamination. 

The injection site was disinfected and local anaesthesia was 
applied using an ethyl chloride spray. Infiltrations were done 
by specialist neuroradiologist at the Neuroradiology Service of 
Istituto Clinico Città di Brescia. The puncture site was identified 
by CT scan and marked on the patient’s skin. The distance from 
this point to the foramen was subsequently measured. A 22 G 
Terumo needle (a 9 cm needle) was positioned 2-3 mm from the 
foraminal region, close to the ganglion of the affected nerve root. 
A CT scan was then repeated to check correct needle placement.

Once the treatment was completed, the patient remained for about 
two hours. At the end of the observation period, the patient was asked 
to re-evaluate the painful and paresthetic symptoms. A similar clinical 
check was performed after a further 10 days.

The control MRI was performed at the same Clinical Institute 
of the City of Brescia that had performed the first investigation, using the same equipment and settings of the study.

DISCUSSION

The clinical case presented is of undoubted gravity from a clinical point of view, so that a surgical herniaectomy – 
although refused by the patient – was considered as the first therapeutic option. 

By watching the imaging, it was initially doubtful that the success of the infiltrative treatment, and only the patient’s 
insistence on attempting with oxygen-ozone led us to try. However, the clinical evolution was rapidly favorable, in 
complete disagreement with what we expected and with what was also suggested by the neurosurgeon colleague. The 
surgical option was therefore discarded.

After treatment, the patient expressed complete resolution of the painful symptoms. The clinical improvement was 
then confirmed by MRI scan, which showed complete disappearance of the treated disc herniation (five-month control).

Fig. 3. A-B): Sagittal MRI after ozone therapy (10/09/2016) - The MRI investigation documents the 
complete disappearance of the herniated disc.

A B 

Fig. 3. A-B) Sagittal MRI after ozone therapy 
(10/09/2016) - The MRI investigation documents 
the complete disappearance of the herniated disc. 
C-D) Axial MRI after treatment with oxygen-ozone
therapy (10.09.2016) – Complete The disappearance 
of the hernia.  

Fig. 3. C-D): Axial MRI after treatment with oxygen-ozone therapy (10.09.2016) – Complete 
The disappearance of the hernia.
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T2 SAG (Thickness 3 mm, Gap 20%, TR 3500, TE 100, Fov 300 mm, Matrix 384 Pd HF) 

T1 SAG (Thickness 3 mm, Gap 20%, TR 550, TE 9.7, Fov 300 mm, Matrix 384 Pd HF) 

T2 AX (Thickness 3 mm, Gap 10%, TR 4280, TE 100, Fov 220 mm, Matrix 384 Pd AP) 

T2 SAG pair (Thickness 3 mm, Gap 20%, TR 3900, TE 100, Fov 300 mm, Matrix 384 Pd HF) 

T1 COR (Thickness 3 mm, Gap 15%, TR 420, TE 9.1, Fov 300 mm, Matrix 384 Pd RL) 

T1 FS SAG (Thickness 3 mm, Gap 20%, TR 2500, TE 39, Fov 300 mm, Matrix 384 Pd HF, Fat/Sat) 

T1 FS AX (Thickness 3 mm, Gap 20%, TR 3500, TE 39, Fov 220 mm, Matrix 384 Pd AP, Fat/Sat) 

Table  I .  MRI Scan Protocol.
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The excellent therapeutic result is therefore attributable to the mechanisms of action of the oxygen-ozone mixture at 
the site of the disease.

The pharmacological action of ozone therapy is carried out, in fact, in a multifactorial way: decontracting (action with 
better oxygenation of the muscles), eutrophic (with stimulation of tissue reparative processes), antiphlogistic (resolution 
of inflammation with reduction of prostaglandin synthesis), analgesic (diffusion of a gaseous mixture of oxygen-ozone 
through the anatomical structures responsible for pain), neoangiogenetics (increased oxygenation with improved transport 
and release of oxygen at the tissue level), “chemical acupuncture” reflexotherapy effect (capable of interrupting the chain 
of chronic pain through antalgic mechanisms of the antinociceptive and neuropathic type, activating blood circulation, 
immunomodulating, adaptation to oxidative stress).

In the herniated disc, oxidation is the mechanism by which ozone destroys the connective “cells” that contain water in 
the pulpy nucleus. The water is thus released, and the hernia is reduced. Thanks to the oxygen-ozone  anti-inflammatory 
and dehydrating action, the hernia’s size is thus reduced.

CONCLUSION

In recent years several studies have demonstrated the utility of oxygen-ozone therapy in the treatment of herniated 
discs (1-20).

Oxygen-ozone can be curative thanks to several factors linked to its mechanisms and administration techniques: 
improvement of local circulation (with effect in eutrophication in the proximity of the compressed nerve root and muscle 
spasm); normalization of the level of cytokines and prostaglandin (with anti-inflammatory and pain reliever); increase in 
the production of superoxide dismutase (with minimization of oxidizing reagents); proximity to the herniated material 
(which causes accelerated dehydration or destruction of a non-vascularized tissue that justify the good end-result).

The rapid resolution of pain with no complications and the safety due to the control of infiltration by TC, allow to 
propose oxygen-ozone therapy technique as a viable alternative to surgical treatment of disc herniation and therefore a 
method of choice between conservative therapies.

Oxygen-ozone therapy can be considered as a possible first line approach to these patients since it can act both on the 
symptom “neck pain and brachialgia” and on the cause of “herniated disc”, (i.e. inflammation).
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