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ABSTRACT Bisphosphonates are highly effective medicines in preventing bone resorption in patients with malignant and benign bone diseases
such as osteoporosis, multiple myeloma, hypercalcemia and Paget disease, which have intense bone resorption. However, it causes some complications by suppressing remodeling in the bone, and osteonecrosis in the jaws is becoming increasingly common in these complications. A 63year-old women was admitted with pain and swelling due to a removable prothesis. She had used bisphosphonate 6 years ago and was diagnosed
with Stage 2 medication-related osteonecrosis of the jaw by clinical, radiological and pathological examination. This clinical report describes the
medical and surgical treatment used, along with hyperbaric oxygen therapy and laser therapy.
Keywords: Bisphosphonate-associated osteonecrosis of the jaw; osteonecrosis

take and an absence of radiation therapy in the craniofacial region.2

Bisphosphonates (BPs) are prescribed to manage cancer-related conditions, skeletal-related events
associated with bone metastases in the context of
solid tumors, osteoporosis and osteopenia, Paget disease of bone and osteogenesis imperfecta.1

Because osteonecrosis seen in the jaws may also
be caused by other medications, the BRONJ definition in 2014 was actually changed by medication-related osteonecrosis of the jaw (MRONJ).1

Even though there are many benefits for patients
with skeletal complications and this medication reduces the risk of fractures in postmenopausal osteoporotic women, side effects are also present and
complications are increasing.1

Although the exact mechanism of MRONJ is unknown, it is thought to be multifactorial; oral surgery
such as dental extraction, periodontal problems before tooth extraction, dentoalveolar trauma, implantation, dental prostheses and poorly fitting dentures
are among the local factors.1

The American Association of Oral and Maxillofacial Surgeons (AAOMS) stated that there must be
three criteria for diagnosis of bisphosphonate-related
osteonecrosis of the jaw (BRONJ): Exposed bone in
the maxillofacial region that does not heal for 8
weeks after diagnosis, ongoing or previous BP up-

In 2014, AAOMS was categorized according to
the clinical status of patients, and the treatment plan
for these classifications was determined (Table 1).1
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TABLE 1: Categorization and treatment protocol of MRONJ according to AAOMS.1
Staging of medication-related osteonecrosis of the jaw

Treatment strategies

At risk-no apparent necrotic bone in patients who have been treated with

No treatment indicated

oral or intravenous bisphosphonates

Patient education

Stage 0-no clinical evidence of necrotic bone but nonspecific clinical findings,

Systemic management, including use of pain medication and antibiotics

radiographic changes, and symptoms
Stage 1-exposed and necrotic bone or fistulas that probes to bone in patients

Antibacterial mouth rinse

who are asymptomatic and have no evidence of infection

Clinical follow-up on a quarterly basis
Patient education and review of indications for continued
Bisphosphonate therapy

Stage 2-exposed and necrotic bone or fistulas that probes to bone associated

Smptomatic treatment with oral antibiotics

with infection as evidenced by pain and erythema in the region of exposed

Oral antibacterial mouth rinse

bone with or without purulent drainage

Pain control

Stage 3-exposed and necrotic bone or a fistula that probes to bone in

Antibacterial mouth rinse

patients with pain, infection, and ≥1 of the following: Exposed and necrotic

Antibiotic therapy and pain control

bone extending beyond the region of alveolar bone (ie, inferior border and

Surgical debridement or resection for longer-term palliation of infection and pain

Debridement to relieve soft tissue irritation and infection control

ramus in mandible, maxillary sinus, and zygoma in maxilla) resulting in
pathologic fracture, extraoral fistula, oral antral or oral nasal communication,
or osteolysis extending to inferior border of the mandible or sinus floor
MRONJ: Medication-related osteonecrosis of the jaw; AAOMS: American Association of Oral and Maxillofacial Surgeons.

Herein, a case of removable partial denture
prothesis-related MRONJ associated with BP was
described.

CASE REPORT
A 63-year-old woman was referred to the Istanbul
University Dentistry Faculty Department of Prosthodontics for the evaluation of right mandibular pain
and swelling. In 2012, the patient was diagnosed with
osteoporosis, and intravenous BP therapy (zoledronic
acid) was initiated as a preventative treatment. During anamnesis, hypertension was also reported. Two
years after BP treatment, the patient had a removable
partial denture, and an ulceration had developed in
the right mandibular lingual gingiva. An adjustment
of the prosthesis by her dentist did not solve the issue.
Thereupon, the patient discontinued the use of her
prothesis, and 3 years later, she was referred to the
authors with the same complaints. The clinical examination showed swelling and purulent secretion on
the right posterior mandibular area (Figure 1).
Panoramic radiographs showed radiolucent areas in
the same region (Figure 2).

FIGURE 1: Presence of fistula in the right mandible.

