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Editorial

Osteonecrosis of the Jaw and
Rheumatoid Arthritis. Is It the
Disease or the Drugs?

Bisphosphonates (BP) are a widely used class of drugs
indicated for the prevention and treatment of postmeno-
pausal and steroid-induced osteoporosis, Paget’s disease of
bone, hypercalcemia of malignancy, multiple myeloma, and
bone metastases associated with breast, prostate, lung, and
other solid tumors1,2,3,4. In late 2003, a letter to The Journal
of Oral and Maxillofacial Surgery described 36 patients
who developed avascular necrosis of the jaw after receiving
intravenous BP5. Twenty-four patients were taking
pamidronate (90 mg monthly) and 12 patients were
receiving zoledronate (4 mg monthly). Patients were
receiving BP for multiple myeloma (18), metastatic breast
cancer (17), and osteoporosis (1). All patients presented
with painful, necrotic bone in the mandible (80%), maxilla
(14%), or both (6%). In 78% of cases, the necrosis was
associated with a history of tooth extraction. The remainder
of cases appeared to arise spontaneously5. In late 2004,
Ruggiero, et al6 reported on 63 cases of BP-associated
osteonecrosis accrued over a 26-month period from 2
medical centers. Twenty-eight of the 63 patients had multiple
myeloma, 21 patients had breast cancer, 3 patients had
prostate cancer, and 1 patient each had lung cancer, uterine
leiomyosarcoma, plasmacytoma, and leukemia. All patients
within the oncologic group were receiving chemotherapy
and/or corticosteroids. Seven patients were diagnosed with
osteoporosis and had no history of treatment with
chemotherapeutic agents or corticosteroids. Fifty-four of 63
patients reported a recent extraction at the necrotic site while
the remaining 9 patients had apparent spontaneous bone
exposure. The reported length of BP therapy in this series
ranged from 6 to 48 months although the treatment time for
each individual patient was not specified. In a followup
report to their 2003 letter, Marx, et al documented an
additional 119 patients with osteonecrosis of the jaw (ONJ).
Similar to other case series, the majority of patients were
undergoing treatment for multiple myeloma (52.1%) and
metastatic breast cancer (42%)7.

Osteonecrosis of the jaws (ONJ) is a clinical term that
has been defined by a number of professional associa-
tions8,9,10. Although there are slight differences in the
various definitions, all involve a breach in mucosa leading
to exposed bone that fails to heal in 6 to 8 weeks. Further,
there should be no history of head and neck radiation in the
affected patients. Over the past several years, there have
been numerous case reports and case series as well as
several retrospective and prospective studies that suggest a
strong association between BP therapy and ONJ; however,
a definitive cause-and-effect relationship between the 2 has
yet to be clearly established. Recently, denosumab (Dmab),
a receptor activator of nuclear factor-κB ligand inhibitor
was approved for similar indications to BP, and has also
been strongly associated with ONJ11. While the occurrence
rate of ONJ in oncology patients for both BP and Dmab
ranges from 1.5% to 15%, patients treated with these agents
for benign conditions appear to have a much lower
incidence of ONJ (1/10,000–1/100,000)9,12,13. Further, the
role that glucocorticoids, chemotherapeutic agents, and
disease-modifying antirheumatic drugs (DMARD) play in
the development of ONJ has not been clearly defined but
appears to be significant. Many questions regarding the
incidence, pathophysiology, and natural history of this
condition still need to be answered.

