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Abstract 

Background: 

Osteonecrosis of the jaw (ONJ) is a serious complication of both radiation and antiresorptive 

therapies. This study aimed to determine how many patients have been treated for medication-related 

osteonecrosis of the jaws (MRONJ) and osteoradionecrosis (ORN), and whether the number of 

diagnoses has decreased over time with improved awareness and preventative measures.  

 

Methods: 

Medical records at the Royal Brisbane & Women’s Hospital, Gold Coast University Hospital, and 

Robina Hospital were reviewed to identify patients diagnosed with MRONJ and ORN between 

January 2003 – May 2017. Data on patient demographics, year of admission, and primary disease 

were analysed.  

 

Results: 

238 patients were diagnosed with ONJ, of which 74.4% were ORN and 25.6% were MRONJ. Tongue 

(24.6%), floor of mouth (17.3%), and tonsillar (15.1%) squamous cell carcinomas were the most 

common primary diseases associated with ORN, with a strong male predominance (80%). 52.5% of 

patients diagnosed with MRONJ were taking low-dose antiresorptives for osteoporosis (44.2%), 

rheumatoid arthritis (4.6%) or Paget’s disease (3.3%), while 47.5% were oncology patients receiving 

high-dose antiresorptives.  

 

Conclusions: 

The number of patients diagnosed with MRONJ and ORN has trended upwards since 2003. ORN 

affected three times more patients than MRONJ, and patients on low-dose antiresorptives accounted 

for over half of the MRONJ cases.  
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Introduction: 

Osteonecrosis of the jaw is a rare complication of both radiation and medical therapies for systemic 

diseases. Osteoradionecrosis (ORN) is defined as the presence of an area of exposed, devitalised 

irradiated bone that fails to heal within 3-6 months, in the absence of local neoplastic disease (1, 2), 

and has been reported in the literature from as early as 1922 (3). Medication related osteonecrosis of 

the jaws (MRONJ) was first reported in 2003 with the introduction of bisphosphonate medications 

(4). It is defined as an area of exposed bone in the maxillofacial region that does not heal within 8 

weeks after identification by a health care provider, in a patient who has received antiresorptive or 

antiangiogenic agents with no history of radiation or metastatic disease to the jaws (5). The exact 

pathogenesis of both diseases remains controversial despite extensive research (6-9), although a 

number of treatment-related and patient-specific risk factors have been implicated as possible 

contributors (10-13).  

 

The reported prevalence of ORN and MRONJ varies widely in the literature, which makes it difficult 

for clinicians to estimate the risk of these serious sequelae for their patients. The risk of MRONJ 

varies depending on the dose and duration of exposure to antiresorptive medications, and is reported 

to be rare (0.0-0.04%) in patients receiving low-dose antiresorptives for osteoporosis and between 1-

15% for oncology patients receiving high dose bisphosphonates (7). Similarly, the number of patients 

who are reportedly affected by ORN varies between 2-18% (1), with post-radiation dental extractions 

and a radiation dose of more than 60 Gy associated with a higher risk of disease (14-16).  

 

Patients who are irradiated for head and neck cancers are known to be a high risk group for dental 

disease (17). While ORN is considered the most severe complication of radiation treatment to the 

head and neck (1), other consequences for the oral cavity include mucositis, hyposalivation, loss of 

taste, radiation caries, and trismus (18). As bony trauma, and in particular post-radiation extractions 

are a critical risk factor for ORN development (11, 12, 19), preserving the patients’ remaining 

dentition is a priority for both physicians and dentists (20, 21). Prior to radiation therapy involving the 

jaws, it is recommended that patients are sent for oral screening and treatment as required to remove 

infectious foci and stabilise the patient’s oral health (17, 22). It is more difficult to implement targeted 

preventative dental care prior to the initiation of antiresorptive therapies as these medications are 

prescribed to a wider range of patients, however the same basic recommendations for oral screening, 

treatment and prevention apply (5, 7, 23).  
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There is considerable evidence to suggest that the occurrence of both ORN and MRONJ can be 

significantly reduced or even completely prevented with meticulous dental prophylactic care (20, 24, 

25). Therefore, it is important to determine whether preventative efforts are effectively translating into 

a decreased prevalence of ONJ. The aims of this study were to: (i) determine how many patients have 

been admitted for treatment of ONJ in three public hospitals in South East Queensland since MRONJ 

was first diagnosed in 2003, (ii) describe and compare the demographics of the patients affected by 

ORN and MRONJ, and (iii) determine if the rates of ONJ have decreased over time as a result of 

improved awareness and preventative measures.  

