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Bisphosphonates and jaw osteonecrosis:

The UAMS experience

Brett M. Clarke, MD, Jennings Boyette, BA, Emre Vural, MD,
James Y. Suen, MD, Elias J. Anaissie, MD, and Brendan C. Stack, Jr, MD,

Little Rock, AR
BACKGROUND: Over the past year at least 10 case series and
several case reports on osteonecrosis of the jaw (ONJ) have been
published with most found in the oral surgery literature. This
clinical entity is largely unknown to head and neck surgeons.
METHODS: Retrospective chart review.
RESULTS: A total of 479 charts were reviewed, identifying 25
individuals meeting inclusion criteria. Mean age was 63.4 (stan-
dard deviation, 9.9) years; 40% were female. Multiple myeloma
was the most common comorbidity. Twenty-five patients were
treated with bisphosphonates for 4.4 years (range, 1 to 8 years);
most commonly pamidronate before ONJ diagnosis. Forty-two
percent (10) took steroids within the month before diagnosis.
Fifty-two percent (11) underwent dental work before developing
ONJ.
CONCLUSION: These data reflect the importance of awareness
of the possibility of ONJ with bisphosphonate therapy.
© 2007 American Academy of Otolaryngology–Head and Neck
Surgery Foundation. All rights reserved.

Over the past few years, at least 368 cases of bisphos-
phonate-related osteonecrosis of the mandible and

maxilla have been reported.1 Bisphosphonates function as
bone resorption inhibitors and have been used to treat pa-
tients with hypercalcemia and bone loss as in the case of
osteoporosis and multiple myeloma and other cancers.2

Bisphosphonates are also known to have antitumor and
antiangiogenic properties.3 In some patients with long-term
bisphosphonate use, osteonecrosis of the jaws (ONJ) oc-
curs; oral surgery patients on bisphosphonates are at partic-
ularly high risk.2,4 The mechanism of action for this process
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is unclear. In the past several months, the otolaryngology–
head and neck surgery clinics at UAMS have seen several
such patients. UAMS is in an unusual position to evaluate
the occurrence and treatment of this process because it is
one of the busiest multiple myeloma treatment centers in the
country. Bisphosphonate use in the patient population is
highly prevalent. The focus of this study is to retrospec-
tively evaluate and discuss our experience with this rela-
tively newly recognized disease process.

METHODS

According to UAMS institutional review policy, IRB ex-
emption was obtained. We then performed a retrospective
chart review of all of the individuals who had been referred
the Department of Otolaryngology–Head and Neck Surgery
at the University of Arkansas for Medical Sciences for
jaw-related disease since 1998. In addition, we reviewed a
large database of individuals who had received intravenous
(IV) bisphosphonate therapy since 2000 as well as list of
patients tracked by the UAMS Myeloma Institute for Re-
search and Therapy.

ONJ was defined as spontaneously exposed bone or non-
healing, enlarging dental extraction wounds that may or may
not involve infection, fistulization, and/or fracture. This defi-
nition is consistent with that found in the literature.1 All pa-
tients who received bisphosphonate therapy (at least one dose)
within 1 year before they developed ONJ were included. Pa-
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tients were excluded if they had had radiation to the jaw(s)
before ONJ developed. Steroid use was defined as having
taken steroids within 1 month of ONJ diagnosis. Related dental
work was defined as dental work plausibly associated with
ONJ diagnosis (weeks to months). Medical treatment was
defined as any nonsurgical treatment (primarily IV and oral
antibiotics). Treatment success was defined as a documented res-
olution of complaints such as drainage, pain, or exposed bone.

