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Oral Bisphosphonates and Dental
Implants: A Retrospective Study

Brian M. Bell,* and Robert Edward Bell, DDS†

Purpose: The objective of this retrospective study was to examine whether patients who take
medications containing bisphosphonates (BPs) are at greater risk of bone graft and implant failure than
other patients.

Patients and Methods: This study involved the examination of 42 patients (101 implants) who had
taken medications containing BPs prior to surgeries involving oral bone grafting or endosseous implant
placement. Patients had been taking BP medications from 6 months to 11 years prior to implant surgery,
and most continue to take these medications through the present time. Patients were examined to
determine implant loss, changes in pocket depth bleeding on probing, the height of the ridge, and any
evidence of osteonecrosis of the jaw.

Results: Five implants failed, giving a 95% success rate, which is comparable to the normal success rate
of 96.5% by the same operator. No patient showed signs of osteonecrosis of the jaw.

Conclusion: Patients who take oral BPs are no more at risk of implant or bone graft failure than other
patients.
© 2008 American Association of Oral and Maxillofacial Surgeons
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isphosphonates (BPs) are a class of drugs commonly
sed to decrease osteoclast activity and bone turn-
ver, typically giving higher bone density. BPs can be
dministered either orally or intravenously. Several
tudies suggest that patients using BPs given intrave-
ously are at a greater risk of developing osteonecro-
is of the jaw (ONJ), although a direct causal relation-
hip has yet to be determined.1 However, according
o a task force set up by the American Society for
one and Mineral Research, there is little information
vailable about the risks of the less-potent oral BPs.1

Oral BPs, also called nitrogen-containing BPs, are
ommonly administered to people suffering from os-
eoporosis. Non-nitrogen BPs function by competing
ith ATP in osteoclasts and triggering apoptosis in

hese cells, thus decreasing bone resorbtion.2 The
echanism of nitrogen-containing BPs is less well

nown. According to Reszka and Rodan,3 nitrogen-
ontaining BPs inhibit the farnesyl diphosphate synthase
nzyme of the cholesterol biosynthesis pathway and
isrupt the isoprenylation branch pathway, which inhib-
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ts proteins and other factors that play a rate-limiting role
n osteoclast resorbtion of bone.

There has been discussion regarding the risks asso-
iated with the performance of oral surgical proce-
ures, particularly bone grafting and implant place-
ent, on patients who are taking oral BPs. Marx et al4

oncluded that prevention of BP-related ONJ is not
ompletely possible, but noninvasive preventative
rocedures could help decrease its incidence. Hewitt
nd Farah5 came to similar conclusions, recommend-
ng surgical treatment be completed before a patient
egins to take BPs, and preventative measures be
aken afterward. In a case study and literature report,

ong et al6 suggested long-term oral BP users be
reated with caution, although more study was
eeded. An official statement by the American Asso-
iation of Oral and Maxillofacial Surgeons7 recom-
ends patients cease using BPs 3 months prior to and

 months after oral surgery if possible, especially if a
atient has been using BPs for over 3 years.
On the other hand, Jeffcoat8 published 2 prospec-

ive studies in 2006 which suggest that oral BPs may
ot increase the incidence of ONJ. In the first study,
35 patients (173 women) were randomly assigned to
 placebo or 70 mg of alendronate weekly for 2 years,
hen alveolar bone height and safety were examined.
o evidence of alveolar damage was seen, and there
as a lower occurrence of infection and tooth loss in

he alendronate group. In the second single-blind
tudy, implant success in 50 consecutive patients, 25

aking BPs and 25 age-matched control subjects, was
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lindly assessed for 3 years. No significant difference
as seen in the 2 groups.
The purpose of this retrospective study was to

etermine whether patients who take oral BP medi-
ations are at greater risk of implant and bone graft
ailure than other patients.

atients and Methods

Medical records for all patients who had been seen
ince 1990 were reviewed, and those patients who
ook medications containing BPs prior to receiving
ental implants or bone grafts were used for the
tudy. A total of 100 implants were placed in 42
atients. The patients were predominantly female
95%). Thirty of these patients also received bone
rafts, for a total of 68 bone grafts. There were 41
ocket grafts, 6 sinus lifts, 4 closed sinus lifts, 13
uided tissue regenerations, 1 tunnel graft, and 3
uccal contour grafts. Thirty-four patients took alen-
ronate at the time of surgery, 6 risedronate, and 2

bandronate.
The 42 patients were called in for a follow-up

ppointment to examine their jaws. Patients were
sked about their history with BPs. During the exam-
nations, periodontal probing was performed and
ocket depths recorded, as well as bleeding on prob-

ng. Panoramic and periapical x-rays were taken and
xamined to ensure that patients were not suffering
rom bone loss.

