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Osteonecrosis of the Jaw Correlated to Bisphosphonate
Therapy in Non-oncologic Patients: Clinicopathological
Features of 24 Patients
GIANFRANCO FAVIA, GIOVANNI PIETRO PILOLLI, and EUGENIO MAIORANO

ABSTRACT. Objective. Osteonecrosis of the jaws (ONJ) is a well known side effect of bisphosphonate therapies
in patients with multiple myeloma or other malignancies. Its real incidence is still undetermined, and
only few cases of ONJ in patients taking bisphosphonates for non-oncologic diseases have been
reported. It was postulated that the clinical features, predisposing factors, and treatment outcome of
this subset of patients might be different from those of oncologic patients.
Methods. Over a 4 year period, a total of 102 bisphosphonate-treated patients affected by ONJ were
identified. Among these, 24 patients underwent bisphosphonate therapy for non-neoplastic disease
and their profile was analyzed.
Results. In this study cohort, bisphosphonates had been administered mainly for postmenopausal
osteoporosis (20/24 patients, 83.3%), the duration of therapy until presentation of ONJ ranging from
11 to 40 months and the most common triggering event being dentoalveolar surgery. All patients
were nonsmokers; 6 manifested multiple ONJ lesions and only 3 of them had possible comorbidi-
ties. Surgical debridement was performed in 19 patients for a total of 22 lesions, which were indi-
vidually considered in the followup. The latter showed complete remission of ONJ in 21/22 lesions.
Conclusion. Although it might be considered a rare condition in non-oncologic patients, ONJ is a
harmful side effect of bisphosphonate therapies. Clinicians must be aware of this entity, inform
patients of the risks related to dental surgery, and possibly undertake adequate preventive measures.
(J Rheumatol First Release Nov 1 2009; doi:10.3899/jrheum.090455)
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Bisphosphonates are a class of drugs that have been increas-
ingly recommended for the therapy of cancer-induced bone
diseases such as hypercalcemia of malignancy, osteolytic
tumor localizations, and other lesions associated with bone
loss, such as osteoporosis or Paget’s disease. They are incor-
porated into the skeleton and suppress bone resorption,
without being degraded1-3. Some bisphosphonates have
shown direct anti-tumor effects possibly related to reduced
growth factor release and inhibition of cell adhesion3,4.
Although a good safety profile has been reported for

these drugs, mild and transient adverse events, such as bone
pain, pyrexia, anemia, nausea, gastroesophagitis, and dysp-
nea have been reported. Occasionally, acute renal failure,

which was probably related to the infusion rate, atrial fibril-
lation, and esophageal carcinoma5,6, mainly occurring in
patients on longterm bisphosphonate therapy, have been
reported1,7.
More recently, osteonecrosis of the jaws (ONJ) has been

characterized as a main side effect of bisphosphonate ther-
apy8-11. The most frequent clinical sign of ONJ is bone
exposure, frequently associated with pain, swelling, and
purulent secretion that does not heal over a period of 6–8
weeks12. While ONJ has been strongly associated with pro-
longed use of intravenous bisphosphonates (zoledronate
and pamidronate) in cancer patients8-11, limited data are
available about the risk of ONJ in patients affected by non-
neoplastic diseases and receiving other types of bisphos-
phonates11-13. In the latter subset of patients, the risk of
developing ONJ seems as low as 0.7/100,000 person/years
exposure to alendronate12. Other nitrogen-containing oral
bisphosphonates are expected to show a similar risk profile,
ranging between 1 event per 20,000–110,000 patient-
years13.
Our study was aimed at reporting on the salient clinico-

pathological features, predisposing factors, and treatment
modalities of ONJ of a cohort of 24 bisphosphonate-treated
patients with non-oncologic diseases.
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MATERIALS AND METHODS
From May 2004 to October 2008, 102 bisphosphonate-treated patients with
signs and symptoms of ONJ were referred to the Department of Dental
Sciences of the University of Bari. According to the American Dental
Association Council on Scientific Affairs12, the diagnosis of ONJ was based
on the patients’medical history and clinical and histopathological evaluation.

Among these, 24 patients had undergone bisphosphonate therapy for
non-neoplastic disease. Two patients with a history of malignancy and who
received chemotherapy in addition to bisphosphonates were excluded from
this study.

