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Oral bisphosphonates induced osteonecrosis of the mandible
: A casereport
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Abstract (J. Kor. Oral Maxillofac. Surg. 2009;35:106-111)

Bisphosphonates have been approved for Paget’ s disease, cancer - related hypercalcemia, bone involvement in multiple myeloma or solid tumors
and osteoporosis. Although, underlying pathophysiological mechanisms remain unclear, it seems that bisphosphonates inhibit osteoclast precursor
cells, modulate migratory and adhesive characteristics and induce apoptosis of osteoclasts. Furthermore impacts on angiogenesis, microenvironment

and signd transduction between osteoclasts and osteobl asts.

In this report, we present a case of ora bisphosphonates induced osteonecrosis of the mandible in a 84-year-old patient who received for two years.
Two tapered screw vent implants(Zimmer, USA) were placed in the area of first and second molar. Two weeks later after crowns restored, some
inflammatory signs and symptoms were observed on the second molar area. Sequestrum was formed and the sequestrum was removed with the
implant. Frequent follow-up checks and oral hygiene maintenances were done and the first molar implant was restored.

There is insufficient evidence suggests that duration of oral bisphosphonate therapy correlates with the development and severity of osteonecrosis.
Therefore, dentists should not overlook the possibility of development of bisphosphonate induced osteonecrosis in patients who have taken ora forms

of medication for less than three years.
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I ntroduction

Bisphosphonates are drugs that are extensively used in the
management of malignancy and metabolic bone conditions
such as multiple myeloma, metastatic disease and Paget’ s dis-
ase of bone. Another important indication isin the treatment of
osteoporosis.* The oral aminobisphosphonates have signifi-
cantly reduced fracture incidence and the pain and disability in
patient with osteoporosis. Despite the benefits related to the
use of these medications there is a serious oral complication of
bisphosphonate therapy involving the exposure of necrotic
mandible or maxilla bone? That is a bisphosphonate induced
osteonecrosis and it is recently recognized. The first reports of
osteonecrosis of the jaws caused by bisphosphonates were by
Marx in September 2003 and the numbers of these cases con-
tinues to grow.?*

Certainly, patients receiving intraveonus bisphosphonate are
more susceptible to bisphosphonate induced osteonecrosis of
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the jaw than are those receiving oral bisphosphonates.
Publications have estimated a incidence for intravenous bis-
phosphonate induced osteonecrosis from 0.8% to 30% and for
ora aminobisphosphonate-induced osteonecrosisthe incidence
has been reported to be between 0.007% and 0.01%.%° There
have been numerous reports of osteonecrosis of the jaw occur-
ring in patients treated with intravenous bisphosphonates and
recently, beginning in 2006, these reports have been concerned
about the safety of oral bisphosphonates in patients with osteo-
porosis.®

In this report, we present a case of oral bisphosphonates
induced osteonecrosis of the mandible in a 84-year-old patient
who received for two years.

Casereport

A 84-year-old man came for dental examination to have his
missing teeth - the mandibular left first molar and second
molar - restored. The patient had a history of controlled dia-
betes mellitus and had received medicine for twenty years.
Also, he suffered from osteoporosis and received for two years
ora bisphosphonates, Fosamax (Merck Co, West Point, VA)
70mg/week. His general health state was approved by the
patient” s physician, the bisphosphonate would be discontinued



for 3 months before the procedure. After thorough clinical and
radiographic examination, initial periodontal therapy and
implant placement were planed. After periodontal treatment, 2
tapered screw vent implants (Zimmer, USA) were placed in
the area of the missing teeth(fig.1).

During the follow up period, no discomfort reported by
patient and crowns were fabricated without any problems sev-

d. Implantation

b. Ridge split

e. Ridge augmentation
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en weeks later after surgery. However, two weeks later after
crowns restored, some inflammatory signs and symptoms were
observed on the second molar area. First, for two weeks, the
peripheral bone of the implant was disinfected by Erbium YAG
laser. Next, the crowns were disconnected and local rinses with
chlorhexidine. Using Erbium YAG laser disinfection was in
constant. But, one month later, the peripheral bone of the

c. Ridge expansion

f. Placement of absorbable membrane

Fig. 1. Surgical procedure

Fig. 2. Post operative wound healing was uneventful. Four months later, prosthesis of the implants were fabricated.
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implant was exposed and long-term antibiotics were provided
for eight weeks. As a result, inflammatory signs and symptoms
were thought to be improved (fig. 3). However, fourth months
since inflammatory signs and symptoms appeared, the exposed
bone became mobile and panoramic radiograph revealed that
sequestrum was formed on the second molar area. The
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sequestrum was removed with the implant (fig. 4).

