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Osteonecrosis of the Jaw: More Research Needed

Elizabeth Shane,1 Steve Goldring,2 Sylvia Christakos,3 Marc Drezner,4 John Eisman,5 Stuart Silverman,6 and
David Pendrys7

I was gratified to be able to answer promptly and I did.
I said I didn’t know.

—Life on the Mississippi; Mark Twain

In the past 2 years, an increasing number of reports have
appeared in the medical literature that suggest that the use
of bisphosphonates, especially intravenous bisphospho-
nates, is associated with osteonecrosis of the jaw (ONJ).
The majority of these reports are in patients with multiple
myeloma, breast cancer, or other malignancies. In connec-
tion with these malignancies, the patients were receiving or
did receive intravenous nitrogen-containing bisphospho-
nates in much higher doses than those used for osteoporosis
and Paget’s disease. However, a much smaller number of
cases of ONJ have been associated with oral bisphospho-
nates used at lower doses to treat osteoporosis and Paget’s
disease. The leadership of ASBMR recognizes that these
reports have raised great concern among patients and
health care professionals. Therefore, we responded to these
concerns with this editorial, in which we summarize the
current evidence for an association between ONJ and bis-
phosphonates in doses used for osteoporosis and Paget’s
disease.

DESCRIPTION

There is no universally accepted definition of ONJ. How-
ever, clinically it typically appears as an area of exposed
alveolar bone that can occur in the mandible or the max-
illa.(1) It may or may not be painful and may or may not be
associated with infection or local trauma.(1) This area of
exposed alveolar bone has most often developed after a
recent tooth extraction(2) or oral contusion/abrasion. How-
ever, there are also cases in which there is no history of a
preceding intraoral event. The contribution of infection to
the development of ONJ is unclear, although ONJ may
develop after dental surgery for infection. Lack of a gener-
ally agreed on case definition for ONJ has greatly ham-
pered study of its incidence and etiology.

EPIDEMIOLOGY

ONJ in association with bisphosphonate therapy was first
reported in 2003, primarily among patients with cancer,
such as multiple myeloma or breast cancer, who were re-
ceiving high doses of intravenous bisphosphonates, often
at frequent intervals.(3) In many of these patients, ONJ
seemed to occur after recent dental pathology, trauma, or
oral surgery. Many also had a medication history that in-
cluded chemotherapy and corticosteroids. As of May 2006,
the published literature includes a much smaller number of
cases in patients receiving oral bisphosphonates: ∼30 cases
in patients receiving oral bisphosphonates for osteoporosis
and 5 cases in patients receiving oral bisphosphonates for
Paget’s disease.(3–14) These represent ∼5% of the total num-
ber of the ONJ patients reported worldwide. In patients
receiving intravenous bisphosphonates for malignancy, the
median time to appearance of ONJ is ∼25 months. Unfor-
tunately, the majority of the reports in patients with osteo-
porosis and Paget’s disease provide no information on dose
and duration of bisphosphonate therapy, general health his-
tory of the patients, or potentially relevant medication his-
tory. Also noteworthy, there have been no cases of ONJ
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reported in any of the randomized clinical trials designed to
test the efficacy of oral alendronate, risedronate, and iban-
dronate or intravenous ibandronate and zoledronic acid in
the treatment of either osteoporosis or Paget’s disease
(Merck, Procter & Gamble, Roche, and Novartis, personal
communication, 2006). This amounts to >60,000 patient-
years of exposure, although most of these clinical trials
were relatively brief, of 2- or 3-year duration, and did not
include dental issues in their adverse event reporting. The
Council on Scientific Affairs of the American Dental As-
sociation, referring to pharmaceutical sources, reported
that 170 ONJ cases associated with alendronate therapy
and 20 cases with risedronate therapy have been seen. To
our knowledge, these cases have not been adjudicated, nor
was an agreed on definition used to make the diagnosis.

Recently, a case of osteonecrosis of the external auditory
canal was reported subsequent to removal of an exostosis in
a patient with multiple myeloma who had received intrave-
nous pamidronate and zoledronic acid therapy.(15) If veri-
fied, this case of osteonecrosis would be the first to be re-
ported outside of the oral cavity.

ASBMR TASK FORCE ON ONJ

Given all these uncertainties, ASBMR believes that there
would be great value in convening a forum that would bring
together physicians, oral surgeons, dentists, and scientists
with expertise in key areas to address this emerging and
urgent clinical problem. Therefore, to further basic and
clinical research in this area, ASBMR is convening a mul-
tidisciplinary, international task force. Scientific leadership
will be invited to participate from organizations with a key,
but unbiased, interest in this question and its impact on the
public health, such as the NIH (including the National In-
stitute of Dental and Craniofacial Research, National Insti-
tute for Arthritis, Musculoskeletal and Skin Diseases, Na-
tional Cancer Institute), ASBMR (and other interested
societies), and the dental and oncology communities to
work in close cooperation with academic scientists and
other professional organizations. We believe that such a
task force will facilitate an exchange of information that is
critical to the development of the best research efforts to
address this issue and guide the research agenda.

