
 

Osteoradionecrosis and Hyperbaric Oxygen 

The recent introduction of radiation therapy for the treatment of solid tumors allows previously 

untreatable cancers to be cured. Now physicians face the challenge of aiding survivors. 

Unfortunately, the radiation beam used to fight cancer damages more than the tumor. Normal 

tissue in the path of the beam often sustains damage. Destruction of tissue also occurs. Even 

today, many physicians consider chronic radiation effects as irreversible, but hyperbaric oxygen 

therapy (HBOT) offers opportunities to repair damage. 

Both bone and soft tissue suffer damage from therapeutic radiation. Bone is 1.8 times as dense as 

soft tissue and thereby absorbs a proportionately larger dose of incident radiation than does soft 

tissue. 

High doses of radiation upsets the normal balance of osteoclastic destruction and osteoblastic 

reconstruction occurring in bone. Cell death of these osteocytes and osteoblasts leads to 

osteoporosis and eventually to osteonecrosis. 

Doses of radiation necessary to produce adequate tumor kill in head and neck cancers are 

accompanied by an unfortunately high incidence of osteoradionecrosis. The mandible is often 

involved following radiotherapy of these tumors, and is over represented in osteoradionecrosis. 

Osteoradionecrosis most commonly involves the mandible. The mandible is often involved 

because head and neck cancers are common, and radiation therapy in these cancers is very 

effective. Most cases of mandibular osteoradionecrosis originate from tooth extraction after 

development of radiation caries. The trauma of tooth extraction causes a breakdown of gum 

tissue and subsequent progressive bone necrosis. Exposed bone is often visible. Granulation 

tissue cannot form a bridge over dead bone, and the infection continues despite meticulous 

wound care and antibiotics; the resolution rate is only about 8% without HBOT. 

Beginning in 1979, Marx and others demonstrated that osteoradionecrosis is a wound healing 

defect related to a chronic hypoxic state. In 1984, Marx published a study of 150 cases of 

osteoradionecrosis in the mandible. In his examination, Marx divided the disease into three 

stages of advancing clinical activity. This staging and the HBOT treatment of osteoradionecrosis 

he described became the standard for planning the treatment of mandibular and soft tissue ORN. 

The strategy has implications for the treatment of ORN in other tissues as well. 

The 1990 Consensus Paper of the National Cancer Institute on the Oral Complications of Cancer 

therapies states "The treatment of ORN with antibiotics and surgical debridement 



frequently fails, with progressive involvement of the remaining mandible. The keystone of 

the treatment of ORN is the provision of adequate tissue oxygenation in the damaged bone. 

This is best done by using hyperbaric oxygen therapy (HBOT). In the event that dental 

extractions are required following radiation, meticulous surgical technique and antibiotic 

prophylaxis are necessary." 
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