








































The first report describing osteonecrosis of the jaw (ONJ) in patients 

receiving bisphosphonates came 2003 .  

Sometimes called BRONJ (bisphosphonate-related osteonecrosis of 

the jaw) . 

It is defined as an area of exposed bone in the maxillofacial region 

that does not heal within 8 weeks in a patient who is currently 

receiving bisphosphonate medication and has not had radiation to the 

head-neck region.  

The diagnosis is usually made clinically.  

It is believed mainly to be associated with high dose intravenous 

bisphosphonate therapy, but sometimes the condition occurs also in 

patients with low-dose osteoporotic treatment.  



Structure and Bioactivity of Bisphosphonates 
Bisphosphonates (BPs) are antiresorptive drugs that act specifically on osteoclasts, thereby 

maintaining bone density and strength.  

The drug is used for many indications including prevention and treatment of primary and 

secondary osteoporosis, hypercalcaemia, multiple myeloma, and osteolysis due to bone 

metastases and Paget's disease. 

BPs act on both osteoblast and osteoclasts. It has been shown in vitro that BPs promote 

proliferation and differentiation of human osteoblast-like cells  and inhibit osteoclasts.  



Pathogenesis 
The etiology of ONJ remains uncertain. Initially, when the condition 

was called bisphosphonate-related osteonecrosis of the jaw 
(BRONJ) [48] its similarities with radiation-induced osteonecrosis led 
to the assumption that the condition started with sterile necrosis of 
the jaw bone. Therefore, the term osteonecrosis was used 
otherwise reserved for sterile bone death usually because of 

impaired blood supply. At that time, it was speculated that BPs 
could cause osteonecrosis through effects on blood vessels in 
bone, possibly by inhibition of vascular endothelial growth [51]. 

Later, it has been suggested that the condition does not begin as 
a form of classical osteonecrosis but in fact osteomyelitis from the 
start [ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164242/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164242/


Clinical Characteristics 

 Blood supply to the cortical bone is derived from the periosteum and 

exposed bone surface is indicating necrosis in the underlying bone 

layers.  

 The condition can then progress into a more severe bony lesion with 

nerve disturbances, mobile teeth, fistulas, and in the end fracture . 

 Pain is common and these signs and symptoms are often evident in 

patients with jaw bone osteomyelitis that are not on BP treatment. 

 Radiographs may show sclerotic bone, sclerotic lamina dura around 

individual teeth, and widened periodontal ligaments but there are no 

report published indicating specific features for BP associated 

osteomyelitis. 



Exposed necrotic bone after tooth extractions in a patient treated with i.v. 

zoledronic acid 



Histological sections showing the region of the second molar 14 days after extraction in 

male Sprague-Dawley rat. (a) Control rat with no treatment, (b) BP treated with coverage, 

and (c) BP treated without coverage. Note necrotic tissue. 



The optimal treatment strategy for ONJ is still to be established.  

Cessation of BP treatment will not be sufficient.  

A multidisciplinary team approach for evaluation and management of the 

conditions is recommended including a dentist, an oral-maxillofacial surgeon, and 

an oncologist.  

In early stages, surgical debridement and coverage has been successful. 

Hyperbaric oxygen (HBO) is an effective adjunctive therapy in situations in which 

normal wound healing is impaired and the effects of HBO therapy have been 

discussed by several investigators .  

The authors showed that patients with ONJ, adjunctive HBO2 therapy had 

remission or improvement in over 62.5% of patients.  

Laser therapy at low intensity has been reported for treatment of ONJ by 

improving reparative process, increasing osteoblastic index, and stimulating 

lymphatic and blood capillaries growth 


