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National Survey on Bisphosphonate-Related Osteonecrosis of the Jaws in Japan 

Takahiko Shibahara, Takamichi Morikawa, Kaori Yago,  

Hiromitsu Kishimoto, Yutaka Imai, Kenichi Kurita 

Purpose 

From 2011 to 2013, a nationwide retrospective cohort study was conducted by the 

Japanese Society of Oral and Maxillofacial Surgeons and the Japanese Society of 

Dentistry for Medically Compromised Patients to assess the development of 

bisphosphonate (BP)-related osteonecrosis of the jaws (BRONJ) and to elucidate the 

outcomes and factors associated with remission. 

 

Materials and Methods 

A written questionnaire, including clinical characteristics, management, and outcomes 

of patients with BRONJ, was sent to 501 institutions. 

 

Results 

This large-scale study included 4,797 cases with a female preponderance. BRONJ 

occurred twice as often in the mandible as in the maxilla. Most patients had BRONJ 

stage 2 (61.4%), followed by stage 1 (20.7%) and stage 3 (16.8%); stage 0 was excluded. 
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The most common primary disease was malignant neoplasm (46.5%), followed by 

osteoporosis (including prevention; 45.3%). The proportion of patients on oral BPs 

increased, with the incidence approaching that of patients receiving parenteral BP. 

Surgical therapy rates of patients with BRONJ stages 1, 2, and 3 were 14.0, 37.6, and 

53.5%, respectively. Outcome assessment for 936 patients with BRONJ stage 2 who 

underwent surgical therapy indicated remission in 46.3% of cases, improvement in 

30.6%, disease progression in 5.4%, and no change in 6.1%. Good prognosis (remission 

or improvement) was seen in 76.9% of cases and poor prognosis (disease progression or 

no change) was seen in 11.5%. Analysis showed that risk factors for onset of BRONJ (P 

= .031), surgical procedure (P < .024), condition of the wound (P = .017), and 

discontinuation of BP (P < .001) were factors affecting prognosis. 

 

Conclusion 

The number of patients with BRONJ has increased in Japan. Attention to oral BP and 

proper treatment is required to minimize the number of cases. Surgical therapy seems to 

be effective for BRONJ stage 2.
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Introduction 

 Bisphosphonates (BPs) are used to treat many diseases, including osteoporosis 

(including prevention and secondary osteoporosis with corticosteroid), malignant 

neoplasm, and multiple myeloma. Patients treated with BPs who undergo invasive 

dental treatment run the risk of developing BP-related osteonecrosis of the jaw 

(BRONJ), as first reported by Marx1 and Migliorati2 in 2003. BPs are specifically taken 

up by osteoclasts and induce apoptosis, thus inhibiting bone resorption, and thus are 

widely used in the treatment of multiple myeloma or metastatic bone cancers, such as 

breast cancer and prostate cancer, and in the treatment of osteoporosis. However, recent 

studies have found that the complications of BP therapy include development of 

BRONJ, resulting in pain and difficulty eating, greatly diminishing the patient's quality 

of life (QOL).3 

The American Association of Oral and Maxillofacial Surgeons (AAOMS) issued a 

position paper on the diagnosis and treatment of BRONJ in 2014.4 BRONJ is currently 

classified into 4 stages depending on its severity, discharge of pus, and pain. However, 

no standard method of treatment has been established for this disorder. Further, because 

insufficient data on BRONJ are available and the lack of reliable evidence on this 

condition, the treatment of BRONJ remains mainly symptomatic, involving cleaning of 
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the wound and antibiotic administration, with or without discontinuation of BP 

treatment after consultation with the prescribing physician. The use of new treatment 

methods for advanced BRONJ to replace conventional symptomatic treatment has 

recently been reported, including proactive surgery (such as removal of necrotic bone), 

hyperbaric oxygen therapy, and treatment with the recombinant parathyroid hormone, 

teriparatide.5 Further studies are required to gather as much data as possible on these 

treatments to enable the provision of accurate information and provide appropriate 

treatment. There are currently 13 million patients with osteoporosis in Japan, 

approximately 20% of whom are believed to be on BP therapy.6 Thus, providing these 

patients with safe dental treatment is an extremely urgent task. 