RESULTS

A total of 479 charts were reviewed from between 1998 and
2005 (Fig 1); 102 patients were referred to the Department
of Otolaryngology for jaw-related complaints or diseases in
this time period. In addition, charts from the pharmacy
database were reviewed of 365 patients who received
bisphosphonates. Also, 12 charts were provided from a list
of patients tracked by the UAMS Myeloma Institute for
Research and Therapy. Twenty-five patients were found to
have been diagnosed with osteonecrosis of the mandible or
maxilla without having had radiation (Table 1). Three ad-
ditional patients (not included) had chronic facial pain of
unknown cause while taking bisphosphonates. All 25 pa-
tients received bisphosphonates within 1 year of the diag-
nosis of ONJ. Eighty percent (20) patients were multiple
myeloma patients. A frequent protocol for maintaining re-
mission of myeloma at our institution involves the use of
thalidomide and/or dexamethasone. Most myeloma patients
were maintained on thalidomide. Mean age was 63.4 (stan-
dard deviation [SD], 9.9) years; 40% were female. All 25
patients were treated with bisphosphonates for an average
4.4 years (range, 1 to 8 yrs; SD, 2.6). Pamidronate (Aredia,
Novartis International AG, Basel, Switzerland) use ex-
ceeded other bisphosphonates (40%), however, both pam-
idronate and zoledronate (Zometa, Novartis) were used over
the years in eight (32%) of patients. Ten (42%) patients took
steroids within the month before ONJ diagnosis. Eleven
(52%) patients underwent dental work before developing
ONJ. Only four patients (24%) smoked tobacco at the time
of ONJ diagnosis.

A spectrum of treatment was provided that ranged from
limited medical therapy to surgical segmental mandibulec-
tomy with fibular free flap or plate reconstruction. Treat-

Figure 1 Description of patients reviewed for this study.
ment was offered to all but one patient. One patient with
terminal breast cancer had no further records after diagnosis
and therefore was thought to have received no treatment.
Twelve (50%) patients received medical treatment that in all
cases consisted of antibiotics and in three cases hyperbaric
oxygen. Surgical treatment in addition to medical therapy
was provided in 10 (45%) cases. Usually after attempting
antibiotic regimens and oral rinses for several months or
hyperbaric oxygen, simple surgical procedures such as cu-
rettage and closure were performed for smaller cases. In
more advanced cases with draining fistulas or pathologic
fractures, aggressive, more complicated surgeries like seg-
mental mandibulectomy with or without reconstruction were
performed. Culture results showed a mixture of organisms
including Actinomycoses, Streptococcus, Candida, Entero-
coccus, and Staphylococcus. Evaluation of treatment suc-
cess was limited by the transient nature of patients who
frequent a large tertiary care center. Nine of 14 patients
were cured of their ONJ in short-term follow-up of 12
months or less. Four were cured with medical therapy alone
whereas another four required additional surgical treatment
for cure (Table 1). Twenty-five percent of patients under-
went hyperbaric oxygen treatment with no noted benefit.
Forty-four percent (11) of cases in this study had no decided
outcome or treatment endpoint.

DISCUSSION

Postmarketing analysis by Novartis (producer of Aredia
and Zometa) linked a new clinical entity, ONJ, to intra-
venous bisphosphonate use. The FDA has produced sev-
eral warnings in conjunction with labeling changes by
Novartis for health care providers to alert them to the risk
of ONJ with the use of pamidronate (Aredia) and zole-
dronate (Zometa).5 Other case reports suggest that ONJ
can also occur with the oral bisphosphonates such as
alendronate (Fosamax, Merck).6 Woo et al1 performed a
literature review that identified multiple reports of
bisphosphonate-related ONJ. Survey results of bisphos-
phonate recipients by Durie et al7 indicated that 10% of
patients who received zoledronate and 4% of patients
who received pamidronate developed ONJ by 36 months
of therapy.

Bisphosphonates are synthetic analogs of naturally
occurring pyrophosphate. They tend to concentrate in
locations of active bone remodeling and, through modu-
lation of osteoblast-osteoclast signaling, decrease oste-
oclast bone resorption.8 Bisphosphonates appear to be
incorporated into the bony matrix where they have a high
affinity for hydroxyapatite crystals. Because of this as-
sociation, they degrade slowly, some having a half-life up
to 12 years. Further research has suggested that bisphos-
phonates have antitumor properties including antiangio-
genesis.8,9

Both intravenous (IV) and oral bisphosphonate forms are

available. IV forms are FDA-approved for treatment of
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hypercalcemia associated with multiple myeloma and solid
tumors that metastasize to bone such as breast and prostate
cancer. Oral forms have been successfully used to treat
osteoporosis-related bone resorption. In the past few years,
however, this new clinical entity of ONJ has appeared. These
patients often present with pain, draining fistulas, pathologic
fracture of mandible, or simply exposed bone.1-4,6,10-16

