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Osteonecrosis of the jaw (ONJ) is strongly associated with the use of aminobisphosphonates. Herein,
the authors report two cases of ONJ after intravenous bisphosphonate therapy including clinical presenta-
tions, X-ray, and pathological findings. Since there is no definite treatment for ONJ, the focus should be on
prevention with a dental evaluation for all patients before starting bisphosphonates.
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Osteonecrosis of the jaw (ONJ) is a newly
recognized condition reported in patients treated with
bisphosphonates (BPs), in particular the highly potent
aminobisphosphonates. Most cases have developed
in patients with multiple myeloma or metastatic cancer,
but the condition has also been identified in patients
with osteoporosis!'”. The first reports of BP-ONIJ
associated with the use of zoledronic acid and pami-
dronate began in 20033519 and the majority of cases
were linked with dental procedures such as tooth
extraction. Less commonly, ONJ appeared to occur
spontaneously in patients taking these drugs"” and
several cases of ONJ were associated with oral bis-
phosphonates (i.e., alendronate, risedronate and iban-
dronate) for the treatment of osteoporosis®?. It is not
clear, however, if these patients had other conditions
that would put them at risk for developing ONJ.

To the authors’ knowledge, bisphosphonate-
related ONJ has never before been reported in Thai
patients. In this report, the authors present two cases
of ONIJ induced by bisphosphonate therapy.
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Case Reports
Case 1

The first case was a 42-year-old woman with
underlying breast cancer (Stage T1-2 N0 Mx), diagnosed
in 2000. She had undergone a modified radical mastec-
tomy with chemotherapy and radiation. In 2002, she
had a relapse of the breast cancer with bony metasta-
sis and was given intravenous zoledronic acid (4 mg
monthly) for three years. In November 2005, she had
painful exposed bone at the left body of the mandible
and had an area of ulcerated mucosa. The symptoms
developed two months after dental extraction despite
no underlying dental disease.

The dentist found yellow-white discoloration
of exposed bone, surrounding a soft tissue inflamma-
tion (Fig. 1). Aradiological study showed bone destruc-
tion of the left body of the mandible (Fig. 2). Initially,
conservative removal of exposed bone with primary
closure was performed and systemic antibiotic given.
Notwithstanding, she developed a non-healing socket
surrounded by mucosal inflammation (Fig. 3); there-
fore, curettage, conservative otoplasty and saline irri-
gation was done.

The pathological examination revealed
multiple small irregular fragments of necrotic bone
trabeculae with no viable osteocyte in the lacunae.
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Fig. 2 Panoramic radiography shows bone destruction at
left the body of the mandible

Fig. 3 Bone exposure and soft tissue infection at the second
visit (mirror view)

The empty lacuna was enlarged. There was no evidence
of inflammation or new bone formation (Fig. 4). The
patient followed up with the dentist and underwent
saline irrigation multiple times with minimal recovering
of affected area, at the last visit she still had non-healed
socket with mild soft tissue inflammation and finally
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Fig. 4 Histopathologic section shows a small fragment of
necrotic bone with an absence of inflammatory cells
(Hematoxylin-eosin stain of demineralized tissue;
original magnification 2001 7)

she was lost to follow up and died of her underlying
disease in February 2007.

Case 2

The second case was a 61-year-old man with
underlying multiple myeloma (Stage I1IB), first diag-
nosed in February 2000. He was treated with various
regimens of chemotherapy due to relapses of the
disease. For treatment of hypercalcemia, he had been
given 37 doses of intravenous pamidronate (90 mg
monthly) since December 2004. In March 2006, he had
painful pus drainage from his previous molar denture.
The dentist found an exposed maxillary bone and
pamidronate was discontinued after he developed this
dental problem.

Conservative removal of the exposed bone
with primary closure was performed and systemic anti-
biotic was given. After the treatment, pus was drained
from the edentulous area and the dentist found a sinus
tract (Fig. 5).

A radiological study revealed an osteolytic
lesion of the maxilla and a scattered area of bone
destruction (i.e., a moth-eaten appearance) (Fig. 6).
Debridement and tissue biopsies were done. The
pathological examination showed multiple small irre-
gular fragments of bone necrosis, bone debris and
multiple sheets of mild to moderate atypical plasma
cells (Fig. 7). A conservative antibiotic was prescribed
by the dentist. At his last visit with the dentist, the
sinus tract was still presented and no new bone forma-
tion was observed.
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Fig. 5 Bone exposure at the anterior part of maxilla with
fistula opening and pus drainage

Fig. 6 Radiological study showing osteolytic lesion of the
maxilla and scattered moth-eaten pattern of bone
destruction

In October 2006, the patient was admitted to
hospital due to subarachnoid hemorrhage and died
from this condition.

