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ABSTRACT: 
Introduction- Osteoradionecrosis is a common complication in head and neck cancer patients undergoing 

radiotherapy. Hyperbaric oxygen therapy is an effective treatment used in osteoradionecrosis patients accomplished by 

having the patient breathe 100% oxygen in a pressure-tolerant chamber pressurized at 2.4 atmospheres absolute for 1 

hour. External fixation is a minimally invasive procedure of splinting and stablilizing the mandible using pin fixation.  
Materials and Methods- This prospective study was conducted at Mahatma Gandhi Dental Hospital, Jaipur, India 

from 2020-2022 to determine the influence of external pin fixation combined with hyperbaric oxygen therapy in stage 

3 osteoradionecrosis patients. 8 patients were included in the study. Wound healing was the primary outcome of the 
study and its evaluation was documented after completion of hyperbaric oxygen therapy and at 6 months on the basis 

of complete soft tissue coverage to bone without any evidence of infection, inflammation or fistula. Results- After 

completion of hyperbaric oxygen therapy, external pin fixation combined with therapy has positive effect on wound 
healing with high success rate in stage 3 osteoradionecrosis patients with 62.5% patients showing complete healing 

and 37.5% patients showing incomplete healing. At 6 months follow-up, 87.5%  patients showed complete healing 

and 12.5% patients showed incomplete healing. 

 

KEYWORDS: Radiotherapy, Pathological Fracture, Prophylactic, Wound Healing, Osteoradionecrosis Staging 

Clinical Presentation Management 

 
INTRODUCTION: 
Osteoradionecrosis (ORN) is a common complication 

in head and neck cancer patients undergoing 

radiotherapy.1 Due to the relatively increased bone 
density, decreased vascularity of the mandible and 

greater dosage of radiation received, 

osteoradionecrosis is more common in the mandible 
than in the maxilla. Clinically, osteoradionecrosis may 

present as pain, exposed necrotic bone, oro-cutaneous 

fistula, pathological fracture and suppuration.2 Ionizing 

radiation used in radiation therapy has adverse effects 
on soft and hard tissues. Damaged soft tissues cause 

progressive endarteritis, hyalinization, and fibrosis 

leading to ischemia of affected tissues. Similarly, these 

events in bone lead to destruction of local vascular 
systems and cellular components resulting in decreased 

osteocytes and osteoblasts, fibrosis formation and 

decreased bone remodeling eventually leading to bone 
necrosis.1 The histopathological evidences suggested 

the radiation-induced obliteration of the inferior 
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alveolar artery as a major factor in the onset of 
osteoradionecrosis.3 Radiation, trauma and infection is 

the most frequently seen sequence in 

osteoradionecrosis.4 The wound healing is affected by 

osteoradionecrosis in the following pathologic 
sequence- hypovascularization, hypocellularization, 

tissue hypoxia resulting in tissue breakdown and 

nonhealing wound.3 Hyperbaric oxygen therapy 
(HBOT) is an effective and established treatment 

protocol used in osteoradionecrosis patients which is 

accomplished by having the patient breathe 100% 
oxygen through a tight-fitting mask, hood, or 

endotracheal tube in a pressure-tolerant chamber, 

either alone in a monoplace chamber, or with more 

than one patient or a therapist in a multiple chamber 
which is pressurized at 2.4 atmospheres absolute and, 

depending on the protocol, patients remain inside the 

chamber for 1 hour.2,5 HBOT is aimed at increasing the 
blood to tissue oxygen gradient to enhance the 

diffusion of oxygen into the tissues.5  This leads to neo-

vascularization in hypoxic areas by increasing 
fibroblastic activity and capillary growth.6 External 

fixation is a minimally invasive procedure of splinting 

and stablilizing the mandible using pin fixation in the 

cases such as pathological fractures in 
osteoradionecrosis, comminuted fractures, 

osteomyelitis, tumors or excision of large cysts.7,8 It 

can also be used in children for the stabilization of 
injuries.9  

 

MATERIALS AND METHODS: 
This prospective study was conducted at Mahatma 

Gandhi Dental Hospital, Jaipur, India from 2020 to 
2022 to determine the influence of external pin fixation 

combined with hyperbaric oxygen therapy in stage 3 

osteoradionecrosis patients (Table 1). 8 patients were 

included in the study, out of which 6 were male 
patients and 2 were female patients. Patients belonged 

to the age group 40-65 years. 