There is no good data to date to identify the pathophys-
iology of this disease process. Hellstein and Marek3 com-
pared this disease process to one that was recognized in the
early 20th century in match makers and other people ex-
posed to white phosphorus. According to Hellstein and

Table 1

Demographic and data of 25 patients found to have os

or mandible

Age Sex
Reason for

Bisphos Use

Bisphos
Duration

(yrs) Bisphos Used Ste

65 F Met lymphoma 7 Pamidronate No
72 F Mult myeloma 7 Pamidronate No
69 M Mult myeloma 3 Zoledronate Yes
80 F Mult myeloma 8 Pamidronate/

zoledronate
Yes

75 F Osteoporosis 1 Alendronate No
62 M Mult myeloma 1 Pamidronate Yes
80 M Prostate ca No data Pamidronate No
54 M Mult myeloma No data Pamidronate Yes
54 M Mult myeloma 7 Pamidronate Yes
50 F Mult myeloma 6 Pamidronate/

zoledronate
No

41 F Met breast ca 1 Pamidronate No
68 M Mult myeloma 6 Pamidronate Yes
77 F Breast ca/

osteoporosis
No data Alendronate No

63 M Mult myeloma 2 Zoledronate No
69 M Mult myeloma 7 Pamidronate/

zoledronate
No

61 M Mult myeloma 1 Zoledronate No
74 M Mult myeloma 2 Zoledronate No
67 M Mult myeloma 1 Zoledronate No
52 F Mult myeloma 3 Pamidronate/

zoledronate
Yes

61 F Mult myeloma 6 Pamidronate/
zoledronate

Yes

59 M Mult myeloma 5 Pamidronate/
zoledronate

Yes

59 M Mult myeloma 8 Pamidronate/
zoledronate

Yes

53 M Mult myeloma 4 Pamidronate/
zoledronate

No

55 M Mult myeloma 3 Pamidronate No
64 F Mult myeloma 7 Pamidronate No

Reason used, primary diagnosis for which bisphosphates
diagnosis. Steroid, steroid use within 1 month of ONJ diagnosi
(weeks to months). Concurrent tobacco use, at time of ONJ dia
or both. Treatment success: yes, cure; no, persistent problem
reached or patient lost to follow-up.
Marek,3 white phosphorus had a propensity to accumulate
in the jaws. After an extended period of exposure, patients
would develop intraoral bony necrosis. In a bisphosphonate
“primed” oral cavity, local trauma from dental work or, in
spontaneous cases, alimentaria to osteophytic prominences
may promote initial bony exposure.1,12,13

Though no exact mechanism has been elucidated yet,
ONJ seems to correlate with bisphosphonate therapy. Co-
morbid systemic disease states, most commonly multiple
myeloma, breast, and prostate cancers, play no conclusive
role.1 In our study, multiple myeloma predominated as a
primary reason for bisphosphonate use. Just over half of
patients in our study underwent dental procedures before

crosis (ONJ) with no radiation history to the maxilla

Dental
Work

Concurrent
Tobacco

Use ONJ Site
Treatment

Mod
Treatment
Success

Yes No Mandible Medical No data
Yes Yes Mandible Medical No data
No No Maxilla Medical No
No No Mandible Both No

Yes Yes Mandible Both No
No No Mandible Medical No data
No No data Mandible Both Yes
No No Mandible Medical No data
Yes No Maxilla Both Yes
Yes No Mandible Both Yes

No No Maxilla None No data
Yes Yes Mandible Medical Yes
Yes No Mandible Both Yes

Yes No data Mandible Medical Yes
Yes Yes Mandible Both No data

No Data No data Mandible Both No
No Data No Mandible No data No
No Data No Mandible No data Yes
No Data No data Maxilla Both No data