BP are commonly used in patients with rheumatoid
arthritis (RA) for treatment and/or prevention of osteo-
porosis (idiopathic or steroid-induced). In this issue of The
Journal, Lescaille, et al report on a retrospective chart
review of patients with ONJ treated over a 5-year period in
a Parisian hospital setting14. Fifteen of 112 cases of ONJ
occurred in patients treated for nonmalignant diseases.
These cases were reviewed for comorbidities, as well as
clinical course, treatment, and outcomes. The study found
that mean time to onset of ONJ in 12 of 15 patients was 36
months, similar to the published literature. Eight patients in
this cohort were diagnosed with RA and all but one were
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receiving medications in addition to BP that affect bone
turnover (prednisone 5/8 patients, methotrexate 3/8 patients,
DMARD 2/8 patients). The clinical, radiographic, and histo-
logical aspects of ONJ did not appear to be altered by the
presence of RA. Prior to the current report by Lescaille, et
al, a number of case reports7,15 and a recent literature review
by Conte-Neto et al using the US National Library of
Medicine database Pubmed/Medline identified 28 ONJ
cases in patients receiving oral BP who were diagnosed
with RA16. In addition, O’Ryan and Lo12 recently
reported on a large retrospective cohort of patients
receiving BP for benign conditions from 2004 to 2011 from
Kaiser-Permanente, northern California, USA. In this study
30 cases of ONJ were identified, of which 4 patients had
RA. While the age, sex, and BP exposure in the
Kaiser-Permanente population was similar to that reported
by Lescaille, et al, the initiation rate of ONJ secondary to a
traumatic event was significantly lower than in the current
study (51.7% vs 86.6%). A study from southeastern
Scotland by Malden and Lopes17 on alendronate-associated
ONJ drew from a population of 900,000 patients. Drug
prescriptions, monitored by a government agency, were
used to identify 11 ONJ cases, of which 4 patients were
reported to have RA. Patient demographics from the
Scottish population were comparable to that reported by
Lescaille, et al, with initiation of ONJ lesions by trauma
somewhat lower than in the current study (64% vs 86.6%).
Previous reports, with the addition of the 8 cases described
here by Lescaille, et al, appear to indicate that RA may
represent a significant risk factor for the development of
ONJ when BP are used to treat benign conditions.
Unfortunately, this conclusion may indeed be flawed
because a review of the data from the above studies showed
that in almost every report the patients with RA were taking
steroids, DMARD, methotrexate, or a combination of these
immunosuppressive agents. In the Lescaille series only 1/8
patients with RA was not taking any immunosuppressive
agent; however, the authors do not indicate whether
historical prescription data were available in their cohort.
Data from the Kaiser-Permanente study revealed that 7/30
(23%) were taking steroids and 5/30 (17%) were taking
DMARD. The Scottish study reported that 6/11 cases (55%)
were treated with steroids. Further, the Conte-Neto review
reported that 19/28 (39%) patients were receiving steroid
therapy although 4 patients in their analysis from a study by
Manfredi, et al were reportedly not taking immunosup-
pressive agents. However, upon critical review of the
methodological section, it was noted that 3/4 RA patients
were receiving methotrexate18.

Glucocorticoids are well known to inhibit wound healing
in both soft tissue and bone. In fact, many believe that the
exposed bone that occurs in ONJ represents an inability of
oral tissues (mucosa, submucosa, and bone) to respond to
traumatic injury19. Additionally, methotrexate appears to be

toxic to the oral epithelium. Several animal models of ONJ
(Sonis, et al20; Abtahi, et al21) have shown that steroids in
addition to BP and surgical trauma are required to induce
ONJ-like lesions. In the current study by Lescaille, et al, as
well as the above-cited literature, the number of patients
with RA who were taking steroids or other immunosup-
pressive agents was high. As the authors have indicated in
their discussion, even in a large retrospective study using
significant data manipulation, it may be impossible to
determine whether RA alone or in combination with steroids
or DMARD is a significant risk factor for the development
of ONJ. Ideally, a prospective cohort of RA patients would
be required to improve the understanding of the relationship
of this disorder and its therapies to ONJ. Finally, RA is a
chronic, systemic disorder whose pathophysiology involves
both inflammatory and autoimmune mechanisms, and the
contribution of these factors to ONJ risk cannot be under-
estimated. The current study demonstrates the challenges of
discerning all of the critical clinical factors that predispose
to the development of ONJ. Additionally, there may be local
oral, genetic, or biochemical factors that influence
individual susceptibility. It appears that it may be extremely
difficult, if not impossible, to separate RA from other risk
factors for ONJ. The current study by Lescaille, et al, points
out the critical need for further research in ONJ, an
important clinical condition that significantly affects
patients both with benign and malignant disease. 
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