 
Table 1: Jenwitheesuk criteria for staging of ORN patients

1 

Stages of Osteoradionecrosis Signs and Symptoms 

Stage 1 

Stage 2 
 

Stage 3 

Asymptomatic exposed bone 

Exposed bone with associated symptoms- pain, 
soft tissue inflammation, or infection 

Stage 2 + sequestrum, pathological fracture, or 

oro-cutaneous fistula 

 
The inclusion criteria for the study were stage 3 ORN 

patients (Table 1), written and informed consent 
provided and compliance with the treatment regimen 

whereas the exclusion criteria for the study were age 

less than 18 years, denial to participate, pregnant or 
nursing patients, immuno-compromised patients. For 

all the patients, medical history, physical examination, 

and orthopantomogram (OPG) radiograph were 

performed and written informed consent for 

publication of their clinical details and/or clinical 
images was obtained from the patients. External pin 

fixator (Figure 1) was applied for all the patients to 

achieve stabilisation and better healing and the 
armamentarium used for the external pin fixation has 

been shown in Figure 2. 

 

 
Fig. 1 External pin fixator placed in the patient 
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Fig. 2 Armamentarium used in the external pin fixation 

For the Hyperbaric Oxygen Therapy, patients were 

given 30 dives after the external pin fixation daily at 

2.4 atmospheres absolute for 90 min in a monoplace 

chamber. The wound healing was the primary outcome 
of the study and its evaluation was documented after 

completion of HBO therapy and at 6 months. Lesion 

was defined as ‘healed’ when there was complete soft 
tissue coverage to bone without any evidence of 

infection, inflammation or fistula and ‘non-healed’ 

when there was incomplete soft tissue coverage to 

bone along with any evidence of infection, 

inflammation or fistula.    
   

RESULTS: 

A total no. of 8 patients with stage 3 

osteoradionecrosis were included in this study. 

Both sexes were included in the study, 6 were 

males (75%) and 2 were females (25%). (Figure 

3) 

 

 
Fig. 3 Gender Distribution 
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After completion of HBO therapy, the results revealed 

positive effect of external pin fixation combined with 

therapy on wound healing in stage 3 
osteoradionecrosis patients with 5 patients showing 

complete healing (62.5%) and 3 patients showing 

incomplete healing (37.5%). At 6 months follow-up, 7 

patients showed complete healing (87.5%) and 1 
patient showed incomplete healing (12.5%). (Figure 4) 

 

 
Fig. 4 Wound healing in stage 3 osteoradionecrosis patients treated with external pin fixation combined with 

Hyperbaric Oxygen Therapy after completion of HBO Therapy and at 6 months follow-up 

 

 

No significant complications were seen in the patients. 

 

DISCUSSION: 

Osteoradionecrosis has been recognized as a 

common consequence seen in the patients of head 

and neck cancer who underwent the radiation 

therapy since the early 1900s.10 8 patients of stage 

3 osteoradionecrosis included in this study were 

treated with external pin fixation followed by 

HBO therapy to determine its effect on wound 

healing.  Patients showed positive response to the 

treatment resulting in complete healing in 62.5% 

patients on completion of HBO therapy and in 

87.5% patients at 6 months follow-up. No 

significant complications were seen in the 

patients. Mahdian concluded in his study that 

along with enabling the wound healing in the 

osteoradionecrosis patients, external fixation 

successfully prevents the complications in the 

patients.11 Shaw suggested HBO therapy as a 

prophylactic treatment to prevent the unfavorable 

outcomes of ORN before any combination of 

surgery.12 Vudiniabola concluded that HBO 

therapy was the effective treatment in stage 1 

patients and proposed that the stage 1 patients can 

be successfully managed conservatively with 

HBO therapy alone.13 Jenwitheesuk in his study 

stated the efficacy of adjunctive HBO therapy in 

84 osteoradionecrosis patients and reported its 

significant role in enhancing the wound healing.1 

Although, there is a controversy about using the 

HBO therapy in overt osteoradionecrosis. Annane 

inferred that HBO therapy didn’t show beneficial 

effect on patients with overt osteoradionecrosis 

and also recommended not using HBO therapy to 

treat severe form of osteoradionecrosis.14 

 

CONCLUSION: 
Hyperbaric oxygen therapy is an effective and 

established treatment protocol used in 
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osteoradionecrosis patients. In our study, we combined 
hyperbaric oxygen therapy with external pin fixation in 

stage 3 osteoradionecrosis patients. This study 

revealed a high success rate of HBOT combined with 

external pin fixation for stabilisation of mandible and 
enhancing the wound healing in the patients without 

any significant complications. 
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