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INTRODUCTION

Medication-related osteonecrosis of the jaws (MRONJ) primarily occurs as a complication of bone antiresorptive
treatment in specific bone treatment modalities. It was first identified in 2003 as a bisphosphonate (BP) treatment
complication. Denosumab is a molecule with a particular mode of action. This molecule inhibits bone resorption by
suppressing osteoclast function. BPs have a strong affinity for hydroxyapatite crystals and remain in bone for years. The
pathogenesis of MRONJ is not fully explained and appears multifactorial.

Hypotheses include impaired jaw bone vascularization due to antiangiogenic effects, altered bone remodeling,
direct toxicity of BPs for soft tissue, specific infections, vitamin D deficiency, reduced salivation, constant jaw micro-
traumas, and genetic factors. Patient education about oral cleanliness and maintenance becomes essential. Diagnosing
and resolving any dental infection during antiresorptive treatment is essential to avoid harmful effects. Histological
analysis of the resected bone is mandatory to rule out degenerative transformation.

When discussing antibiotics as a treatment form in this situation, the amoxicillin group of drugs may be
considered for a brief interval. Oxygen in the hyperbaric mode has also been found to be a supportive therapy.

Osteonecrosis of the jaws is often known by historical names like "phossy jaw" due to its whitish appearance,
which resembles phosphorus. It has been a subject of interest in oral and maxillofacial pathology since the 19th century
(1-5).

Medication-related osteonecrosis of the jaws (MRONJ) primarily occurs as a complication of bone antiresorptive
treatments. It was first identified in 2003 as a bisphosphonate (BP) treatment complication. MRONJ is not exclusive to
bisphosphonate. Other enzyme inhibitors have been reported in this context. Many terminologies depicting this clinical
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condition have been mentioned in previous literature. Higher risk in MRONJ is identified as a significant adverse event
associated with bisphosphonates (BP) and denosumab, primarily occurring in an oncological context (6-8).

Risk

The risk of developing MRONJ is significantly higher in cancer patients compared to osteoporosis patients. The
prevalence of MRONJ in cancer patients receiving high doses of intravenous (1V) BP is noted to be less than 1%. The
overall risk for MRONJ among cancer patients exposed to these categories of drugs is less than 7%. Patients with multiple
myeloma receiving IV ZA (intravenous zoledronic acid) treatment are highlighted as having the highest risk, but there is
a low risk in osteoporotic patients (9,10).

Medication and its mechanism of action

The medication works by blocking the enzymatic pathway for bone resorption, which affects bone metabolism.
BPs exhibit both in vitro and in vivo antiangiogenic effects. This property is used in osteoporosis and cancer-related
conditions such as bone metastases, multiple myeloma, and hypercalcemia of malignancy to reduce osteoporosis-related
fractures and improve the quality of life in advanced cancers involving bones. All these groups of medications have a
specific effect on the bone metabolic pathway (11-13).

Pathogenesis

The pathogenesis of MRONJ is not fully explained and appears multifactorial. Hypotheses include impaired jaw
bone vascularization due to antiangiogenic effects, altered bone remodeling (14), direct toxicity of BPs for soft tissue,
specific infections, vitamin D deficiency, reduced salivation, constant jaw micro-traumas, and genetic factors. In vivo,
antiangiogenic effects of BPs may contribute to MRONJ by impairing post-interventional healing due to reduced blood
vessel formation. Tooth extraction is a common triggering factor. However, MRONJ can also appear spontaneously (15).

Clinical features

The American Association of Oral and Maxillofacial Surgeons (AAOMS) criteria are often used for diagnosis.
Characteristics include exposed bones persisting for more than two months with no other significant medical history in
addition to these treatment methods. It is essential to differentiate this status from conditions like osteoradionecrosis,
osteitis, malignancies, osteomyelitis, and fibro-osseous disease. There are a few other signs, like pain, altered
neurosensory function, loosening of teeth, local swelling, infections, or halitosis.

Radiographic appearance

Radiographic findings include subperiosteal bone deposition, osteolysis, changes in trabecular pattern and
densely woven bone. Histological examination is not mandatory for MRONJ diagnosis but is typically performed after
surgical resection. Necrotic non-viable bone, necrosis, fibrosis of marrow spaces, hypocellularity, hypovascularity,
fibrotic mucosa, and periosteum are present. Potential complications include repeated infections, fistulae, and pathologic
fractures. In a few cases, spontaneous healing is seen, often after eliminating the bony sequestra (16).

It has been reported that panoramic radiography can provide an immediate view of the lesion. However, this
method is not advantageous in detecting early bony changes and other features of MRONYJ, such as fragmentation of bone
and sinus communication (17).

Prevention protocol

Doctors should delay antiresorptive therapy until dental treatment is completed, including replacing or modifying
ill-fitting dentures. Routinely checking oral hygiene is necessary to assess the risk. Diagnosing and resolving any dental
infection during antiresorptive treatment is also a requirement.

Tooth extraction must be performed. Individual risk estimation for tooth extraction, considering parameters
related to the patient, has to be well evaluated in advance, and the planned procedure can then be executed. Temporary
discontinuation of therapy has been previously recommended for osteoporosis patients before and after invasive dental
surgery, but current evidence on altering MRONJ risk is inconclusive.

If root fragments or crowns are present in the oral cavity, they should be addressed to curb the risk after the
therapy is underway. The placement of dental implants is contraindicated. No evidence supports discontinuing IV BP
therapy before invasive dental treatment (18).

Denosumab is associated with a faster reversal of antiresorptive effects compared to BPs. The potential for a six-
month drug holiday before invasive dental procedures is suggested, but evidence is lacking in the literature.
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Surgical procedures should be performed with caution, associated with antibacterial mouthwash before and after
surgery, along with prophylactic oral antibiotics. Quadrant-by-quadrant procedures with a two-month delay between
them, minimizing trauma, achieving primary closure, and minimizing vasoconstrictor use are recommended (19).

Treatment

Conservative therapy is the primary approach, aiming to control pain and infection and minimize the progression
of bone osteonecrosis. While conservative therapy may not completely resolve the lesion, it can provide long-term relief
from symptoms. The objectives include controlling pain and infection. Efforts are made to minimize the progression of
bone osteonecrosis.

Discontinuation of antiresorptive treatment is mandatory in the development of MRONJ. Regardless of the
disease stage, improving oral hygiene and patient education are mandatory. The initial stage is related to symptoms like
unexplained pain, altered neurosensory function, and unexplained tooth loosening. Features of radiography vary and need
to be appropriately evaluated (6).

Establishing clinical diagnosis and stage with instrumentation of advised protocol for lesions standing on for
over two months is of paramount importance. Surgical removal of necrotic bone sequestrum should be considered,
preferably without exposing uninvolved bone. With the advancements in the surgical field, surgery is now possible at any
disease stage.

When conservative methods fail, surgery becomes the only option to preserve the important bony structure for
susequent structural and functional rehabilitation. Histological analysis of the resected bone is mandatory to rule out
malignant transformation.

Antibiotic therapy of the penicillin group, such as amoxicillin and clavulanic acid, is the first-line treatment for
infections (20). Oxygen in the hyperbaric form has been tried along with several other methods.

CONCLUSIONS

Osteonecrosis of the jaws depicts fatality and leads to a poor quality of life. The medications and the pathways
associated with MRONJ must be studied in depth. Retrospective analysis of the cases and histopathological correlation
may contribute to a better treatment outcome. The topic of osteonecrosis is explored by dental surgeons and oral
specialists.
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