Therefore, this study investigated the current state of BRONJ by a questionnaire survey 

of medical institutions throughout Japan,7 and the authors report on their results with a 

short discussion. 

 

Materials and methods 

 The authors undertook a retrospective survey of 501 institutions (designated 

training institutions or associate training institutions by the Japanese Society of Oral and 

Maxillofacial Surgeons or designated institutions of the Japanese Society of Dentistry 

javascript:void(0);
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for Medically Compromised Patients) over a 3-year period from January 2011 through 

December 2013. The survey covered items related to 1) BRONJ (patient age and gender, 

site of onset, BRONJ stage, primary disease, route of BP administration, type of BP, 

treatment of BRONJ, effectiveness of surgery) and 2) surgical therapy for stage 2 

BRONJ (age and gender, site of onset, panoramic radiography and computed 

tomography [CT], primary disease, route of BP administration, BRONJ trigger, risk 

factors, treatment contents, surgical procedure, condition of wound, discontinuation of 

BP). A good prognosis was defined as remission or improvement and a poor prognosis 

was defined as disease progression or no change. 

The definition of BRONJ, as established by the AAOMS,4 requires the presence of all 

the following characteristics: 1) current or previous treatment with BP; 2) no history of 

radiation therapy to the jaws or obvious metastatic disease to the jaws; and 3) exposed 

bone or bone that can be probed though an intra- or extraoral fistula in the maxillofacial 

region that has persisted longer than 8 weeks after identification by medical staff. This 

study followed the AAOMS definition. 

The exclusion criteria in this survey were 1) stage 0 BRONJ; 2) current or previous 

treatment with antireceptor activator of nuclear factor-κB ligand (RANKL) antibody 

(denosumab) and angiogenesis inhibitors only; and 3) lack of data on BP type. 

javascript:void(0);
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Statistical analysis was performed using SPSS 24.0 (IBM Corp, Armonk, NY). The 

association of each variable with BRONJ was analyzed by the nonparametric 

Mann-Whitney U test for ordinal variables and the Fisher exact test or χ2 test for 

categorical variables. Multivariate analysis was performed using logistic regression 

analysis. P values less than .05 were judged to indicate a significant difference. Forward 

stepwise algorithms were used, with the rejection of variables that did not show a 

relevant fit to the model. Odds ratios (ORs) also were calculated. The present results 

were compared with those of previous surveys by the concerned societies that dealt with 

BRONJ-related issues, including the incidence and causes of BRONJ and the types of 

BP used.8, 9 This retrospective study was approved by the institutional review board of 

the authors' institution (approval number 693, in Japanese). 

 

Results 

1) BRONJ demographics 

 The survey was conducted 3 times (2007,8 2011,9 and 2017 [present survey]7) 

in Japan. The results of the surveys are presented in Table 1. The 2017 survey recorded 

4,797 cases. Response rates in the 2007, 2011, and 2017 surveys were 64.0, 75.8, and 

70.3%, respectively (including those with incomplete data). The present survey 

javascript:void(0);
javascript:void(0);
javascript:void(0);
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recorded 4,797 cases, representing an approximately 20-fold increase in the number of 

cases compared with the 2011 survey and the largest number of patients with BRONJ in 

Japan recorded to date (28 cases in 2007, 263 cases in 2011). The numbers of patients 

with BRONJ per year in the 2007, 2011, and 2017 surveys were 28, 87.7, and 1,599, 

respectively (Fig 1). 