Complete medical history including indication for bisphosphonate ther-
apy, type, dose, frequency, therapy duration and discontinuation, comor-
bidities, and dental history was collected and analyzed along with ONJ
signs, symptoms, stage (according to the classification reported by
Ruggiero, et al14), and radiographic and histological data. All patients
underwent prolonged (not less than 3 weeks) parenteral antibiotic therapy
(intramuscular sodium ceftriaxone 1 g daily and metronidazole 500 mg
twice a day orally). Subsequently, 19/24 patients who had persistent ONJ-
related symptoms received surgical therapy consisting of surgical debride-
ment using piezosurgery, a minimally invasive procedure using ultrasonic
vibrations to cut bone, thus minimizing the extent of damage to adjacent
soft tissues, including nerves and blood vessels. The remaining 5 patients
received nonsurgical management with 0.12% chlorhexidine mouth rinses
and antibiotic (as described above). Data on the success of the surgery were
recorded and analyzed with a mean followup of 16.4 ± 7.6 months.

RESULTS
Clinicopathological features. The salient clinical data of
patients, including the site of osteonecrosis, associated
symptoms, and type of treatment, are listed in Table 1.
All patients were female, ranging in age from 53 to 83

years (mean age ± standard deviation 71.5 ± 8.1 yrs; medi-
an 72). Six patients presented multiple osteonecrotic events
and a total of 30 bone lesions were identified.
Postmenopausal osteoporosis (20/24 patients, 83.3%)

and 2 cases each of corticosteroid-induced osteoporosis and
orthopedic surgery were the clinical conditions that led to
bisphosphonate administration. Dentoalveolar surgery, such
as tooth extraction and dental implants, was by far the most
common triggering factor for ONJ, and only one case of
spontaneous bone exposure occurred in a patient with ill-fit-
ting dentures. As to the type of bisphosphonate, 15 patients
used alendronate, 3 patients clodronate, 2 patients each rise-
dronate or ibandronate (one patient with rheumatoid arthri-
tis (RA) and one with systemic lupus erythematosus (SLE),
both also taking corticosteroids and the latter also receiving
methotrexate), 1 patient used alendronate plus clodronate,
and the remaining patient clodronate plus risedronate (Table
1). The duration of bisphosphonate therapy at presentation
ranged from 11 to 40 months. Three patients had received
implant rehabilitation procedures before the start of bispho-
sphonates and they did not show any signs of inflammation
at the time implantation was performed.
The mandible (21 lesions) was affected more commonly

than the maxilla (9 lesions), and the most frequent sign at
presentation was bone exposure, frequently associated with
pain and suppuration (Figures 1A, 2A). Sinus involvement
or cutaneous fistulas were not observed.

Panoramic radiograms and computed tomographic (CT)
scans were available for all patients and usually showed
mixed radiolucent/radiopaque lesions, consistent with
osteonecrosis, alterations of bone architecture with loss of
medullary bone, trabeculation, or increased bone density
(Figures 1B, 1C, 2B, 2C). All patients were nonsmokers; 11
of them did not show related comorbidities (Table 1) and
only one patient (Patient 1) had comorbidities (diabetes mel-
litus and cryoglobulinemia) that could negatively influence
wound-healing.
Histological features. Histopathological analyses were per-
formed on a total of 22 samples obtained from the 19
patients who had undergone surgical debridement of the
bone lesions. The surgical specimens had been briefly decal-
cified in 2 M EDTA buffer solution, fixed in 10% neutral
formalin, embedded in paraffin, and cut and stained with
hematoxylin-eosin. Microscopically, a spectrum of bone
alterations were evident, including areas with active
osteomyelitis filled with abundant inflammatory infiltrates,
acellular necrotic debris, dilated blood vessels, prominent
scalloping of the borders of bone trabeculae, non-necrotic
areas with large osteonic structures, and abundant deposi-
tion of interosteonic woven bone. Areas of intense osteoge-
nesis were also evident.
Treatment and followup. All patients underwent longterm
parenteral antimicrobial therapy, as described above, and
bisphosphonate therapy was withdrawn following ONJ in
accordance with their referring physicians. Such treatment
modality was effective in 5 patients (for a total of 8 lesions)
in whom an improvement of ONJ was achieved with reso-
lution of the clinical symptoms.
Surgical debridement was performed in 22 lesions from

19 patients and was curative in 21/22 lesions in terms of
both epithelial coverage of the bone exposure and lack of
persistent signs of active osteomyelitis, as illustrated in
Figure 3.

