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Abstract: Medication-related osteonecrosis of the jaw (MRONJ) can be a debilitating complication that 
can arise in patients who took or are taking antiresorptive (including bisphosphonates) or antiangiogenic agents, leading to visible bone 
or a fistula that continues for more than eight weeks, without any history of radiotherapy. This clinical case aimed to describe the 
treatment of MRONJ with topical active oxygen therapy using blue®m oral gel. A 63-year-old female patient that had been taking 
weekly sodium alendronate (70 mg) for four years by oral via, presented discomfort and implant movement in the #46 region, by that 
underwent surgical extraction of the implant. After three months the patient returned and was diagnosed with MRONJ. Initially, 
conventional therapies were performed, including surgical debridement and antibiotic therapy, but without success. The patient still 
had clinical signs of osteonecrosis six months after the implant extraction. The entire socket was then filled with blue®m oral gel by 
topical application. The patient was instructed to continue applying the gel to the region every 8 hours for 15 days. After this period, 
the patient returned, and it was observed that the wound was in the healing process, with the presence of epithelialized tissue and 
without bone exposure. The 2-year clinical follow-up showed the lesion had healed entirely, and a new implant was installed. After the 
osseointegration period, the final prosthesis was placed. The patient remains under clinical follow-up. Therefore, it can be concluded 
that the application of blue®m oral gel in this clinical case assisted in the recovery of the osteonecrosis lesion.
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Introduction
Osteoporosis is a disease characterized by an increased fracture risk.1 To treat osteoporosis, the Bisphosphonates can be 
administered intravenously or orally and are most widely used for their low cost and extensive range of use in different 
types of osteoporosis. Bisphosphonates, which have affinity for bone, are a safe treatment and compose an excellent class 
of antiresorptive drugs.2

Medication-related osteonecrosis of the jaw (MRONJ) can be a debilitating complication of bisphosphonate therapy, 
and it is characterized by the presence of exposed bone longer than eight weeks. Other signs and symptoms may be 
present in presumed cases, including pain, swelling, paresthesia, suppuration, and ulceration of unhealed soft tissue. 
Lesions can occur spontaneously, but multiple hypotheses can explain the pathophysiology of this disease. That includes 
the inhibition of bone remodeling due to suppression of osteoclasts, angiogenesis inhibition, inflammation or infection 
after tooth extraction or a traumatic injury, innate or acquired immune dysfunction or genetic factors.1,3

Several therapies have been proposed for the treatment of osteonecrosis. The use of antibiotic therapy, surgical 
debridement and resections, local irrigation with antimicrobial agents, laser therapy, use of platelet-rich plasma, 
hyperbaric oxygen therapy, and ozone therapy are some of the main examples of proposed treatments.4 Topical oxygen 
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therapy has recently been reported in the literature as an effective and safe way to treat intraoral lesions.5 A product based 
on the principle of improving the topical supply of oxygen for wounds has been available on the market (www. 
bluemcare.com). According to the available literature, blue®m oral gel showed promising results that helped in the 
healing process. This product seems promising due to its ease of use and positive influence on tissue healing through 
enhanced oxygenation without compromising the stability of the microbiome.6

The aim of this paper was to report, through a clinical case, a treatment option for osteonecrosis of the jaw using 
topical active oxygen therapy with blue®m oral gel.

Clinical Case Report
A 63-year-old female patient visited the dental clinic at Ilapeo College (Curitiba, Brazil) with the main complaint of pain 
and mobility of the implant of region #46. Through medical history, the patient reported that she had had breast cancer 15 
years ago. She also reported controlled diabetes, osteopenia and rheumatoid arthritis, and that she was under constant 
medical monitoring and taking recommended medications. Clinical and radiographic examination detected significant 
bone loss around the referred implant (Figure 1A). After approval from the institution to disclose data from this clinical 
case, the patient signed the institutional informed consent form, authorizing the treatment plan and use of images, the 
dental implant was removed with surgical instruments (Figure 1B). After 15 days, the patient returned to have the sutures 
removed and, at this point, the healing process was good.

Three months after implant removal, the patient returned with purulent secretion in the affected socket. At that time, 
the patient reported that she had taken orally sodium alendronate (70 mg) weekly for four years but was no longer using 
it at the moment. The patient knew that this type of medication could be a risk to dental treatment and stopped taking the 
alendronate before undergoing dental implant surgery. A computed tomography (CBCT) examination revealed no bone 
repair at the socket (Figure 2). The initial treatment selected was antibiotic therapy (Amoxicillin 875 mg, associated with 
potassium clavulanate 125 mg, and Metronidazole 250 mg for seven days).

Clinical evidence of bone exposure and suppuration was seen after 3 months (Figure 3A), periapical radiography 
showed that there was still significant bone loss (Figure 3B), and at this moment, the MRONJ diagnosis was made. The 
procedure conducted for treatment was surgical debridement of the socket plus antibiotic therapy. The wound remained 
open after 30 days of clinical follow-up (Figure 4A), and the patient reported pain. At this time, a curettage was done, 
followed by application of blue®m oral gel to fill the socket (Figure 4B). The patient was instructed to continue applying 
the gel to the region every 8 hours for 15 days. When the patient returned after 15 days, it was observed that the wound 
was in a healing process, with the presence of epithelialized tissue and no bone exposure (Figure 5A). No pain was 
reported by the patient. The patient continued to be monitored at varying times and showed an excellent healing process. 
On the 2-year clinical follow-up, the lesion had healed entirely (Figure 5B).

