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Disclaimer

Hazards

Great care has been taken to maintain the accuracy of the informa-
tion contained in this publication. However, the publisher and/or the
distributer and/or the editors and/or the authors cannot be held re-
sponsible for errors or any consequences arising from the use of the
information contained in this publication. The statements or opinions
contained in editorials and articles in this publication are solely those
of the authors thereof and not of the publisher, and/or the distributer,
and/or the IIF.

The products, procedures and therapies described in this work are
hazardous and are therefore only to be applied by certified and trained
medical professionals in environment specially designed for such pro-
cedures. No suggested test or procedure should be carried out un-
less, in the user's professional judgment, its risk is justified. Whoever
applies products, procedures and therapies shown or described in this
publication will do this at their own risk. Because of rapid advances
in the medical sience, IF recommends that independent verification of
diagnosis, therapies, drugs, dosages and operation methods should be
made before any action is taken.

Although all advertising material which may be inserted into the work
is expected to conform to ethical (medical] standards, inclusion in this
publication does not constitute a guarantee or endorsement by the
publisher regarding quality or value of such product or of the claims
made of it by its manufacturer.

Legal restrictions

This work was produced by IF Publishing, Munich, Germany. All rights
reserved by IF Publishing. This publication including all parts thereof, is
legally protected by copyright. Any use, exploitation or commercializa-
tion outside the narrow limits set forth by copyright legislation and the
restrictions on use laid out below, without the publisher's consent, is
illegal and liable to prosecution. This applies in particular to photostat
reproduction, copying, scanning or duplication of any kind, translation,
preparation of microfilms, electronic data processing, and storage
such as making this publication available on Intranet or Internet.
Some of the products, names, instruments, treatments, logos, desi-
gns, etc. reffered to in this publication are also protected by patents
and trademarks or by other intellectual property protection laws« (eg.
«lF«, «lIF« and the IF-Logo] are registered trademarks even though spe-
cific reference to this fact is not always made in the text.

Therefore, the appearance of a name, instrument, etc. without desi-
gnation as proprietary is not to be construed as a representation by
publisher that it is in the public domain.

Institutions’ subscriptions allow to reproduce tables of content or pre-
pare lists of Articles including abstracts for internal circulation within
the institutions concerned. Permission of the publisher is required for
all other derivative works, including compilations and translations. Per-
mission of the publisher is required to store or use electronically any
material contained in this journal, including any article or part of an
article. For inquiries contact the publisher at the adress indicated.



Typical contents in ID

Evidence Reports summarize the latest «Hot Topics» from relevant journals putting similar
studies «side-by-side». This unique presentation of studies allows you to compare and contrast the
patient populations, the treatment interventions, and the quality of the scientific methods. The
«evidence-based bottom line» is presented with an overall summary statement at the beginning.
Clinical notes by implantologists with special expertise on the topic complete the Evidence Re-
port by providing their expert clinical opinion. ID is an implantology publication that provides atten-
tion to detail in balancing science with clinical opinion in such a clear, concise, and visually-friendly
presentation.

Literature Analyses provide you with an in-depth look at the research on a given topic.
A «Literature Analysis» is a critical review of the literature on the epidemiology, treatment
methods, and prognosis for implant-related topics or conditions. Literature Analyses are broader
than «Evidence Reports» and are written to serve as a reference tool for implantologists to help
them make decisions regarding how to manage patients, to assist them in evaluating needs for
future research, and to use the material for future presentations.

Critical Appraisals summarize the findings from important papers used for clinical decision
making or marketing by implant companies. In addition to the summary, the study’'s methods and
clinical conclusions are critically reviewed in an effort to challenge the implantology community
into not accepting everything that is published, while fostering alternative explanations and ideas.

Case reports give implantologists the opportunity to publish on unique patients using innovative
or alternative methaods for treating challenging patient conditions.