Frequent follow up check and oral hygiene maintenance was
done and the large osseous defect was healed. The first molar
implant was restored with crown and has remained symptom
free(fig.5). The patient is called regularly for evaluation and
mai ntenance care.

Fig. 3. Inflammatiory signs and symptoms
were observed. After 3months later, it is
thought to be improved.

Fig. 4. Sequestrum was formed and it was
removed with the implant
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Discussions

Bisphosphonate induced osteonecrosis can be defined as
“The unexpected development of necrosis in the oral cavity of
a patient who has received bisphosphonates but no radiothera:
py to the head and neck™ .’

The most common clinical features associated with bisphos-
phonate induced osteonecrosis of the jaw is an ulcer with
exposed bone. Similar to osteo-radionecrosis, in the early
stages of hisphosphonate induced osteonecrosis, radiographic
manifestations can not be seen. Patients may be asymptomatic
but may have severe pain when sites become secondarily
infected or there is trauma to the soft tissues via the sharp
edges of the exposed bone.”™®

In our patient, the exposure of the jaw was exceeded more
than 8 weeks and no history of radiation therapy to the jaw
bones was. So, it could be diagnosed as the bisphosphonate
induced osteonecrosis of the jaw by criteria of The American
Academy of Oral and Maxillofacia Surgery.®

The exact mechanism of bisphophonate induced osteonecro-
sisis unclear but, it seems to be as follows. Bisphosphonates
bind to bone and incorporate in the osseous matrix. During
bone remodeling, the drug is taken up by osteoclasts and inter-
nalized in the cell cytoplasm, where it inhibits osteoclastic
function and induces apoptotic cell death. Bisphosphonates
also inhibit vascularity which could potentiate the ischemic
effects. These effects may be cumulative in nature, with mini-
mal trauma resulting in a nonhealing site of bone and eventual
osteonecrosis.*

There are many risk factors of developing bisphosphonate
induced osteonecrosis of the jaws. Most common cases of bis-
phosphonate induced osteonecrosis of the jaws are associated
with dentoalveolar surgery especially dental extractions. One
study showed the frequency was 7-9 fold higher than in those
who did not have extractions.” It is revealed weakness to the
trauma.

Fig. 5. The large osseous defect was
healed and prosthesis of the implant on
the first molar was restored.

Because bisphosphonates accumul ate within the skeleton and
have along half-life, alonger duration of exposure resultsin a
higher risk of bisphosphonate induced osteonecrosis of the
jaws. In one study, the risk of developing bisphosphonate
induced osteonecrosis of the jaws had aincidence of 1% with-
in the first year of treatment with zoledronic acid, and 15% at 4
years_ls

The risk could be different from medication routes. Pamid-
ronate and Zoledronate are generally administered intravenou-
sy for the management in patients with metastatic bone lesions
from breast cancer, multiple myeloma, prostate cancer and in
patients with Paget’ s disease of bone. The oral aminobisphos-
phonates alendronate, residronate and ibandronate are used for
the treatment of osteoporosis.

Oral bisphosphonates compared with intravenous bisphos-
phonates, it takes longer to develop bisphosphonate induced
osteonecrosis because of dower accumulation in bone. Itsclin-
ical expression isaso less extensive and itsrisk of development
can be assessed and stratified by a simple blood test.”** The
blood test is a morning fasting serum C-terminal telopeptide
(CTX), It isan index of bone turnover, with lower values rep-
resenting suppressed bone turnover and a reduced healing
capability. Values more than 150 pg/mL represent minimal or
no risk. .In many studies said that who has taken an oral bis-
phosphonate for less than 3 years can be treated as any other
patient and although CTX testing may be useful as a reference,
it is not necessary with this relatively short duration of bis-
phosphonate use. And for patients who report oral bisphospho-
nate use exceeding 3 years, CTX test are recommended.*

However, dental practitioners must not overlook easily the
possibility of development the bisphosphonate induced
osteonecrosis in patient who has taken an ord forms for less 3
years. Because there are fewer patients with osteoporosis who
develop this complication, although the one patient developed
bisphosphonate induced osteonecrosis of the jaws after 2 years
of oral alendronate such as in our case, it is not certain what
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the median time of exposure is and other factors of inducing
osteonecrosis could be present like advanced age, medical his-
tory, and so on.”

