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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
Several factors compete for both achievement and the long-term maintenance of osseointegration; among these, of 

importance is the width and integrity of the peri-implant soft tissue. Many authors have already underlined the importance 
of maintaining a good biological seal with a low bacterial loading for achieving long-term success in implant-prosthesis 
rehabilitation. The aim of this work is to present, through a clinical case, a new technique that focuses on the regeneration 
of soft tissue around an implant inserted in a post-extractive socket. A post-extractive implant surgery was performed in 
an inferior molar site in conjunction with three-dimensional collagen matrices, equine spongy bone granules, and dye-free 
photodynamic therapy. This combined technique allows the creation of new gingiva around the implant.

KEYWORDS: Soft tissue, regeneration, dental implant, laser, photobiomodulation.

INTRODUCTION
The surgical technique for inserting dental implants has a rigorous protocol to ensure predictable results since the nineties 

(1). However, surgical protocols are changing nowadays since clinical evidence contrasts with what was thought previously. 
Several factors compete for both the achievement and the long-term maintenance of osseointegration; among these, of 

paramount importance is the width and integrity of the peri-implant soft tissue. Many authors have already underlined the 
importance in implant-prosthesis procedures to have a good biological seal and a low bacteria loading around fixtures to 
have a healthy periodontium (this is also valid for a natural tooth with an undamaged periodontium) (2).
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When an implant is inserted, a second surgery is needed to place a trans-mucous element (i.e., the healing cap). 
Then the body adapts to create a barrier that avoids bacteria from entering. The mucous surrounding the implant is then 
covered in keratinized tissue supported by supracrestal connective tissue, which mimes the periodontium structure (2, 
3); this structure is called biological width.

Once this concept was recognized and supported by clinical 
studies, new techniques were introduced to improve the 
prosthetic procedures, such as gingiva translation or roll-flap 
technique, to keep part of the gingiva around the implants or to 
increase its thickness. These techniques are usually employed 
during implant insertion (4, 5).

The lack of quality and quantity of the peri-implant soft tissue 
is generally due to bone loss in the same area. The bone loss can be 
restored before or while the implant is placed with reconstructive 
interventions to restore the normal bone morphology (6). If a 
wrong evaluation of initial clinical parameters is done or the 
implant is wrongly placed, bone loss and the subsequent collapse 
of soft tissues happen during the healing phase; the outcomes 
will be evident in the second surgical phase (7, 8).

In these situations, the second surgical phase becomes 
an important step because the correct use of soft tissue could 
cover the underneath bone loss (9-11). This work describes a 
new technique of soft tissue regeneration combined with a laser 
protocol without thermal stresses.

CLINICAL CASE
The patient M.M., 47 years old, had a clinical evaluation for a 

grade 2 mobility and percussion sensitivity of the 2.6 tooth (Fig. 1). 
At the probing test, a buccal bone loss on the mesio-vestibular root 
of 2.6 was detected. In the orthopantomography, radio-transparent 
damage on the mesial and palatal roots was evident. The patient 
was examined both from a prosthetic and surgical point of view 
to obtain the best esthetical and functional rehabilitation. After 
evaluating different therapeutic options, it was choosen to extract 
the element, replace it with two implants, 2.5 (already missing) 
and 2.6, and regenerate the tissue using a collagen matrix and 
equine granular biomaterial. The patient was informed and signed 
a written consent form. Treatment was performed in accordance 
with the Declaration of Helsinki of 2013.

Surgical protocol
After root separation and atraumatic extraction, we came across 

bone loss, and the alveolar sack was removed without damaging the 
papilla (Fig. 2). Flap was elevated at 2.5 in an atraumatic manner 
(Fig 3). Afterward, the surgical site was irrigated with SiOxyl+ 

 

Fig. 1. Initial Orthopantomography. 

 

Fig. 1. Initial Orthopantomography.

 

Fig. 2. Post extractive alveolar sack. 
 
Fig. 2. Post extractive alveolar sack.

 

Fig. 3. Atraumatic detachment of tissues and implants insertion. 
 
Fig. 3. Atraumatic detachment of tissues and implants 
insertion.



23 of 31

www.biolife-publisher.itEur J Musculoskel Dis 2019 Jan-Jun;8(1):21-26 Eur J Musculoskel Dis 2019 Jan-Jun;8(1):

G. Caccianiga et al. 2 of 6

www.biolife-publisher.it

When an implant is inserted, a second surgery is needed to place a trans-mucous element (i.e., the healing cap). 
Then the body adapts to create a barrier that avoids bacteria from entering. The mucous surrounding the implant is then 
covered in keratinized tissue supported by supracrestal connective tissue, which mimes the periodontium structure (2, 
3); this structure is called biological width.