 

Materials & Methods: 

Ethical approval for the project was obtained from the Royal Brisbane and Women’s Hospital 

(RBWH) Human Research Ethics Committee (ID: EC00172, HREC/17/QRBW/242). A retrospective 

chart review was conducted of patients admitted to either the RBWH or Gold Coast Health Service 

District (Gold Coast University Hospital and Robina Hospital) in the 14 years between January 2003 

and March 2017. Patients were identified using the ICD code K10.2, which represents inflammatory 

conditions of the jaw. As this code covers a number of different conditions, including osteitis (acute, 

chronic and suppurative), osteomyelitis, osteonecrosis (drug induced, radiation induced), 

osteoradionecrosis, periostitis, and sequestrum of jaw bone (acute, chronic and suppurative), patient 

records were manually reviewed to determine which clinical diagnosis had been made. All patient 

records were assigned codes and de-identified to preserve anonymity during the study. Clinical 

diagnosis, gender, age, year of admission, and length of stay were recorded for every patient with a 

K10.2 diagnosis. For patients whose clinical records confirmed a diagnosis of either ORN or MRONJ, 

the primary disease for which medical or radiation therapy was prescribed was also recorded. The 

collected data was entered into Excel spreadsheets (Version 15.27, © Microsoft 2016, Redmond, WA, 

USA) for analysis.  

 

The statistical analyses were conducted using IBM SPSS Statistics, Version 24.0.0 (IBM Corporation 

2012 ©, Aarmonk, NY, USA). Descriptive statistics were run for demographic data and are 

summarised as means and standard deviations for age and as median and range for length of stay. The 

demographic characteristics of patients diagnosed with MRONJ and ONJ were compared using Chi-

square analysis for gender, independent samples t-test for age, and Mann-Whitney U-test for length of 

stay.  
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Results: 

Patients admitted for inflammatory conditions of the jaw (K10.2) 

Between January 1st 2003 and March 1st 2017, 477 patients were admitted to RBWH (77.4%) and 

GCHSD (22.6%) for inflammatory conditions of the jaw. The most common clinical diagnosis was 

ORN (37.0%), followed by MRONJ (12.8%), and abscess or infection (10.3%), although a number of 

other conditions were captured by this code as outlined in Table 1.  

 

Osteonecrosis of the jaw (ONJ) 

Of the 238 patients admitted for ONJ, 74.4% were diagnosed with ORN and 25.6% with MRONJ. 

Patients with ORN had been diagnosed with and irradiated for various head and neck cancers, but 

most commonly tongue (24.6%), floor of mouth (17.3%), and tonsillar (15.1%) squamous cell 

carcinomas (SCC).  

 

 

Of the 61 cases identified as MRONJ, 44.2% were associated with antiresorptive treatment for 

osteoporosis. 24.6% occurred in patients being treated for multiple myeloma, 11.5% in patients with 

metastatic breast cancer, and 9.8% in patients with prostate cancer. A complete list of primary 

diseases associated with ORN and MRONJ is presented in Table 2.  

 

The number of cases of ORN and MRONJ increased over time as demonstrated in Figure 1, with the 

highest number of diagnoses for both conditions in 2015 (2017 data was not included as only clinical 

coding to March was available at the time of data extraction).  

 

Comparison of patient demographics for ORN and MRONJ 

There was a significant difference in the distribution of ONJ between sexes (χ
2 
32.16, p=0.000) as per 

Table 3, with ORN affecting significantly more males (80%) than females (20%). More females 

(59%) than males (41%) were diagnosed with MRONJ, however the disparity between sexes was not 

as pronounced.  
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The mean age of patients diagnosed with ORN was 62.67 (±11.18) years, compared to 66.86 (±13.35) 

for MRONJ, which was found to be statistically significant (t = 2.20, p=0.030). The median length of 

stay for patients with ORN was 4 days (1, 75), compared to 3 days (1, 93) for MRONJ, however this 

difference was not significant (Z=-0.607, p=0.544).  