Research in Context is a helpful «what is» section to consult if you've ever read a study and
asked «what is a p-value» or any other research method question. It assists clinicians with
the critical evaluation of the literature by briefly describing relevant aspects of research
methods and statistical analysis that may bias results and lead to erroneous conclusions.
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Case Report

Immediate Loading Alternative After Failed
Dental Implant:

Author:

Ihde Stefan K.A., Dr.med.dent. *
Lindenstr. 68

CH-8738 Uetliburg

e-mail: dr.ihde@bluewin.ch

Abstract

Though failure rates of endosseous dental im-
plants are relatively low, the increasing number
of implant surgeries being performed worldwide
is leading to a greater number of implant fail-
ures. This is creating a challenge for both the
implantologist and the patient. Patients, who
have been treated successfully with implants in
the past, will likely select implants again in lieu
of prostheses in the event of an implant failure.
However, most patients do not understand, nor do
they want to experience, the long waiting period nec-
essary for returning to normal masticatory function
after initiating the reimplantation process.

This waiting period can be eliminated with the
application of basal implants (e.g. BOI®). The case
presented here demonstrates the possibility of
returning the patient to normal masticatory ac-
tivity in a short period of time after failed screw
implants.

Keywords:

immediate loading; dental implant failure; basal
implants; blade implants
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Survival rates for conventional dental implant
systems are relatively high in normal healthy
bone."” However, since osseointegration repre-
sents a dynamic process both during its estab-
lishment and its maintenance, even implants
which initially integrate well, may occasionally
show unexpected maobility when the bone/im-
plant/restoration system has been in actual
function and the forces imposed by the masti-
cation increases or some of the abutments in-
volved in carrying a bridge yield.

A large number of dental implants have been
performed worldwide. In the USA alone, it has
been estimated that more than 300,000 dental
implants are performed annually.®*4 According
to a recent report, those actually implanted in
the USA in 2000 numbered 910,000 (Annual
Industry Report, 2000). Therefore, despite a rel-
atively low failure rate in today's dental implant
environment, the absolute number of failures
is high and presents a clinical challenge to the
dental implantologist. Because of the growing
demand for dental implants, their failure is be-
coming one of the most challenging dental com-
plications of our times.®® The major problem in
implant dentistry in the future will become late-
stage failure and loosening.®! In recent years the
use of screw and cylinder implants has become
very popular. Whenever the bone supply is re-
duced, bone augmentations are recommended
today. The results of augmentation procedures
are not as predictable as the implant proce-
dure.”) For some practitioners the use of blade
implants are a good alternative to augmenta-
tions combined with screw implants, because



they help avoiding augmentations.

The likelihood for re-integration of a mobile
crestal implant (i.e. screw, cylinder, blade] is
small if the interface between the implant and
the bone is bacterially contaminated (due to ver-
tical or horizontal mability) and the perfusion in
the interface area is increased. In some patients,
general and local contraindications may restrict
the possibilities for re-implantation.® Methods
to overcome this challenge therefore needs to
be proposed and evaluated. \We report on an
alternative implant method that is ideal for the
treatment of patients who present with a failed
blade implant(s) and the desire to continue rela-
tively normal uninterrupted mastication.

Case Report

This is a report of a 54 year-old female who
was treated 25 years ago after the loss of the
molars in the lower left mandible. The patient
had received a crown block with four chewing
units through a two-stage procedure. About 14
years later the upper jaw had been treated with
4 cylindrical implants, and two of them survived
for 9 years in full function 9",

The patient presented to our dental clinic, with
increased loosening of the bridge in the lower
left mandible. The anterior tooth-support had
yielded: the second premolar was fractured and
the first premolar by itselve was not suitable to
carry the masticatory load of this whole quad-
rant. The bridge incl. the implant was maobile in
the vestibular-lateral direction. The patient did
not report any pain but was bothered by restrict-

ed chewing ability on the right side. The following
treatment alternatives were discussed with the
patient:

a) removal of the bridge in quadrant lll and re-
moval of the blade implants with a subsequent
two-stage approach with screw implants after
bone augmentation. After a regeneration period
of 3 months after the removal of the implant,
the patient could undergo bone augmentation,
followed by a new implant treatment; or

b) removal of the bridge in quadrant Ill and re-
moval of the blade implant followed by immediate
insertion of 3 basal implants (BOI®)"%"®) taking
advantage of the intact cortical bone available.
The patient chose the second option as it would
allow him immediate return to normal mastica-
tory activity. Inserting another blade implant into
the existing implant cavity did not seem possible,
taking into account the total bone height left.