DISCUSSION
Since its first description by Marx15 and Wang, et al16 in
2003, cases of bisphosphonate-related ONJ are being
increasingly reported in oncologic patients, in line with the
increased use of bisphosphonates for treatment of lytic bone
lesions. All previous observations pointed to the potential
role of bisphosphonates (mainly zoledronate and
pamidronate) as the main pathogenetic factor of ONJ13,15-21.
The real incidence of ONJ is currently unknown but it was
estimated to range from 4.5% to 12.8% in patients with mul-
tiple myeloma and 1.2%–12% for patients with metastatic
breast cancer21-23.
In the last decade, other bisphosphonates such as alen-

dronate, risedronate, clodronate, etc. have been increasingly
used to treat bone loss occurring in patients with non-neo-
plastic disease due to their capacity to reduce the risk of ver-
tebral and nonvertebral fractures in osteoporotic women and

2 The Journal of Rheumatology 2009; 36:12; doi:10.3899/jrheum.090455
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to induce the stabilization of orthopedic prostheses after sur-
gery, as reported24-26. Nevertheless, the prevalence of ONJ
in non-neoplastic patients is rare17,18 and the cancer and
non-cancer patient populations differ in terms of bisphos-
phonate administration, dosage, potency, comorbidities, and
estimated life expectancy.
All bisphosphonates share several common properties,

such as poor intestinal absorption, high bone affinity,
inhibitory effects on bone resorption, and prolonged bone
retention. Their poor bioavailability and the use of relative-
ly low doses might be related to differences among the dis-
tinct classes of bisphosphonates. It was speculated that the
concentration of bisphosphonate present in bone mineral as
well as the total dose administered over a long period of
time are important for reducing the magnitude of bone
turnover27.
Our study describes the clinical features, predisposing

factors, salient histological features, and treatment modali-
ties of bisphosphonate-induced ONJ in a relatively large
cohort of non-neoplastic patients. Patients received different
types of bisphosphonates (with a relative prevalence of alen-
dronate) on a weekly regimen, with only 2 patients receiv-
ing ibandronate monthly. The mean duration of the treat-
ment from first administration of bisphosphonate to the clin-
ical observation of ONJ was 20.6 months (range 11–40 mo).
Apparently, the development of ONJ may be related to dura-
tion of bisphosphonate therapy, and we were able to detect
such lesions as early as 11 months from the start of therapy.
This finding is not in agreement with several recent studies
in which a time interval of at least 3 years from start of
biphosphonate therapy was proposed as the minimum to
allow clinical presentation of ONJ17,28.
Several clinical symptoms of ONJ appear to be similar in

neoplastic and non-neoplastic bisphosphonate-treated
patients, including pain, bone exposure, and purulent secre-
tion. However, more severe lesions such as sinus involve-
ment, mandibular paresthesia, discontinuation of the inferi-
or mandibular border, or cutaneous fistulae, which are fre-
quently detected in neoplastic patients, were not observed in
our series, thus supporting a possibly more indolent clinical
course of ONJ in non-neoplastic patients.
It is known that bisphosphonate-related ONJ may be trig-

gered by implant surgery29,30, and in our current study group
3 patients who had received implant surgery after the start of
bisphosphonate therapy developed ONJ, at variance with 3
patients in whom implant restoration was performed before
start of biphosphonate therapy who did not develop ONJ.
Consequently, ONJ seems strictly related to the surgical pro-
cedure performed during dental implantation. In view of the
current lack of contraindications for dental implants in
patients undergoing bisphosphonate therapy, patients eligi-
ble for such procedures should be carefully informed of
these possible harmful side effects28-34. Also, it is advisable
that a consensus be promptly reached on how to manage

4 The Journal of Rheumatology 2009; 36:12; doi:10.3899/jrheum.090455
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patients to be treated with bisphosphonates, and that appro-
priate screening guidelines be developed to possibly prevent
occurrence of ONJ.
Although the diagnosis may be straightforward in cases

with overt bone exposure, the clinical relevance of symp-
toms such as pain, swelling, and paresthesia frequently is
underestimated for several months, probably due to the lack
of awareness of this condition by physicians, dentists, and
patients. In fact, at early stages of ONJ, panoramic radio-
graphs may not adequately rule out this condition, especial-
ly after extraction procedures, as they may show only pos-
textraction sockets with scarce tendency to wound-healing.