FIGURE 2: Panoramic radiography showed the affected area.
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Computed tomography images were taken for
more detailed examination (Figure 3). The initial
treatment prescribed was penicillin VK and metronidazole, and the patient underwent an incisional
biopsy, which found osteomyelitis. Based on the clinical, radiographic and histopathological examination
and the patient’s history of treatment with BP,
MRONJ Stage 2 was diagnosed, which was caused
by chronic irritation from the removable partial denture. The patient was recommended the use of
chlorhexidine rinse 3 times a day for 2 weeks in the
postoperative period and informed that 40 sessions of
hyperbaric oxygen (HBO) therapy should be taken.
After 32 sessions, she left the treatment voluntarily
because of her need to get out of the city.

FIGURE 5: Removal of the necrotic bone.

After 4 months, the patient’s complaints were repeated, and intra-oral examination revealed a fistula
in the same region (Figure 4). During the radiological reassessment, it was seen that the necrotic bone
was separated from the healthy bone in the form of a
line, and so surgical treatment was performed (Figure

FIGURE 6: After 3 months, affected area is completely healed.

5). During the surgical operation, necrotic bone was
removed and low-level laser (light) therapy (LLLT)
(diode laser irrigation, 100 mW, 4 points of 4 J, 40
s/point, 142 J/cm2) was applied to the deep cavitation
area.
FIGURE 3: Axial computed tomography imaging showing the necrotic bone.

After the patient’s 3-month follow-up, the exposed bone covered with new epithelium and no
signs of fistula were observed (Figure 6). Informed
consent was obtained from the patient for the case report.

DISCUSSION
Despite different pathogenesis, it has been observed
that osteomyelitis and MRONJ present in the jaws
give the same clinical and pathological findings.
However, the pathogenesis of MRONJ was associated with bone metabolism defects, whereas in osteomyelitis is not affected, but infectious pathogens
were present.3

FIGURE 4: Four months later, a fistula was observed in same region.
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In this case, after the first surgery and 32 sessions of HBO treatment, the patient had to go out of
the city and was followed up in this period. HBO sessions were planned for daily and the patient could be
followed up for 1 month on average. Three months
later, the patient complained of pain and swelling in
the operated area and it was determined that the infected tissue was repeated. The patient was operated
for the second time. Hereby, which can be seen in
MRONJ 2 patients, strengthens the association of the
patient with MRONJ 2 rather than osteomyelitis.

In this case, the patient used IV BP (zoledronic
acid) management for osteoporosis. By considering
the AAOMS criteria, osteonecrosis in the right lower
molar region was associated with MRONJ.
Surgical treatment for MRONJ Stage 2 has been
shown to improve early symptoms, high success and
low complication rates.4 Removal of completely
necrotic bone, but not excessive, is an important factor affecting surgical treatment. Treatment results
may vary depending on the hand skill level of the surgeon, the correct detection of the surgeon between
the normal and necrotic bone line.5

The use of laser therapy for MRONJ alone or in
combination with other treatments has increased due
to its positive effects on tissue healing.8

The beneficial effects of HBO treatment in
BRONJ are increased wound healing, edema and inflammation reduction, stem cell mobilization and
moderation of the suppression of bone turnover by
BPs and also HBO therapy may improve inflammation and infection in necrotic tissues, increase blood
vessels, oxygen concentration and antibiotic levels in
patients.6

In the systematic review study, it was stated that
combined treatment with antibiotics, minimally invasive treatment (including Er: YAG laser surgery)
and LLLT should be the gold standard in the early
Stages of the MRONJ.9
As a result of the recurrence of the infection,
drug treatment+surgical treatment+LLLT was applied as the second treatment planning. There were
no radiological and clinical symptoms at the 1-year
follow-up of the patient, and complete healing was
observed.

In this case, the treatment of the patient was
planned as antibiotic therapy, antibacterial mouthwash, surgical treatment and 40 session HBO treatment.
Kang et al. showed that, the rate of impaired
wound healing after the first surgical treatment was
higher in the Stage 2 (19.1%, 14 patients) MRONJ
than the osteomyelitis group (2.2%, 2 patients).
Based on these results, it is recommended that the
Stage 2 MRONJ patients should be monitored closely
after the first surgical treatment and the recovery
process be evaluated by clinicians every week after
the first operation. In both groups, no patients had impaired wound healing after the second surgery in either group, suggesting that full recovery can be
achieved when a reoperation is performed after detecting impaired wound healing from the first surgical treatment. This finding also suggested that
surgical therapy can be used as a treatment strategy
for Stage 2 MRONJ.7 Also in this study, patients in
the MRONJ group were reoperated on average 14
weeks after their initial operation due to impaired
wound healing was indicated. It has been noted that
long-term patient follow-up is important to monitor
wound healing.

Follow-up by dentists is important for patients
who have removable dentures and who have been
treated with BPs. Dentists should investigate the use
of BPs in patient anamnesis and should carefully
evaluate ulceration caused by the use of removable
prosthesis.
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