Once this concept was recognized and supported by clinical 
studies, new techniques were introduced to improve the 
prosthetic procedures, such as gingiva translation or roll-flap 
technique, to keep part of the gingiva around the implants or to 
increase its thickness. These techniques are usually employed 
during implant insertion (4, 5).

The lack of quality and quantity of the peri-implant soft tissue 
is generally due to bone loss in the same area. The bone loss can be 
restored before or while the implant is placed with reconstructive 
interventions to restore the normal bone morphology (6). If a 
wrong evaluation of initial clinical parameters is done or the 
implant is wrongly placed, bone loss and the subsequent collapse 
of soft tissues happen during the healing phase; the outcomes 
will be evident in the second surgical phase (7, 8).

In these situations, the second surgical phase becomes 
an important step because the correct use of soft tissue could 
cover the underneath bone loss (9-11). This work describes a 
new technique of soft tissue regeneration combined with a laser 
protocol without thermal stresses.

CLINICAL CASE
The patient M.M., 47 years old, had a clinical evaluation for a 

grade 2 mobility and percussion sensitivity of the 2.6 tooth (Fig. 1). 
At the probing test, a buccal bone loss on the mesio-vestibular root 
of 2.6 was detected. In the orthopantomography, radio-transparent 
damage on the mesial and palatal roots was evident. The patient 
was examined both from a prosthetic and surgical point of view 
to obtain the best esthetical and functional rehabilitation. After 
evaluating different therapeutic options, it was choosen to extract 
the element, replace it with two implants, 2.5 (already missing) 
and 2.6, and regenerate the tissue using a collagen matrix and 
equine granular biomaterial. The patient was informed and signed 
a written consent form. Treatment was performed in accordance 
with the Declaration of Helsinki of 2013.

Surgical protocol
After root separation and atraumatic extraction, we came across 

bone loss, and the alveolar sack was removed without damaging the 
papilla (Fig. 2). Flap was elevated at 2.5 in an atraumatic manner 
(Fig 3). Afterward, the surgical site was irrigated with SiOxyl+ 

 

Fig. 1. Initial Orthopantomography. 

 

Fig. 1. Initial Orthopantomography.

 

Fig. 2. Post extractive alveolar sack. 
 
Fig. 2. Post extractive alveolar sack.

 

Fig. 3. Atraumatic detachment of tissues and implants insertion. 
 
Fig. 3. Atraumatic detachment of tissues and implants 
insertion.

Eur J Musculoskel Dis 2019 Jan-Jun;8(1):

3 of 6G. Caccianiga et al.

www.biolife-publisher.it

 
Fig. 6. Suture. 
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Fig. 7. Healing evaluation after 7 days: occlusal view. 
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Fig. 4. (a): Three-dimensional collagen matrix (Bioteck); (b): three-dimensional modeled collagen matrix (Bioteck).
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Fig. 5. (a): In situ implants, heterologous biomaterial placed in surgical site; (b): Collagen matrix inserted in the buccal 
portion.
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solution, and a diode laser irradiated for 60 seconds the cavity 
(2,5 W Peak Power, 0,5 W Average Power, T-on 20 micron, T-off 
80 micron, Frequency 10.000 Hz, tip 400 microns), in order to 
decontaminate the area and to improve the bone regeneration.

Implants were then inserted, guided prosthetically (Intralock 
4.0 mm, 13 mm height), and the alveolar sack was filled with 
heterologous biomaterial (OX Bioteck, Vicenza, Italy). Two little 
wings modeled the collagen matrix: the first oval, which is cork, 
the second has an oval shape, and two wings, which are then placed 
between detached periosteal and bone (Fig. 4).

The buccal wing is shut down to cover the bone loss over the 
extracted medial root, previously probed (Fig. 5). The matrix 
is stabilized with a suture (Fig. 6). After seven days of healing 
(Fig. 7), a strip of soft tissue spreads through the superior 
portion of the matrix. This phenomenon is remarkable after 3 
months (Fig. 8). At the end of the healing process, good quality 
and quantity of soft tissue around the implants were gained 
without any additional intervention.

Prosthetization
An X-ray was made after 3 months (Fig. 9). Then, a precision 

impression was obtained using an individual impression tray. A 
titanium stump with a shoulder height of 1 mm was then realized 
with a prosthetic crown made of zirconia-ceramic (Fig. 10).