In such instances, CT scans should be ordered to further
assess the involved site and better define bone damage.
We were able to confirm that ONJ more commonly

affects the mandible than the maxilla, despite the more
abundant vascular supply of the latter. These findings are
consistent with previous reports18,31,32 supporting the aboli-
tion of osteoclast-mediated bone resorption, rather than
antiangiogenic properties of bisphosphonates, as an etiolog-
ic factor.
To date, no definitive consensus has been reached on the

treatment of ONJ, and several studies reported relatively
poor results following surgery, antibiotics, or hyperbaric

Figure 1. A. Clinical view of multiple fistulae of the mandibular alveolar bone. B. Panoramic radiograph showing an ill-defined radiolucent lesion, which is
better demonstrated on CT scan. (C) 3-dimensional reconstruction.
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oxygen administration12,31-33. Although surgery was found
to be nonbeneficial for neoplastic patients with ONJ taking
intravenous bisphosphonates, it is accepted31,32 that surgical
procedures may achieve better outcomes in non-neoplastic
patients. This may be due to relevant differences in types of
bisphosphonate, route of administration, dosage, and length
of treatment. Consequently, we considered surgical debride-
ment with the use of piezosurgery (a less invasive procedure
compared to conventional knife or scalpel surgery), a poten-
tially safer procedure in this subset of patients. In addition,
we also recommended discontinuation of bisphosphonate
therapy for at least 3 months before surgical debridement.
The use of this therapeutic protocol, in combination with
prolonged antibiotic therapy, allowed relevant and persistent

benefits in the majority of treated patients (18/19) with clin-
ico-radiological healing of 21/22 bone exposures.
Currently, discontinuation of bisphosphonate therapies

before and after any dental procedure has been repeatedly
advised17,35. It should be noted, however, that there are no
uniform data demonstrating that the discontinuation of bis-
phosphonates will improve outcomes for patients with ONJ.
On the other hand, other authors postulated that, given the
long retention time of bisphosphonates within the skeleton,
temporary discontinuation of bisphosphonate therapy is
unlikely to have beneficial effects on a patient’s skeletal
conditions28.
No major comorbidities were ascertained in our series,

although 3 patients were taking low-dose steroid therapy for

Figure 2.A. Clinical view of a periodontal fistula of the alveolar bone close to the first inferior premolar. B. The radiograph clearly shows a nonhealing sock-
et 4 months after tooth extraction. C. Wider bone damage is shown by CT scan.
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SLE and low-dose immunosuppressing agents for RA and
diabetes/cryoglobulinemia, respectively. The synergistic
effects of comorbidity factors in the pathogenesis and prog-
nosis of ONJ should be further investigated in larger series
of patients.
Interestingly, in 2007, Yarom, et al32 reported on the pos-

sible correlation between cigarette smoking and develop-
ment, course, and prognosis of bisphosphonate-related ONJ.
The results of our study, which involved nonsmoking
patients only, do not support a major role of cigarette smok-
ing in ONJ development, at least in non-neoplastic patients.
Marx, et al17 proposed the dosage of serum C-telopeptide

(CTX) to assess the risks of ONJ development and guide
therapeutic decisions in bisphosphonate-treated patients.
Nevertheless, the real usefulness of such a procedure has
recently been questioned by the American Society for Bone
and Mineral Research35, which concluded that the above
recommendations were based on the observation of a very
small group of patients in a study that did not include a con-
trol group. Moreover, CTX and other metabolic bone mark-
ers seem to only weakly predict occurrence of additional
lesions and progression of the disease following the first
clinical manifestation of ONJ36.
ONJ in non-neoplastic patients seems to be a relatively

rare condition. As suggested by the American Dental
Association12, dentists should inform their patients under-
taking bisphosphonate therapy about the risk of developing
ONJ before any dental procedure, even if minimally inva-
sive. Moreover, it is our opinion that the prescribing physi-
cian should also discuss this issue with the patient as a part
of the general instructions for oral bisphosphonate use and
consider referring the patient for dental examination before
start of therapy. Finally, healthcare providers should encour-

age their patients who are starting or continuing to take bis-
phosphonates to practice good oral hygiene and have regu-
lar dental visits before starting and during therapy, to receive
proper dental care and prevent harmful side effects of such
therapies.
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