 

Discussion:  

Between January 2003 and March 2017, 238 patients were admitted to Royal Brisbane & Women’s 

Hospital, Gold Coast University Hospital, and Robina Hospital with osteonecrosis of the jaw. ORN 

was diagnosed more commonly than MRONJ at a ratio of 3:1, and 80% of the patients who developed 

ORN were male. This strong male predominance is consistent with the findings of other 

epidemiological studies of ORN (11, 26-28). The mean age of patients diagnosed with ORN was 62.7 

years, compared to 66.9 for MRONJ.  

 

 

Osteoporosis patients taking low dose antiresorptives had the most reported cases of MRONJ 

(44.2%), which suggests that although the overall prevalence of MRONJ in this patient group is low 

(estimated to be 0.0-0.04% (7)), this still translates into a substantial burden of disease due to the high 

number of patients treated for osteoporosis. This is an important finding, as the purpose of this study 

was to determine how the prevalence data reported in the literature translates into clinical practice. 

The findings suggest that the number of osteoporosis patients affected by MRONJ should not be 

underestimated. Of the 61 cases of MRONJ identified, 32 were taking low dose antiresorptives for 

either osteoporosis (27 patients), rheumatoid arthritis (3 patients), or Paget’s disease (2 patients). In 

comparison, 29 oncology patients receiving high dose antiresorptives developed MRONJ, with 

multiple myeloma patients most commonly affected (15 patients), followed by breast cancer (7 

patients), prostate cancer (6 patients), and one patient with chronic myeloid leukaemia. 

 

Patients with squamous cell carcinomas of the tongue (44 patients) and floor of the mouth (31 

patients) reported the highest number of ORN diagnoses, which is expected considering that the 

mandible was in the field of radiation. There were more cases of ORN than anticipated, given that 

head and neck cancer patients at each hospital received dental screening and prophylactic treatment 

prior to their radiation therapy. It was expected that MRONJ would be more prevalent due to the 

difficulties associated with providing preventative dental care to a more diverse group of patients. 
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However, a number of patient behaviours such as poor oral hygiene (19, 28), tobacco use (12), and 

alcohol (28) may be counteracting the benefits of preventative dental care in many of the ORN 

patients. 

 

While there were fluctuations in the number of diagnoses of ORN and MRONJ over the 14 years of 

the study, there was a general upward trend for both diseases with the number of diagnoses peaking in 

2015. There are a number of potential confounders that may have influenced this finding, however it 

suggests that more needs to be done to prevent these diseases. As the management of ONJ is complex 

(6, 9, 29), it is unfortunate that preventative efforts have not been more successful.  

There were a number of limitations of this study that must be considered when interpreting the results. 

As the data were collected retrospectively from patient medical records, it is subject to inherent 

inaccuracies including missing data, coding errors, inaccessible patient records, and the inability to 

control potential confounders. It was also not possible to calculate the prevalence of MRONJ or ORN, 

as the size of the population from which the patients were sourced is unknown. Therefore, the data 

can only be interpreted as a survey of patients with each disease. However, as it can be difficult to use 

reported prevalence data to determine the burden of a disease in a particular population, reporting a 

simple count of affected patients provides a clinical perspective on the distribution of disease.  

 

Due to the retrospective nature of the study, it was not possible to accurately determine the stage of 

ONJ for each patient. However, it is likely that only the more severe cases of disease were captured, 

as earlier stages of ORN and MRONJ may not have required hospital admission. Therefore, the 

number of affected patients identified in this study may be a serious underestimate of the prevalence 

of ONJ.  

 

Although ORN and MRONJ are two separate disease entities, the basic recommendations for their 

prevention are similar: identification and education of at-risk patients, treatment of infectious foci 

prior to the start of radiation or medical therapy, establishment of an adequate standard of oral 

hygiene, maintenance of a stable oral environment, and securing patient compliance for both at-home 

oral care and an appropriate schedule of dental follow-up (5, 17, 18, 30, 31). However, patients at risk 

of ONJ are being treated for life-threatening systemic diseases and therefore it is understandable that 

the potential oral consequences of their life-extending treatments might be considered a low priority 

(32). This is further complicated by many barriers to dental treatment including cost, fear, health 

literacy, access to dental services, and general perceptions that oral disease is of low importance (33, 
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34). The findings of this study suggest that despite a considerable body of evidence reporting the 

efficacy of preventative measures in the reduction of both ORN and MRONJ (20, 24, 25), this has not 

translated into a reduced number of patients presenting with these treatment complications.  