No No data Maxilla Medical Yes

Yes No Mandible Medical No data

No No Mandible Medical Yes

No No data Maxilla Medical No data

No No data Mandible Both No data
Yes No data Mandible Medical No data

started. Bisphos, bisphosphonate used within 1 year of ONJ
tal work, dental work plausibly associated with ONJ diagnosis
s. ONJ site, which jaw. Treatment modality, medical, surgical,
ite treatment; no data, ongoing treatment with endpoint not
teone

roid

Data

were
s. Den
gnosi
s desp
developing ONJ. This is in line with percentages reported in
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the literature of 33% to 86%.1 The type of bisphosphonate
and length of exposure to bisphosphonates increases the risk
of ONJ.11 In our study, pamidronate use was predominant.
In 8 cases, bisphosphonate treatment was initiated with one
IV form, then switched to another several years later.
Zoledronate was used singly in five cases; alendronate was
used in two cases. Ninety-four percent of cases previously
reported received pamidronate or zoledronate. Nonamino
bisphosphonates (clodronate, etidronate, and tiludronate)
may not be associated with ONJ.1 Exposure time as short as
4 months with a median time of 1.8 to 3.3 years has been
reported.1 Our study found a mean of 4.4 years (median, 4.5
yrs) with a range of 1 to 8 years exposure before ONJ
development. Bamias et al11 reported that patients who
received fewer than 12 IV infusions did not develop
ONJ. Oral alendronate use for 1 year by one patient in our
study was associated with ONJ. In contrast, Jeffcoat,17 in a
prospective randomized double-blinded, placebo-controlled
study of 335 patients, found no increased risk of ONJ with
oral alendronate use with a 3-year follow-up. Apart from
bisphosphonate therapy, steroid use and chemotherapy have
been associated with ONJ previously.18-21 In our study,
42% of patients received corticosteroids within 1 month of
developing ONJ.

Treatment regimens in the literature have a mixed ap-
proach with treatment recommendations commonly aligned
with the treating physician’s expertise, ie, surgeons perform
surgery, nonsurgeons provide various medical regimens. In
our study, medical treatments were most common. Often
(45%) a surgical therapy was added. The initial expert panel
recommendations22 suggested the use of antibiotics for in-
fected wounds, but recommended against the use of surgery
because it would further traumatize the bone and worsen the
condition. Ruggiero et al4 suggested that surgery should
only be offered to patients who were symptomatic from
their osteonecrosis. Migliorati et al13 demonstrated worsen-
ing conditions in surgical patients with more aggressive
surgery. For small involved areas, conservative manage-
ment of irrigations and antibiotic therapy have been most
effective.1,4,11,13 More conservative regimens have been ef-
fective at decreasing pain that may be associated with ONJ.1

Almost universally, hyperbaric oxygen treatments have
demonstrated little benefit and are not recommended.1,4,22

Given the potential half-life of bisphosphonates, cessation
of bisphosphonate use may offer little benefit to treatment.23

Our study adds a new series of multiple myeloma patients
treated with bisphosphonates that developed OJN and were
managed by an otolaryngology–head and neck surgery ser-
vice. The strength of this study is that it is a large single
institution report from a center that has one of the largest
multiple myeloma patient volumes where experience with
bisphosphonates is extensive. The limit of this study is
primarily its retrospective design. Additionally, confound-
ing variables include thalidomide and corticosteroid use,
both factors which could aggrevate jaw bone infection

and/or death. This study should serve as an alert for otolar-
yngologists that this population of bisphosphonate-treated
patients exists and they might present with OJN. Future
research should focus on elucidation of the mechanism by
which OJN develops.

CONCLUSION

Bisphosphonate-related osteonecrosis of the jaw is a rela-
tively new clinical entity. The pathophysiology remains
unelucidated but may be related to poor bone and blood
vessel remodeling coinciding with local trauma to the max-
illa or mandible. The greatest risk is associated with dura-
tion of IV bisphosphonate use, though long-term oral alen-
dronate has also been implicated. No one singularly
effective treatment exists, though results of this study sug-
gest that combined medical and simple surgical treatment
may offer the best chance for cure. Physicians and dental
care providers alike, including otolaryngologists, need to be
aware of this disease process to alert patients to the risks
associated with these medications.
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Did you know?
The 2007 Guidelines for Authors are available online at http://journal.entnet.org

They also appear in print in the January and July issues of this journal.
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