One study showed that there was a higher prevalence of dia
betes in patients with bisphophonate induced osteonecrosis of
the jaws and this to be a significant factor.***” Other suggested
comorbidities that have yet to be investigated include peripher-
al vascular disease and cigarette smoking.”® Therefore, it must
be sure the precise drug, its dose, duration of therapy, and con-
comitant diseases and medications in their medical histories
without exception. Even if the patient has taken oral forms for
2 yearsin our case, bisphosphonate induced osteonecrosis was
developed. It seems to be affected by another factors such as
advanced age and diabetes.

Because there is no effective treatment, the goal of treatment
isto get the patient comfortable. If the exposed bone is asymp-
tomatic, maintenance with 0.12% chlorhexidine is all that is
initially required. If the evidence of infection is present, antibi-
otics should be provided in addition to the chlorhexidine
rinse.®®

If the exposed bone shows clinical or radiographic evidence
of a sequestrum with the anticipation of uncomplicated heal-
ing, a local debridement can be planned. In extensive cases
where purulent exudates or sinus tracts are visualized, culture
and microbial sensitivity testing may be required for more
extensive surgical procedures.®

A management protocol for patients who receiving bisphos-
phonate therapy was suggested by Marx, bisphosphonate dis-
continuation and CTx monitoring may be needed and the CTx
level should be greater than 150 pg/mL before surgery. If
approved by the patient’ s physician, the bisphosphonate would
be discontinued for 3 months before the procedure and further
3 months following surgery.?

Most reports of hisphosphonate induced osteonecrosis of the
jaw occur after the patient has been taking bisphosphonates for
6 months or more. So if the patients who are about to start tak-
en bisphosphonates, it may be possible to provide dental care
early in the treatment for without development of osteonecro-
sis from dental treatment. If possible should be delayed reciv-
ing bisphosphonates for approximately 4 to 6 weeks after inva
sive procedures such as dental extractions to give the bone a
chance to recover.># In 2006, Jeffcoat reported the results of
100% success rate of 102 implants with no clinical evidence of
infection, pain, or necrosis in the patients who received oral
bisphosphonates. The mean duration of bisphosphonate thera-
py prior to the study was 3 years.® In 2008, Bao-Thy Grant
reported the results of his study, of the 115 patients taking oral
bisphosphonates, none show evidence or gave symptoms of
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necrosis. All have had successful implant restorations. The
mean duration of oral bisphosphonate therapy was 38 months.?
Despite the widespread use of oral bisphosphonates, a review
of the literature found only one case of dental implant failure
associated specifically with oral bisphosphonate use. The case
report from 1995 suggested that failure of 5 implants was
caused by bisphosphonate therapy. The drug discussed in this
case report was etidronate disodium (Didronel; Procterand
Gamble).®

Bisphosphonate induced osteoneccrosis is by no means
common, but it could be occur, al patients considering surgi-
cal treatments should be asked about bisphosphonate use and
should be advised of possible risks. There is insufficient evi-
dence suggests that duration of oral bisphosphonate therapy
correlates with the development and severity of osteonecrosis.
More data are needed to determine at what point invasive den-
tal treatment such as implant placement should be routinely
modified. And additional data are needed to suggest that
implant placement, tooth extraction, and other surgical treat-
ments should be routinely avoided for patients receiving oral
bisphosphonate therapy.

Conclusions

Principally, the treatment of patients receiving oral or intra-
venous bisphosphonates should be preventive. All potential
sites of infection must be eliminited and to reinforce the
importance of oral hygiene maintenance, frequent periodic fol-
low up visits should be scheduled.

If the patients are suffered from bisphosphonate induced
osteonecrosis of the jaw, all dental treatments should be done
gentlely and atraumatically.

Also, significant to dentists, should not overlook the possibil-
ity of development the bisphosphonate induced osteonecrosis
in patient who has taken an ora forms for less 3 years. each
patient should be informed in full about this risk and be got
wind of the early signs of development of this condition.
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