 

Conclusion: 

There were 177 patients diagnosed with ORN and 61 with MRONJ at the Royal Brisbane & Women’s 

Hospital, Gold Coast University Hospital, and Robina Hospital between January 2003 and May 2017. 

Osteoporosis patients had the highest number of MRONJ diagnoses, while ORN most commonly 

affected patients irradiated for squamous cell carcinomas of the tongue and floor of mouth. The 

number of patients admitted for MRONJ and ORN has trended upwards since 2003, suggesting that 

collaborations within the health care system are needed to reduce the number of patients who develop 

MRONJ or ORN. This must include sustained preventative dental care.  
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Table 1. Demographic information 

 All K10.2 (n = 477) 
   N (%)       

Hospital  
Royal Brisbane & Women’s Hospital 369 (77.4) 
Gold Coast Health Service District 108 (22.6)
 

Sex  
Male 317 (66.5) 
Female 160 (33.5)
 

Clinical Diagnosis  
ORN 177 (37.0) 
MRONJ 61 (12.8)
Abscess/infection 49 (10.3)
Extraction/s 44 (9.2) 
Osteomyelitis 18 (3.8) 
Resection/surgery for OC 17 (3.6)
Fracture 16 (3.3)
Cyst 9 (1.9) 
Implant related 6 (1.2) 
Biopsy 3 (0.6)
Tori removal  2 (0.4)
Other † 19 (4.0) 
Unclear/unable to locate chart 56 (11.7) 

†Other clinical diagnoses included facial reconstructions for congenital abnormalities, sodium hypochlorite 

injuries, cleft palate surgery, sialadentitis, tracheostomies, removal of infected plates, ear infections, dental 

exams prior to radiation therapy, and orthognathic surgery.  

Abbreviations: MRONJ, medication related osteonecrosis of the jaw; ORN, osteoradionecrosis; OC, oral cancer.  
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Table 2. Primary diseases associated with ONJ 

 All patients with K10.2 (n = 477) 
   N (%)       

MRONJ (n=61)  
Osteoporosis 27 (44.2) 
Multiple myeloma 15 (24.6)
Breast cancer 7 (11.5)
Prostate cancer 6 (9.8) 
Rheumatoid arthritis 3 (4.9) 
Paget’s disease 2 (3.3)
Chronic myeloid leukaemia  1 (1.6)
  

ORN (n=177)  
Tongue SCC 44 (24.6)
Floor of mouth SCC 31 (17.3)
Tonsillar SCC 27 (15.1) 
Oropharyngeal SCC 11 (6.1) 
Alveolar SCC 8 (4.5)
Retromolar trigone SCC 6 (3.4)
Buccal SCC 6 (3.4) 
Adenocarcinoma 6 (3.4) 
Metastatic SCC 5 (2.8)
Lip SCC 4 (2.2)
Skin cancer 4 (2.2) 
Other ‡ 21 (11.7) 

‡Other diseases associated with ORN included SCC of the pyriform fossa, oral commissure, soft palate, lateral 

canthus, neck, larynx, nasopharynx and antrum, as well as synovial sarcoma of the parapharyngeal space, 

Merkel cell carcinoma, fibrous histocytoma, small cell cancer of the neck, rhabdomyosarcoma, angiosarcoma, 

and glioblastoma.  

Abbreviations: MRONJ, medication related osteonecrosis of the jaw; ORN, osteoradionecrosis; SCC, squamous 

cell carcinoma.   
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Table 3. Distribution of ONJ between genders 

 ORN (n = 177) MRONJ (n=61) χ
2
 p 

   N (%)       N (%)         

     

Gender     

Male 141 (80) 25 (41) 32.16 0.000 

Female 36 (20) 36 (59)   

 

The distribution of ORN and MRONJ varied between genders, with significantly more males diagnosed with 

ORN and more females diagnosed with MRONJ.  

Abbreviations: MRONJ, medication related osteonecrosis of the jaw; ORN, osteoradionecrosis 

 

Figure 1. Number of patients diagnosed with ONJ per year 

 

[Insert Figure 1] 

 

The number of patients diagnosed with ONJ has trended upwards since 2003. 2017 data were excluded as only 

admissions from January to March were available at the time of data extraction.  
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