The charges to the task force will be as follows:

To make a recommendation for a provisional case defini-
tion, so that subsequent studies report on the same con-
dition.

To review carefully the current available information, with
the goal of assessing what is actually known about ONJ.

To identify what is not known and to identify the key ques-
tions that the scientific community should address, both
in the short and long term.

To recommend the development of noninvasive diagnostic
and imaging techniques with which to better characterize
and diagnose the disorder.

To offer a research agenda that will elucidate incidence,
pathophysiology, and etiology of ONJ.

To suggest recommendations for clinical management
when the diagnosis of ONJ has been made.

CLINICAL RECOMMENDATIONS

Existing data suggest that the risk of developing ONJ is
very low in patients taking oral bisphosphonates for osteo-
porosis and even lower among patients taking oral bisphos-
phonates for Paget’s disease. Intravenous bisphosphonate
therapy for the management of these diseases has only re-
cently been introduced. To date, there have been no find-
ings to suggest a difference in the risk for ONJ associated
with this route of administration and at the doses approved
for osteoporosis compared with oral bisphosphonate
therapy for the management of osteoporosis. Thus, there is
no information available. This low risk must be balanced
against the established benefits of bisphosphonate treat-
ment for osteoporosis and Paget’s disease.

At present, there are insufficient data available to con-
struct evidence-based guidelines for the prevention and
therapy of ONJ in patients taking oral bisphosphonates for
treatment of osteoporosis or Paget’s disease. Although the
risk of ONJ is very low, we believe it reasonable for health
care professionals and patients to consider some suggested
recommendations for the interim management of such pa-
tients, until the recommendations of the ASBMR Task
Force on Osteonecrosis of the Jaw become available. We
recognize that the implementation of these recommenda-
tions will depend on the local availability of resources for
dental care. We also recognize that country-specific na-
tional recommendations may exist or be developed for pa-
tients receiving oral bisphosphonates. When such recom-
mendations exist, health care professionals should adhere
to their national recommendations.(16)

1. If possible, patients about to begin oral bisphosphonate
therapy for osteoporosis or Paget’s disease should have a
dental examination before or soon after initiating
therapy. If oral surgery or other invasive dental proce-
dures are necessary, it may be advisable to complete
them before or soon after beginning bisphosphonates, as
long as the patient’s skeletal condition permits a delay in
initiation of therapy.

2. Patients taking oral bisphosphonates for the treatment
of osteoporosis and Paget’s disease should be informed
about the low risk of developing ONJ associated with
oral surgery and other invasive dental procedures.

3. Patients taking oral bisphosphonates for treatment of
osteoporosis and Paget’s disease should have the same
dental care (such as good dental hygiene and cleaning,
routine fillings and root canal procedures) recom-
mended for the general population. There is no need to
stop bisphosphonate therapy or to take special precau-
tions.

4. Patients receiving oral bisphosphonates for treatment of
osteoporosis and Paget’s disease should inform their
dentist that they are taking these medications and, if
possible, their physician if they require oral surgery or
invasive dental procedures, such as extractions or dental
implants.

5. Dental surgery should be limited to that required for
good dental health and undertaken only when more con-
servative nonsurgical therapies are either not appropri-
ate or ineffective.
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6. Patients with a suspected ONJ lesion should be referred
to a dentist or an oral surgeon for evaluation and treat-
ment.

7. Some health care professionals recommend stopping bis-
phosphonates for several weeks before and after dento-
alveolar surgery. Given the very long half-life of bisphos-
phonates in bone, it is unlikely that this practice would
have an adverse impact on the therapy of osteoporosis or
Paget’s disease. However, it is also unclear whether stop-
ping bisphosphonate use for several weeks before and
after dentoalveolar surgery would have any effect to re-
duce the low risk of developing ONJ.

The Council on Scientific Affairs of the American Dental
Association (ADA) has advanced more detailed recom-
mendations on dental care for patients who require treat-
ment with bisphosphonates for osteoporosis or Paget’s dis-
ease.(17) These recommendations are available on the
ADA web site (http://www.ada.org/prof/resources/topics/
topics_osteonecrosis_recommendations.pdf).