DISCUSSION
The possibility of regenerating lost tissues is well known in 

Dentistry. Two types of tissue regeneration are known: Guided 
Bone Regeneration (GBR) and Guided Tissue Regeneration 
(GTR). They are considered the starting point of tissue 
engineering (TE). GBR is used for bone regeneration so that a 
patient will need a second surgery to graft soft tissues; GTR is the 
regeneration of the entire periodontium (cementum, periodontal 
ligament, alveolar bone proper, and gingiva).

It is also to be considered that the matrix, absorbable or not, 
must be entirely covered by the gingiva to avoid an unsuccessful 
outcome (12). Generally speaking, TE aims to achieve soft tissue 
regeneration. Several types of tissues can be regenerated with TE 
starting from mesenchymal stem cells (MSC), and indeed this 
is one of the most promising frontiers in biomedical research. 
However, when MSC are used, no regenerative procedures at the periodontal level offer predictable clinical results till now 
(13). Moreover, time is longer in TE because it needs several steps like cell-factory to isolate, expanse, and differentiate 
(in a cell factory), to replace missing tissues (14).

This report is based on the nature of the human body: during a person’s life, the organism needs to continuously 
generate new cells to replace lost, old or damaged tissues. Stem cells guarantee tissues’ homeostasis: they can self-
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Fig. 10. Definitive ceramic prosthesis. 
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renovate and generate progenies which differentiate and become tissues. Besides, MSC are the main actors during the 
healing process.

This process is easy to observe in epidermis wounds: the skin is a system with a high regenerative capacity and is 
considered the best tissue for studying the regenerative role of the stem cells. Combining this procedure with a laser 
protocol gets a better soft and hard tissue regeneration (15-16) and decontamination of the surgical site (17-21).

Heterologous collagen was used to fill bone gaps. This material can be used in the wound while rebuilding to favor the 
tissue healing process. The matrix is the starting point of neovascularization and new tissue formation. It is well tolerated by 
the organism and replaced by the new tissue. Furthermore, collagen can be used in case of substantial bone tissue loss when 
a spongy bone transplant is not possible. This material plays a fundamental role in the reparative process and can improve the 
surgeon’s everyday practice. This technique allows the surgeon to create new gingiva around an implant easily.

Regarding bone substitutes, they have to be of a biological matrix; the presence of native collagen makes bone 
substitutes a perfect base for regeneration. This matrix contains all characteristics that have been described by Hardwick 
et al. in 1994 (9):

biocompatibility: they need to be made with materials that will not trigger cytotoxic and/or immunogenic reactions;
occlusive: avoiding connective tissue and bacteria to go under it but allowing at the same time nutrients to pass 

through it and reach the blood flow;
integration in a different tissue;
space maintenance: stabilization of blood cloth with the subsequent tissue regeneration;
easy to handle: to help the surgeon deal with different anatomic situations.

CONCLUSIONS
This case report demonstrates that secondary surgery could be avoided (i.e., soft tissue grafting). In addition, the surgeon can 

stimulate bone regeneration, effectively reducing the treatment period and the patient’s discomfort. 
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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

3D computerized implant planning has become an important diagnostic and therapeutic tool in the dentistry of the 
new millennium. This case report illustrates how the combination of virtual planning and guided surgery allow implant 
insertion and immediate loading with fixed prostheses. Computer-assisted implantology, including three-dimensional 
virtual implant planning, guided surgery and CAD / CAM fabrication of provisional and final restorations, enabled a 
precise and reproducible treatment workflow with predictable aesthetic and functional results in this case of full maxillary 
arch rehabilitation. The combination of immediate implant placement and immediate loading was considerably more 
complex and required a high level of organization between the implantologist, technician and patient. After using a tooth-
supported surgical guide and subsequent extraction of supporting teeth, a fixed prosthesis was delivered.

KEYWORDS: guided surgery, implant, fixture, loading, immediate

INTRODUCTION

Computer-assisted implantology is one of the greatest innovations of modern implantology. It simplifies surgical 
implant insertion and avoids anatomo-functional intraoperative complications such as injury to the nerve, sinus 
perforations, fenestrations or dehiscence (1–4). These objectives are reached thanks to an accurate instrumental diagnosis 
using advanced technologies such as computed tomography (CT) and computer planning. The ideal implant positions 
from a prosthetic point of view can be virtually planned with the help of guided surgery software that allows three-
dimensional visualization before implant surgery (2, 5, 6). The innovation consists of the possibility of transferring the 
virtually planned implant position into the real clinical situation through a surgical guide (3, 7). Although the current state 