Data gathered from the patients’ charts included
he date and description of oral surgeries, other med-
cal problems and medications taken, the stability of
he implant at the time of surgery, bone graft type and
aterial, whether antibiotics were given prophylacti-

ally and what type.
The average length of follow-up was 3 years and
month, the shortest period was 4 months, and the

ongest was 7 years and 5 months.

esults

Of the 100 implants placed, 5 failed, giving a 95%
uccess rate, which is comparable to the success rate
f 96.5% for the 734 implants placed in patients not
aking BPs by the same operator in 2006. Five pa-
ients, all females, experienced failure of a single
mplant. Four of these patients received multiple im-
lants at the time of surgery, but none experienced

ailure of more than 1 implant. All 5 later had the
mplant successfully replaced.

Of these 5 patients, 1 had been on BP medication
or 6 months, did not smoke, and received no bone
rafting. The implant failed after 3 months. Another
atient had been taking BPs for 3 years before implant

urgery, smoked a pack of cigarettes a day, and re- a
eived socket bone grafts. The implant failed within 2
onths. The third patient had taken BPs for 2 years

efore surgery, did not smoke, and received a closed
inus lift. The implant and bone graft failed after 5
onths. The fourth patient had been on BPs for 5

ears before surgery, did not smoke, received a sinus
ift, and the implant had limited stability at the time of
lacement. The implant failed after 3 weeks. The fifth
atient had been on BPs for 3 years, did not smoke,
nd had a closed sinus lift. The implant failed within
months. There was no evidence of exposed bone or
NJ in any of these patients.
Three of the 5 failed implants were in the posterior
axilla. Of these 3, 1 was in the site of a sinus lift and
were in the sites of closed sinus lifts. The other 2

ailed implants were placed in the upper lateral inci-
or and lower cuspid areas. The lateral incisor implant
as placed immediately after extraction and the pa-

ient had a history of smoking. The patient with the
ower cuspid implant wore an over denture during
ealing, which may have prematurely loaded the im-
lant.
No patient examined showed signs of ONJ. One

atient experienced 2 mm of vertical bone loss. She
ad stopped using BPs 1 year before her follow-up
ppointment, but 2 years after her surgery. No other
atients had clinical or radiographic signs of bone

oss. There was no bleeding on probing around any of
he implants, and pocket depths remained unchanged
rom the 2 month follow-up visit to the final evalua-
ion.

iscussion

The reasons for implant failure did not seem to be
elated to BP treatment. Sixty percent of the failed
mplants were in the posterior maxilla, compared to
3% of the total implants placed in the same area. One

mplant failed in a patient who smokes cigarettes.
hese data are consistent with the higher risk of

mplant failure in the posterior maxilla and in patients
ho smoke.
The results of this retrospective analysis show no

ausal relationship between oral medications contain-
ng BPs and implant failure. The 95% success rate of
mplants for patients in this study is comparable to the
6.5% success rate in 2006 for the same operator.
urthermore, there was no evidence of ONJ or any
ther related complication in any of the patients in
his study.

Bone graft procedures in these patients were very
uccessful. Only 1 case of bone graft failure was ob-
erved. This is of interest, as osteoclasts are critical in
he resorbtive phase of graft healing. Nevertheless,
inus lifts, guided tissue regeneration, socket grafting,

nd tunnel grafts were preformed without complica-
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ion. Grafting materials included autogenous bone
arvested from intraoral sites, xenograft (biooss), and
esorbable collagen membrane (bioguide). No areas
f dihisence, infection, or loss of graft occurred. No
omplications including no cases of ONJ arose at the
ntraoral donor sites.

In this limited study of 42 patients, implant place-
ent and oral bone grafting appear to be safe and

uccessful procedures in patients taking oral BPs for
steoporosis. Considering the number of patients tak-

ng oral bisphosphonates who have already received
ental implants, further retrospective studies of this
ature as well as prospective studies will be helpful in
larifying this issue.
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