SUMMARY

Further research is needed to better understand the in-
cidence and pathophysiology of ONJ, to rigorously study
the association with intravenous and oral bisphosphonates
and to identify specific patient risk factor sets when these
drugs are used in the doses recommended for treatment of
osteoporosis and Paget’s disease. The goal of the ASBMR
Task Force for Osteonecrosis of the Jaw is to facilitate the
work of scientists, physicians, dentists, and oral surgeons
and to help establish the best recommendations for patients
with osteoporosis and Paget’s disease, for whom bisphos-
phonates are an important therapeutic option.

ENDORSEMENTS

This editorial has received the endorsements of the fol-
lowing organizations: The American Association of Clinical
Endocrinologists, The American College of Rheumatology,
Bone, The Canadian Society of Endocrinology and Me-
tabolism, Endocrine Society, The European Calcified Tis-
sue Society, The International Bone and Mineral Society,
The International Society of Clinical Densitometry, The
National Osteoporosis Foundation, Osteoporosis Canada,
Osteoporosis International, and The Paget Foundation.

REFERENCES
1. Woo SW, Hellstein JW, Kalmar J 2006 Bisphosphonates and

osteonecrosis of the jaws: A position paper by the American
Academy of Oral and Maxillofacial Pathology. Ann Intern
Med 144:753–761.

2. Oltolina A, Achilli A, Lodi G, Demarosi F, Sardella 2005 Os-
teonecrosis of the jaws in patients treated with bisphospho-
nates. Review of the literature and the Milan experience. Mi-
nerva Stomatol 54:441–448.

3. Marx RE 2003 Pamidronate (Aredia) and zolendronate (Zo-
meta) induced avascular necrosis of the jaws: A growing epi-
demic. J Oral Maxillofac Surg 61:1115–1117.

4. Carter G, Goss AN, Doecke C 2005 Bisphosphonates and
avascular necrosis of the jaw: A possible association. Med J
Aust 182:413–415.

5. Chang J 2004 Food and Drug Administration Postmarketing
Review. Available online at http://www.fda.gov/OHRMS/
DOCKETS/ac/05/briefing/2005-4095B20304-FDA-TAB3.pdf.

6. Farrugia MC, Summerlin DJ, Krowiak E, Huntley T, Freeman
S, Borrowdale R, Tomich C 2006 Osteonecrosis of the man-
dible or maxilla associated with the use of new generation
bisphosphonates. Laryngoscope 116:115–120.

7. Hoefert S, Eufinger H 2005 Osteonecrosis of the jaws as a
possible adverse effect of the use of bisphosphonates. Mund
Kiefer Gesichtschir 9:233–238.

8. Hoefert S, Eufinger H 2005 Necrosis of the jaws under bisphos-
phonate therapy. Orthopade 35:204–210.

9. Marx RE, Sawatari Y, Fortin M, Broumand V 2005 Bisphos-
phonate-induced exposed bone (osteonecrosis/osteopetrosis)
of the jaws: Risk factors, recognition, prevention and treat-
ment. J Oral Maxillofac Surg 63:1567–1575.

10. Migliorati CA, Schubert MM, Peterson DE, Seneda LM 2005
Bisphosphonate associated osteonecrosis of the mandibulary
and maxillary bone—an emerging oral complication of sup-
portive cancer therapy. Cancer 104:83–93.

11. Najm SA, Lysitsa S, Carrel JP, Lesclous P, Lombardi T, Sam-
son J 2005 Osteonecrose des maxillaries chez des patients traits
par bisphosphonates. J Presse Med 34:1073–1077.

12. Purcell PM, Boyd IW 2005 Bisphosphonates and osteonecrosis
of the jaw. Med J Aust 182:417–418.

13. Ruggiero SI, Mehrotra B, Rosenberg TJ, Engroff SL 2004 Os-
teonecrosis of the jaws associated with use of bisphosphonates:
A review of 63 cases. J Oral Maxillofac Surg 62:527–534.

14. Starck WJ, Epker BN 1995 Failure of osseointegrated dental
implants after diphosphonate therapy for osteoporosis: A case
report. Int J Oral Maxillofac Implants 10:74–78.

15. Polizzotto MN, Cousins V, Schwarer AP 2006 Bisphosphonate-
associated osteonecrosis of the auditory canal. Br J Haematol
132:114.

16. Medicines and Healthcare Products Regulatory Agency
(MHRA) 2006 Committee on Safety of Medicines. Curr Probl
Pharmacovigilance 31:4–5.

17. Council on Scientific Affairs of the American Dental Associa-
tion Expert panel recommendations: Dental management of
patients on oral bisphosphonate therapy. Available online at
http://www.ada.org/prof/resources/topics/topics_osteonecrosis_
recommendations.pdf. Accessed June 19, 2006.

EDITORIAL 1505


