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Introduction

“Oral complications resulting from drug therapy and medical
procedures have been an important, challenging subject for
clinicians and researchers interested in oral disease for
decades.”(1) Chemical or pharmacologic agent involvement
in the development of necrosis of the jaws is not a new
phenomenon. The use of yellow phosphorus in matchmaking
in the 19™ century led to a condition known as “phossy jaw”
(2,3,4). Today, clinicians are faced with another entity
causing necrosis of the jaws with a similar appearance to that
of “phossy jaw.” Many cancer patients with osteolytic
processes (e.g. multiple myeloma, prostate cancer, breast
cancer) are being treated with bisphosphonate medications
for the skeletal complications and hypercalcemia of malig-
nancy (5). These medications are also being used in the
prevention of osteoporosis.

Bisphosphonate pharmacology

The bisphosphonate class of medication includes drugs such
as pamidronate (Aredia®, Novartis, East Hanover, NJ),
zolendronate (Zometa®, Novartis, East Hanover, NJ), and
alendronate (Fosamax®, Merck, Whitehouse Station, NJ).
These drugs are compounds that contain a Phosphate-
Carbon-Phosphate structure and are nitrogen-containing
compounds. They bind to the surface of bone through
absorption to the exposed mineral, calcium hydroxyapatite.
This binding preferentially occurs at sites undergoing active
resorption. At a molecular level, nitrogen-containing
bisphosphonates inhibit sterol biosynthesis via inhibition of
farnesyl diphosphate synthase (FFP). At the cellular and
tissue levels, this inhibition of FFP within osteoclasts causes
a loss of attachment to the bone surface and osteoclast
inactivation resulting in decreased bone resorption and
increased bone mineralization (6). Non-nitrogen-containing
bisphosphonates (etidronate, clodronate, tiludronate) induce
osteoclast apoptosis through incorporation into ATP
analogues (7). Bisphosphonates have also been shown to be
anti-angiogenic (8,9) secondary to inhibition of wvascular
endothelial growth factor (8).

Patient presentation

There are several case series identifying a growing problem
with oral complications associated with the use of
bisphosphonate therapy (particularly with zolendronate and
pamidronate) for skeletal complications and hypercalcemia
of malignancy (9-14). Although this does not prove
causality, the identification of commonality and development

of a plausible hypothesis deserves increased caution on the
part of clinician and further research (15).

Patients characteristically present with a complaint of pain
accompanied by soft tissue ulceration and/or more commonly
exposed bone. Patients typically have difficulty eating,
swallowing or speaking secondary to pain. The exposed
bone may progress to frank sequestration. Biopsy results of
such lesions show only non-vital bone and localized
inflammatory  response consistent with the clinical
presentation.  Patients present with lesions in both the
maxilla and the mandible. Typically, the lesions are seen
during a variable period following surgical procedures in the
oral cavity, including: extractions, periodontal surgery, and
surgical endodontics, although some lesions have been noted
to occur spontaneously.

In Marx’s series of 36 cases, 78% occurred after dental
extractions and 22% were spontaneous (12). Migliorati
reported five cases, 2 following extractions and 3
spontaneous (9). Estilo et al., in their series of 13 cases,
reported 9 cases following extraction and 4 occurring
spontaneously (11). At the National Naval Medical Center
(NNMC), there currently are a case series of three (two
affecting the mandible and 1 affecting the maxilla) all
occurring after intraoral surgical procedures (extraction,
periodontal treatment, and surgical endodontics). Biopsy
results from the NNMC patients have specifically comment-
ed that there was no evidence of osteomyelitis, and therefore,
no evidence of an associated infectious process.

Treatment

Consistent successful treatment of these lesions has thus far
been elusive (9,10,12,13). Surgical treatments that have been
attempted are local debridement, sequestrectomy and
marginal or segmental resections. However, further surgical
intervention does not seem to halt the progression of the
lesion and in some cases exacerbates the lesion. Antibiotics
(particularly penicillin and metronidazole for 6 — 12 months
if no allergy exists) have been unpredictably successful and
are dependent on patient compliance. Tetracycline and
erythromycin have also been used with equivocal success in
penicillin allergic patients (12). Hyperbaric oxygen therapy
has not been effective. The most common treatments at this
time are controlling the patient’s pain and observation
through routine follow-ups for management of any localized
infectious process with local debridement and Peridex® (Zila
Pharmaceuticals, Phoenix, AZ).



Summary

New applications for bisphosphonates are continually being
investigated: 1) reduction in periodontal bone loss; 2)
treatment of fibrous dysplasia; 3) treatment of avascular
necrosis of the hip; 4) treatment of complex regional pain
syndrome; and 5) treatment of other malignancies (e.g.
melanoma) (8,16-20).

As expanded uses for these medications are found, the
potential for complications from their use also increases.
Vigilance on the part of dentists in regards to the patient's
past medical history and current medication regimen is
paramount to reduce the morbidity to the patient. In an effort
to increase awareness of potential complications, Novartis
recently added a warning label to their products and sent a
letter to all healthcare providers recommending a dental
examination with appropriate preventive dentistry treatment
prior to beginning bisphosphonate therapy (21). Goss has
recommended the following protocol in consultation with the
patient’s oncologist: 1) discontinuance of bisphosphonate
therapy for at least 2 months prior to any surgery and 2)
restarting of bisphosphonate therapy no sooner than 2 months
postoperatively (10).

Recommendations

We recommend comprehensive dental screenings similar to
those for pre-radiation treatment for head and neck cancer
patients. We also recommend that patients undergoing any
required invasive dental procedures allow a minimum 2-
month healing period prior to initiating bisphosphonate
therapy. We base these recommendations on the protocol
used for pre-radiation treatment of head and neck cancers and
Dr. Goss’ protocol. Close coordination with the patient’s
oncologist is mandatory. It is also recommended that patients
be properly counseled about this potential complication prior
to initiating bisphosphonate therapy and prior to undergoing
any invasive dental procedure following initiation of
bisphosphonate therapy (1).
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