 Mean age at BRONJ onset was 68.1 years in the 2007 and 2011 surveys and 

74.6 years in the 2017 survey, indicating an increase in the mean age at diagnosis in the 

2017 survey. A female preponderance was found in all surveys, although the proportion 

had decreased slightly in the present survey (percentages of women in the 2007, 2011, 

and 2017 surveys were 89.3, 88.3, and 70.7%, respectively). The most frequent site of 

BRONJ onset was the mandible. In the 2017 survey, BRONJ occurred at a much higher 

rate in the mandible than in the maxilla. These rates were similar to those previously 

reported. Most patients in the 2017 survey had BRONJ stage 2 (61.4%), followed by 

stage 1 (20.7%) and stage 3 (16.8%) at the time of diagnosis. 

The most common primary disease associated with BP administration was 

malignant neoplasm (46.5%), including of the breast, prostate, and lung (Fig 2), 

followed by osteoporosis (including treatment for its prevention; 45.3%) and multiple 

myeloma (5.7%). Percentages of osteoporosis cases in the 2007, 2011, and 2017 surveys 

https://els-jbs-prod-cdn.literatumonline.com/cms/attachment/f08ab3a7-5aa8-425e-b7b9-2f1ac854fbf8/gr1.jpg
https://els-jbs-prod-cdn.literatumonline.com/cms/attachment/40858aa7-7156-48cd-99f5-71dc2e2ba70a/gr2.jpg
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were 32.1, 38.0, and 45.3%, respectively, indicating an annual increase in the 

percentage of osteoporosis cases on BRONJ therapy. 

Percentages of patients who received BP orally in the 2007, 2011, and 2017 

surveys were 32.2, 39.5, and 49.2%, respectively. Proportions of patients receiving 

parenteral BP and tablets were equivalent in the 2017 survey. The most commonly used 

BP was zoledronate (48.2%), followed by alendronate (33.9%) and risedronate (11.9%). 

Most patients used third-generation BPs, with second-generation BPs being the next 

commonly used drug. 

Surgical therapy rates in patients with BRONJ stages 1, 2, and 3 were 14.0, 

37.6, and 53.5%, respectively. Surgical therapy was effective in 61.4% of the 

institutions. 

 

2) Surgical Therapy for Stage 2 BRONJ 

 This survey recorded 936 cases of surgical therapy for BRONJ stage 2. Mean 

age at onset was 73.4 years; 74.0% of patients were women. The most frequent site of 

onset was the mandible. Panoramic radiographs and CT images, respectively, depicted 

the presence of sequestrum in 30.9 and 46.3% of cases, clear margins in 14.6 and 13.0% 

of cases, and unclear lesion margins in 54.5 and 40.7% of cases. The primary disease in 
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more than half the stage 2 BRONJ cases that underwent surgery was osteoporosis 

(56.3%), followed by malignant neoplasm (35.7%). BP was administered orally in most 

cases (59.5%). The mean administration period of BP was 42.6 months, and the 

commonest trigger for onset of BRONJ was tooth extraction (48.1%), followed by 

apical periodontitis (13.5%). The incidence of risk factors, such as anticancer drug 

therapy and corticosteroid therapy, was 67.1%. 

 For treatment types, conservative treatment was first attempted, with surgical 

therapy being provided when there was no improvement. Conservative treatment 

involved the use of oral antibiotics (86%), with macrolides being most commonly used, 

followed by cephem and penicillin (mean administration period, ∼2 months).  

For surgical procedure, removal of necrotic bone alone was the most common 

procedure (51.7%), followed by surgical reduction of the surrounding bone (39.5%). 

Marginal resection was performed in 4.1% of cases, segmental resection was performed 

in 2.5%, and reconstruction was performed in only 2.0%. For postoperative condition of 

the wound, complete wound primary closure was achieved in 62.1% of cases. After 

developing BRONJ, 83.3% of patients discontinued BP therapy (Fig 3). After 

completing BRONJ treatment, most patients (61.1%) did not resume BP therapy, with 

14.1% switching to an alternative medication and only 19.8% resuming BP use (Fig 4). 

https://els-jbs-prod-cdn.literatumonline.com/cms/attachment/20602321-9526-4478-84d9-7df520f5b749/gr3.jpg
https://els-jbs-prod-cdn.literatumonline.com/cms/attachment/b5fc0dd0-6cb2-4526-b5a0-291d6fb97fb7/gr4.jpg
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After confirming epithelialization and bone healing, resumption of BP was considered. 

