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1. INTRODUCTION 

Osteoradionecrosis(ORN) of the jaw is one of the 

main complications of radiotherapy, which 

results in alteration of the shape and function of 

the oral cavity and jaw that causes substantial 

deterioration in patient quality of life. [1] There 

is necrosis of the bone due to obstruction of its 

blood supply. Patient who have received high 

dose of radiation therapy to the head and neck 

region, are predisposed to lifelong risk of 

osteoradionecrosis. [2] Although the incidence of 

ORN has declined recently with the advancement 

irradiation techniques and increased focus on 

predisposing factors. [1] 

2. DEFINITION 

In 1983, Marx defined ORN as ‘an area more 

than 1cm of exposed bone in a field of irradiation 

that failed to show any evidence of healing for at 

least 6 months’. [3] 

According to the literature published in the last 

15 years, ORN of the jaws is defined as exposed 

irradiated bone that fails to heal over a period of 

3 months without evidence of persisting or 

recurrent tumor. At the time of diagnosis, the 

necrosis might involve the bone superficially or 

deeply. It might be a process that progresses 

slowly or an active progressive state that can lead 

to a pathological fracture. [3] 

3. ETIOLOGY 

 Doses above 50gy usually are required to 

cause this irreversible damage  

 Usually, large radiation doses are required 

for osteoradionecrosis to occur (e.g. less than 

3000-5000 cGy) [4] 

 Dental extraction and dental trauma after 

radiation are predisposing factors 

4. PATHOPHYSIOLOGY [5] 

Radiotherapy appears to cause ORN because it 

affects the small blood vessels of bone, inducing 

inflammation (endarteritis), which favors the 

generation of small thrombi that obliterate the 

vascular lumen and thus interrupt tissue 

perfusion.  According to Marx, progressive 

hypoxia, hypovascularization and hypocellularity 

(3H Principle) are observed in the affected bone. 

[Figure1] 
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Abstract: Osteoradionecrosis(ORN) is a severe and delayed radiation -induced injury, characterized by bone 

tissue necrosis and failure to heal. Cases of osteoradionecrosis presents to the clinician with the features of 

pain, drainage and fistulation of the mucosa or skin related to exposed bone in the previously irradiated area. 

Better understanding of risk factors and pathophysiology may improve the ability of the clinician to prevent the 

occurrence and improve prognosis of the complication. 
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Figure1. Pathophysiology of osteoradionecrosis 

Recently, a new theory known as the “fibro-

atrophic theory” has emerged, and proposes that 

fibroblast populations not only undergo total 

cellular depletion in response to radiation 

exposure, but also show a reduced ability to 

produce and secrete collagen into the 

surrounding tissue. This theory is based on the 

concept that osteoclasts suffer radiation damage 

earlier than the development of vascular 

alterations. Accordingly, the key event in the 

progression of ORN is the activation and 

dysregulation of fibroblastic activity that leads to 

atrophic tissue within a previously irradiated 

area. [1] 

5. CLINICAL FEATURES [6] 

 Mandible most commonly affected because 

of micro anatomy and less vasculature 

 Posterior mandible commonly affected than 

anterior 

 Intense pain, with intermittent swelling and 

drainage 

 Discoloration of the skin with extraoral 

fistula [Figure2] 

 Loss of mucosa covering and exposure bone 

-  Hallmark [Figure3] 

 Exposed bone is grey to yellowish in color 

 Asymptomatic dehiscence of mucosa, and 

loss of color 

 Evidence of exposed bone 

 Radiation caries can also be seen 

predominantly in the cervical region 

[Figure4] 

 Tissue surrounding may be ulcerated from 

infection or recurrent tumor  

 Trismus 

 Fetid breath  

 Elevated temperature  

 Pathological fracture 

 

Figure2. Initial clinical signs of skin breakdown 

 

Figure3. Advanced mucosal breakdown with failure 

to heal with overlying necrotic bone 

 

Figure4. Radiation Caries 

6. RADIOGRAPHIC FEATURES 

Conventional: Orthopantomogram (OPG) is the 

most frequently used imaging method for the 

diagnosis of ORN. 