After two years of monitoring MRONJ treatment with the bluem oral gel, a new CBCT showed the presence of healthy 
bone tissue on the socket. The installation of a new implant was performed. (Figure 6). During the implant surgical 
procedure, it was possible to observe the quality and vitality of the existing bone (Figure 7A). Following the implant 

Figure 1 Initial radiograph (A) and after implant removal (B).
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placement (Straumann Tissue Level WN 4.8 × 6mm) (Figure 7A and B), the blue®m oral gel was applied to the wound 
(Figure 7C). After the osseointegration period, the prosthetic phase started. It was possible to see a healthy soft tissue 
(Figure 8A) and a ceramic crown was installed (Figure 8B). The patient remains under clinical follow-up every three months.

Discussion
Patients diagnosed with MRONJ are recommended special recommendations and treatments that aim to eliminate pain, 
control soft and hard tissue infections and minimize the progression of bone necrosis.4 It is important to find out the stage 

Figure 2 CBCT Transversal section (A) and Longitudinal section (B) of the tomography image showing the characteristics of the bone tissue after 3 months of implant 
removal.

Figure 3 Clinical diagnosis of osteonecrosis with evidence of bone exposure (A) and periapical radiograph showing extensive bone loss (B).

Figure 4 Thirty days of follow-up after surgical debridement (A) and topical application of blue®m oral gel (B).
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of osteonecrosis, the size of the lesion and the patient’s medical comorbidities to decide the best option of treatment.7 

Treatment strategies can be classified into surgical and non-surgical.4

The American Association of Oral and Maxillofacial Surgeons (AAOMS) has categorized osteonecrosis into stages. 
In stage 0, there is no clinical evidence of necrosis, but radiographic changes and symptoms are present. Stage 1 
considers the presence of exposed necrotic bone or fistulas but with no evidence of infection. Stage 2 is characterized by 

Figure 5 Clinical appearance after 15 days of treatment (A) and 2-year follow-up (B).

Figure 6 CBCT examination (A) and virtual planning for implant installation (B).

Figure 7 Initial drilling showing vital bone (A), periapical radiograph after implant installation (B) and application of the blue®m oral gel in the immediate post-operative (C).
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exposed necrotic bone and infection, as evidenced by pain and erythema in the region, with or without purulent drainage. 
As for stage 3, the exposed bone extends beyond the region of the alveolar bone.8 The patient in this clinical case was 
classified as stage 2. According to the AAOMS, antibiotics are required to control symptoms in these cases, in addition to 
debridement of exposed necrotic bone. Because the previous treatment failed, it was decided to use topical oxygen gel as 
an alternative and it was observed a satisfactory result in controlling the evolution of MRONJ at the socket area.

There are no reports in the literature proving the efficacy of topical oxygen therapy with oral gel in cases of MRONJ. 
However, a recent literature review and meta-analysis on topical oxygen therapy have suggested that it is safe and 
effective in chronic wound treatment.5 The blue®m oral gel was tested in a clinical study that compared the effects of 
topical oxygen therapy and chlorhexidine gel in the treatment of periodontitis. The group treated with oxygen-releasing 
gel showed better potential for reducing the probing depth.9 When used to treat periodontitis, active oxygen in gel form 
selectively eradicates the anaerobic bacteria associated with the condition, promoting the recovery of healthy oral flora.10 

This clinical result corroborates the findings of the in vitro study, which showed that blue®m oral gel reduced a smaller 
number of bacterial species when compared to chlorhexidine during subgingival biofilm formation, but it was better than 
chlorhexidine in reducing red-complex bacterial proportions.11

The bactericidal effect of blue®m oral gel was also seen in an in vitro study, in which it inhibited the growth of 
P. gingivalis similarly to the chlorhexidine digluconate action.12 Angiogenesis is a noteworthy process, and it plays an 
important role in wound healing. Oxygen supplementation during the recovery process is known to aid in the oxidative 
death of bacteria, stimulate angiogenesis, accelerate the formation of the extracellular matrix, and increase fibroblast 
proliferation and collagen deposition, thereby facilitating faster healing. The use of blue®m oral gel as a topical oxygen 
therapy in histological wounds accelerated the healing of standardized, surgically done cutaneous wounds in rats, with 
enhanced angiogenesis and collagen fiber formation. Immunohistochemical analysis of this study’s samples revealed that 
the group that received the gel had significantly higher levels of vascular endothelial growth factor due to the gradual and 
continuous release of oxygen.13 Thus, these studies showed that blue®m oral gel has bactericidal action, stimulates 
angiogenesis and the formation of new collagen fibers, which are fundamental factors for the tissue repair process. The 
potential of the bluem gel formula has also demonstrated excellent clinical results in a recently published article that 
showed novel oral care interventions within the scope of contemporary implantology, oral surgery and periodontology.14

Conclusion
Based on this evidence, it is possible to conclude that the observed improvement in the current clinical case can be 
attributed to the positive effect of blue®m oral gel on the healing process of the osteonecrosis wound.

Figure 8 Clinical appearance after healing of the implant (A) and final prosthesis (B).
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