As to be expected, the decision regarding discontinuation or switching of drugs was not 

taken by the dentist alone but was made in close collaboration with the doctors who 

prescribed the BP, even when resuming pharmacotherapy. 

 The outcomes of surgical therapy were remission in 46.3% of cases, 

improvement in 30.6%, disease progression in 5.4%, no change in 6.1%, death from 

primary disease in 3.2%, and death from other causes in 0.9%. 

 

Analysis of the Outcomes of surgical Therapy for Stage 2 BRONJ 

 Table 2 presents the analysis of surgical therapy for BRONJ in relation to 

outcome. Good prognosis was seen in 76.9% of cases and poor prognosis was seen in 

11.5%. Cases in which death occurred from current disease, another disease, or 

unknown causes were excluded from the analysis. Imaging findings were one of the 

factors found to make a major contribution in determining prognosis. A significantly 

larger number (P = .018 and .009) of cases with good prognosis were seen among 

patients who exhibited bone sequestration on panoramic radiographs and CT images, 

respectively. Patients with a poor prognosis had a significantly higher rate of 

malignancy as the primary disease (P < .001), received BP parenterally rather than 

https://www.joms.org/article/S0278-2391(18)30312-4/fulltext#tbl2
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orally (P < .001), had a higher rate of risk factors for BRONJ (P < .001), and underwent 

removal of necrotic bone alone as the surgical procedure (P < .009). Of patients with 

complete wound closure, good and poor prognoses were seen in 64.9 and 42.6% of 

patients, respectively (P < .001). Rates of discontinuation of BP in patients with good 

and poor prognosis were 89.3 and 71.3%, respectively (P < .001). Other relevant factors 

related to prognosis were age, gender, onset site, and primary disease. 

 Multivariate analysis showed that risk factors for onset of BRONJ (P = .031; 

OR = 1.500), surgical procedure (P < .024; OR = 0.642), postoperative condition of the 

wound (P = .017; OR = 0.631), and discontinuation of BP (P < .001; OR = 0.546) were 

factors contributing to prognosis (Table 2). 

 

Discussion 

 The 2014 position paper of the AAOMS suggested a change of name from 

BRONJ to “medication-related ONJ (MRONJ).”4 In the United States, cases have been 

reported of ONJ induced not only by BPs but also by molecularly targeted drugs, 

including denosumab, and angiogenesis inhibitors, such as bevacizumab, sunitinib, and 

sorafenib. As yet, few case reports on the latter have been described from Japan and the 

use of MRONJ faces some resistance. A joint medical and dental allied task force 

https://www.joms.org/article/S0278-2391(18)30312-4/fulltext#tbl2
javascript:void(0);
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committee was established in Japan in 2010 to investigate ONJ and has produced its 

own position paper.10 Further, this study content is reflected in the 2016 position paper 

on the pathology and management of antiresorptive agent-related ONJ by the task force 

committee published in 2017.11 Unfortunately, the level of evidence of the position 

papers published to date has been low for official views, and rather than leading to the 

establishment of a consistent treatment strategy, these papers are contributing to 

confusion in clinical settings. 