Discussion

Bisphosphonates are used to treat metabolic
bone diseases (i.e., osteoporosis, multiple myeloma
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Fig. 7 Histopathologic section showing small fragments
of dead bone and bone debris (Hematoxylin-eosin
stain of demineralized tissue; original magnification
20017)

and skeletal events) associated with metastatic neo-
plasms. The non-aminobisphosphonates are meta-
bolized by osteoclasts to inactive non-hydrolyzable
adenosine triphosphate analogues that are directly
cytotoxic to the cell and induce apoptosis!'!?.
Aminobisphosphonates have two actions:
(1) induction of another adenosine triphosphate ana-
logue that induces apoptosis; and, (2) inhibition of
farnesyl diphosphonate synthase, which is part of the
mevalonate pathway of cholesterol synthesis, leading
toinhibition of osteoclast function. In addition, amino-
bisphosphonatesreduce recruitment of osteoclasts and
induce osteoblasts to produce an osteoclast-inhibit-
ing factor'’*'¥. Bisphosphonates are not metabolized
and have a strong binding affinity with osteoclasts.
They can persist in bone for months and sometimes
years after the drug has been discontinued>'9.
Though the exact nature of the relationship
between BPs and ONIJ is unknown, some researchers
have postulated that BPs can prevent the formation of
new blood vessels within jawbone tissue. Without
being able to produce new blood vessels, the healing
process of jawbone tissue is compromised, allowing
for the degradation of bone mass®. In patients with
high dosage and long-term treatment with BPs, parti-
cularly drugs with high bone affinity, it could induce
an over-suppression of bone turnover>'9. In the last
4 years, there has been a significant increase of litera-
ture suggesting BP-use, especially intravenous pre-
parations, may be associated with osteonecrosis of
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Table 1. Clinical staging of bisphosphonate-related ONJ
Stage Clinical presentations
1 Exposed, necrotic bone that is asymptomatic
2 Exposed, necrotic bone associated with pain and
infection
3 Exposed, necrotic bone in patients with pain,

infection, and pathologic fracture, extraoral
fistula, or osteolysis extending to the inferior
border

the jaws. Increasing of ONJ has also been reported
with the use of oral BPs®¥.

The typical clinical presentation of ONJ
includes pain, soft-tissue swelling and infection,
loosening of teeth, drainage and exposed bone®'®!1),
These symptoms may occur spontaneously, or more
commonly, at the site of previous tooth extraction.
Patients may also present with feelings of numbness,
heaviness and dysesthesias of the jaw. However, ONJ
may remain asymptomatic for weeks or months, and
may only become evident after finding exposed bone
in the jaw®*'?), The mandible is more commonly affected
than the maxilla (2:1 ratio), and 60% of cases are pre-
ceded by a dental surgical procedure®. The extent of
symptoms and clinical presentation can vary despite
similar disease processes, bisphosphonate dosage
regimens and treatment duration. A clinical staging of
ONJ is presented in Table 1.

In the present report, the first case’s clinical
findings correlated with second stage ONJ at mandibular
bone which occurred after dental procedure, these
characteristics were in similar manners with most of the
former case reports®’. The second case is; however;
compatible with third stage ONJ and the affected site
was maxillary bone. Despite adequate debridement
and antibiotics, the results were unsatisfactory in both
cases.

Since this condition and its complications
result in significant chronic pain, dysfunction, and
disfigurement, which are difficult to treat, the focus
should be on prevention. It is important that all health
professionals, especially dentists, oncologists and
oral surgeons, be aware of the possibility that patients
being considered for dental extractions or other oral
surgery are undergoing intravenous or oral BP-therapy.
It is also important for patients to be informed of the
risk of this complication of BP-therapy, so that they
have the opportunity to assess the need for dental
treatment before starting the medication*2%,

J Med Assoc Thai Vol. 90 No. 11 2007

Prescribers, particularly endocrinologists,
gynecologists and orthopedists, should be aware that
ONJ can occur in association with oral BP-therapy for
osteoporosis; therefore, a dental examination should
be done before starting treatment with BPs. The BP
labels now advise prescribers to consider having
patients with these and other risk factors undergo
dental evaluation and necessary preventive and non-
invasive dental care before they start receiving BP-
treatment.

Crucially, there is no definitive way to treat
ONJ at present. Although there is recommendation
to discontinue intravenous BPs in cancer patients®,
there is no published evidence to support or oppose
discontinuation of bisphosphonate therapy, once
osteonecrosis develops or before required dental sur-
gery. Because of the long half-life of bisphosphonates,
the recovery of normal osteoclast function and bone
turnover, after drug withdrawal, may be too gradual for
this measure to have clinical significance. Consequently,
conservative debridement of necrotic bone, pain con-
trol, infection management, use of antibiotics, and
withdrawal of bisphosphonates are preferable to
aggressive surgical measures for treating this condi-
tion. In rare cases, small sections of necrotic tissue can
be surgically removed, though the surgery is poten-
tially fatal and can result in a patient’s inability to chew
solid food, which will affect the quality of life.

Conclusion

The authors reported two cases of bisphos-
phonate-related osteonecrosis of the jaw (ONJ). Both
cases were associated with intravenous bisphospho-
nate therapy (i.e., zoledronic acid and pamidronate).
Therefore, the focus should be on prevention by
attending to any necessary dental treatment before
bisphosphonate therapy begins.
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