Early Changes of Bone: well defined area of 

bone resorption within the outer cortical plate  

Later Changes: lytic or sclerotic or mixed. 

Periphery is ill defined and similar to that of 

osteomyelitis. If the lesion reaches the inferior 

border of the mandible, irregular resorption of 

this bony cortex often occurs leading to 

pathological fracture. [7] [Figure5]  

CT, CBCT, MRI are the more advanced 

diagnostic modalities available. 

 
Figure5. Moth Eaten Appearance with Pathological 

Fracture 

7. MANAGEMENT 

Management of osteoradionecrosis includes 

conservative approach, radical method and 

surgical approach. 
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Conservative approach to maintain the integrity 

of inferior border of mandible, keeping the site 

free of infection, and patient free of pain. 

 “Conservative management” consists of 

local irrigation (saline solution, NaHCO3, or 

chlorhexidine 0.2 %), systemic antibiotics in 

acute infectious episodes, avoidance of 

irritants (tobacco, alcohol, denture use) and 

oral hygiene instruction. [5] 

 Antibiotic medications should always be 

instituted after bacterial identification and 

sensitivity testing, and any delays in surgical 

treatment should be avoided. [6] 

 Administration of parenteral antibiotics and 

fluids. Penicillin + metronidazole or 

clindamycin alone is recommended [8] Use of 

narcotics and non-narcotic analgesics, 

hydration, nutrition [6] 

 Recent advances in treatment of ORN 

includes combined pentoxifylline and 

tocopherol therapy [1] 

Radical Method 

 Hyperbaric oxygen therapy(HBO) 

 Local debridement, sequestrectomy [6] 

Hyperbaric Oxygen Therapy – 100% oxygen 

inhalation therapy at a pressure greater than that 

of one atmosphere or sea level. In order to 

achieve these hyperbaric pressures, a patient has 

to be placed inside a pressure chamber. [Figure6]  

VudiniabolaS. Goss AN et al modified MARX 

protocol for the treatment of ORN and proposed 

staging depending on its clinical presentation and 

responds of the treatment with the hyperbaric 

oxygen with or without surgery [6] [table1] 

Table1. Modified Marx Protocol in Treatment of ORN 

Stage I exposed bone with nonhealing wound-30 HBO treatment and review. those patient, who 

responded well – further 10 HBO 

Stage I: 

nonrespondent 

considered as stage II ORN 

Stage II local debridement to induce fresh bleeding followed by 10 HBO 

Stage III Non-respondent stage II ORN or those [Patients with cutaneous fistula, pathologic 

fracture or inferior border resorption. Total 30 HBO treatment followed by surgical 

resection with stabilization of the remaining jaw by external fixation or IMF 

Stage III R if reconstruction is required, then they enter stage III R – further 10 HBO 

 
Figure6. Hyperbaric oxygen therapy in Osteoradionecrosis 

8. PREVENTION [9] 

Prevention of osteoradionecrosis is considered before, during and after the therapy[Table2] 

Table2. Prevention of ORN 

Before therapy • Extraction of non-restorable teeth, teeth with considerable periodontal disease, patients 

with poor oral health and motivation 

• Radiation therapy after 21 days of extraction 

During therapy

  

• No invasive treatment should be given 

• No invasive treatments – pulpotomies, pulpectomies, endodontic treatments can be 

followed 

After therapy • Avoid of denture use 

• Reinforce oral hygiene, first 4 months are known as Golden Window Period, Necessary 

oral surgical procedures can be done without HBO therapy 

• Application of topical fluoride 

• Salivary substitutes 
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9. CONCLUSION 

Osteoradionecrosis can be a cruel blow to 

patients and their families who have been 

enduring radiotherapy for the treatment of 

cancer. Prevention of osteoradionecrosis by 

regular follow-up and early diagnosis should be 

the goal of every health care professional 

managing head and neck cancer patients. 

Improving radiotherapy protocols, 

multidisciplinary preventive care and 

reconstructive surgery can help to improve the 

quality of life of patients suffering from 

osteoradionecrosis. 
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