 The present national survey showed a rapid increase in the number of cases of 

BRONJ in recent years in Japan. The reasons for the increase in BRONJ are presumed 

to be due to 1) an increase in cases of osteoporosis; 2) lack of cooperation between 

doctors and dentists12; and 3) poor diffusion of knowledge about BRONJ, such as risk 

factors and prevention, by position papers. In particular, the number of cases of 

osteoporosis are rapidly increasing, which could be attributed to the unprecedented 

aging of Japanese society, which has the highest aging rate in the world.13 Further, 

because fractures and falls account for 12.1% of cases that need nursing care,14 the 

treatment of osteoporosis is receiving much attention. There are approximately 13 

million patients with osteoporosis in Japan.6 Given the super-aging of the population, 

this number can be expected to increase further with the consumption of 

javascript:void(0);
javascript:void(0);
javascript:void(0);
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pharmacotherapies. The increase in long-term use of BP in such patients is a matter of 

concern because it is anticipated to lead to an increase in the number of patients with 

BRONJ. Dealing with this will require interdisciplinary collaboration among 

prescribing doctors, pharmacists, pharmaceutical companies, and dentists, all of whom 

must consider the potential advantages and detrimental effects of BRONJ treatment on 

patients. 

 Except for minimal differences in the age and gender preponderance of BRONJ, 

BRONJ stage distribution in the present study was broadly similar to those found in 

previous surveys8, 9 and in global reports.15 However, patients with stage 0 were 

excluded from this survey because the diagnostic techniques for BRONJ vary among 

institutions and clear diagnostic criteria are still not established. Therefore, this study 

included only patients with stage 1 to 3 BRONJ. 

 For BP administration route, the previously reported ratio of parenteral to oral 

administration was 8.1:1.15 In the present study, the results confounded expectations by 

showing that the incidence of BRONJ was high in those taking oral BPs, at a rate almost 

equivalent to that in patients receiving parenteral BPs. In general, second- and 

third-generation BPs contain nitrogen and exert a resorption-inhibiting action that is 

more than 100 times more effective than that of first-generation BPs.16 In prevention 

javascript:void(0);
javascript:void(0);
javascript:void(0);
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and treatment guidelines for the treatment of osteoporosis, alendronate, risedronate, 

conjugated estrogen, and denosumab have been named as drugs that increase bone 

mineral density and prevent fractures.6 In guidelines on the management and treatment 

of glucocorticoid-induced osteoporosis, alendronate and risedronate have been 

recommended as the first therapeutic choice.17 In a survey from northern California, the 

prevalence of BRONJ in patients receiving long-term oral BP therapy was reported as 

0.1% (10 cases per 10,000), which increased to 0.21% (21 cases per 10,000) in patients 

with more than 4 years of oral BP exposure.18 It has been reported that the risk of ONJ 

in patients with osteoporosis exposed to BPs is approximately 100 times lower 

compared with that in patients with cancer receiving BP treatment.4 However, the 

incidence of BRONJ in patients with malignancy versus osteoporosis could not be 

compared. This should be evaluated in future studies. 

 Surgical therapy, which was required in 37.6% of patients with stage 2 BRONJ, 

reportedly carries a good prognosis.7 Biofilms of BRONJ can form on exposed bone 

surfaces, and because systemic antibiotic therapy is ineffective in refractory cases, 

consideration should be given to decreasing the amount of necrotic bone in which 

bacteria have become established.16 The method of bone treatment during surgery 

should be determined based on the necrotic bone and signs of osteosclerosis, with the 

javascript:void(0);
javascript:void(0);
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aim of creating an environment conducive to bone remodeling. In the present study, 

removal of necrotic bone alone seemed to carry a poor prognosis, probably because 

identification of the extent of ONJ is difficult. Hence, removal of only obviously 

necrotic bone might result in incomplete removal of the necrotic tissue. This should be a 

topic of future studies. For wound condition, complete primary wound closure was 

associated with a favorable prognosis in this study. This could be because a closed 

wound prevents bacterial flora from flourishing at the wound site, keeping their 

numbers at below 10% compared with a normal wound area.5 

 BPs exhibit long-term accumulation in bone and are taken up by phagocytosis 

into osteoclasts, where they induce apoptosis. Under normal circumstances, because 

osteoclasts undergo apoptosis after approximately 2 weeks, the concentration of BP in 

blood should be extremely low within 2 months after discontinuation of BP.16 However, 

the half-life of BP in bone is longer, and taking bone remodeling into account, 

discontinuation of BPs for at least 2 to 3 months is recommended. Some studies have 

found that discontinuation for 6 to 12 months promotes bone sequestration.15 The 

present survey also showed discontinuation of BP as a factor contributing to a favorable 

prognosis for BRONJ. Further, an increase in the number of MRONJ cases with 

denosumab has been reported in the US Food and Drug Administration's Adverse 

javascript:void(0);
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Events Reporting System, especially in recent years.19 In Japan, new medicines, such as 

the once-yearly parenteral administration of zoledronate (Reclast, Novartis, Basel 

Switzerland), were approved in 2016.20 Hence, further attention and future surveys for 

MRONJ with zoledronate will be needed. 

 The present study has several limitations. Based on the survey-type nature of 

this study, this study did not include personal information and therefore could include 

duplicate cases. Further, the authors could not distinguish osteoporosis from malignant 

neoplasm. Other than BP, treatments such as denosumab, an angiogenesis inhibitor, 

were not included. However, because this survey was limited to those who underwent 

treatment at their own department, it could be thought of as a few cases. Also, patients 

tended to stay with the same department throughout the course of care. 

Ensuring appropriate cancer therapy, prevention of osteoporosis, and the provision of 

adequate dental treatment is extremely important in patients on BP therapy; patients 

should not suffer the consequences of lack of collaboration between physicians and 

dentists. For this, it is highly desirable for dentists to have a correct understanding of the 

risk of development of BRONJ and MRONJ and the benefits of fracture prevention and 

the mechanisms of action of antiresorptive drugs and the conditions for which they are 

indicated, so that they can proceed with appropriate dental treatment for individual 

javascript:void(0);
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patients without worrying that these patients might develop BRONJ or MRONJ (Fig 5). 

Close collaboration between physicians and dentists is the most important factor in 

preventing the development of BRONJ and MRONJ. 

 

Conclusion 

 This large-scale study included 4,797 cases and represents the largest number 

of patients surveyed in Japan to date. The proportion of patients with BRONJ on oral 

BPs has increased, with the incidence approaching that of patients receiving parenteral 

BP. BRONJ is a serious side effect of BP treatment, which seriously impairs the 

patient's QOL. However, because there is currently no other established treatment 

strategy for BRONJ, it is necessary to discuss the most appropriate method of the 

treatment of BRONJ. 
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Figure legends 

Fig. 1. Survey of BRONJ cases 

 The number of institutions include in the BRONJ surveys in 2007, 2011 and 

2017 is 239, 248 and 501, respectively. The current 2017 survey record 4,797 cases. 

The annual number of BRONJ patients in the 2007, 2011 and 2017 surveys are 28, 87.7 

and 1,599 patients/year, respectively. 

 

Fig. 2. Primary indications for BP therapy 

 The most common primary diseases that are indications for BP therapy are 

malignant neoplasms (46.5%), followed by osteoporosis (including prevention, 45.3%), 

and multiple myeloma (5.7%).  

 

Fig. 3. Discontinuation and resumption of BP therapy 

After developing BRONJ, 83.3% of patients are advised to discontinue BP therapy.  

 

Fig. 4. Resumption of BP therapy after completing BRONJ treatment 

After completing BRONJ treatment, most patients (61.1%) stay discontinued BP 

therapy, with 14.1% switching to an alternative medication and only 19.8% resuming 
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BP use. 

 

Fig. 5. Invasive dental treatment during the administration of BP 

 Oral management and mouth care are extremely important in patients on BP 

therapy. Oral management depends on the duration for which BPs have been used and 

the risk factors for development of BRONJ. In the position papers of the AAOMS and 

JOMS, patients with a history of oral BP therapy for 4 years or more, or with risk 

factors for BRONJ, such as high dose BP and corticosteroid use, diabetes etc., should 

consult with their prescribing physician about discontinuation of BP therapy. 
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