After extraction of the implant and the two
premolars under local anesthesia, three basal
implants were inserted laterally using multi-cor-
tical support by taking advantage of the existing
cortical bone available. In region 34, a three-seg-
ment, one-piece, basal implant was inserted di-
rectly into the extraction alveole. Region 35 was
equipped with a single base-plate basal implant.
In region 37, directly to the extraction alveole, an
asymmetrical basal implant was inserted.

The impression was taken directly after the im-
plant installation. The sutures were removed at
the next appointment, at which time metal cast-
ing was examined, and the final metal/ceramic
bridge was incorporated on the 4th post-opera-
tive day. Figures 1 and 2 show enlarged sections
of the treatment process from the panoramic
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overview shots.

The vertical insertion slots as well as the ex-
traction slot left after the removal of the blade
impant was covered with autologous fibrin mem-
branes.'®

Clinically, the patient showed visible swelling of
the left cheek for 3 days and she took pain medi-
cations for three days. The patient was asked to
refrain from the consumption of hard food for
2 months; however, she began using the new
bridge immediately for all other masticatory
function and reported similar use and oral func-
tion compared to her bridge in the contralateral
jaw. Although we recommended the refrain from
smoking, she continuously smoked several ciga-
rettes throughout the treatment phase. This af-
fected the soft tissue healing, leading to delayed
healing.

Discussion

Failed implants pose a significant challenge to
both the implantologist and the patient, especial-
ly when using conventional dental implant sys-
tems (i.e., screw implants). From the patient's
perspective, who has grown accustomed to nor-
mal mastication with the existing implant sys-
tem before experiencing symptoms, the thought
of “starting over” and having to wait a significant
amount of time before returning to normal func-
tion is daunting. However, the implantologist
must be prudent in his/her surgical treatment
and rehabilitation so as to avoid another failed
implant. It could be argued that one should be
particularly careful during the initial operation
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so as to avoid this scenario. However, failed im-
plants are inevitable despite the use of a qual-
ity implant and a skilled implantologist. Though
failure rates have declined over the past several
decades, more implant operations are being
performed. The absolute number of failures,
therefore, is on the rise.

In the patient case that has been presented,
the patient decided to have basal implants in-
serted because she could avoid the 6 months
of treatment and rehabilitation necessary for
return to normal mastication if screw implants
were re-inserted. With the option of basal im-
plants that are inserted from the lateral aspect
of the jaw bone, using the resorption-resistant
cortical bone, we were able to provide the pa-
tient a viable alternative which allowed for a
single surgical procedure followed by immediate
masticatory function. Prosthetic constructions
which combine teeth and basal implants also
have proven to be favorable options for future
success.™

The replacement of failed screw implants with
basal implants, regardless of the etiology (e.g.,
infection, functional loosening, etc.), constitutes
an important indication for BOI® implantology."®
'3 The remaining bone quality and quantity
available is also not an issue - in fact, that is a
strength of the BOI® procedure. When conven-
tional dental implant systems fail, there is typi-
cally little bone for immediate re-implantation.
For BOI® implants, almost any amount of bone
remaining is sufficient for corrective procedures
in most cases. This, coupled with the patient ben-
efit of immediate functional use, makes BOI® an



excellent alternative for treating a patient with
failed dental implants.

Conclusion

Basal osseointegrated implants are an excel-
lent alternative for the implantologist faced
with a patient who has experienced an implant
failure(s). They provide a new implant(s) and al-

low the patient to return to normal masticatory , . .
. . . Figure 1. The radiolucent areas around the enossal implant 37
function with little-to-no delay, and the tooth 35 are shown in the preoperative overview photo.

Legends

Fig. 2. The blade implant was mobilized through a small vertical Fig. 3. The implant was quite resistant to extracting forces and
slot had to be removed with the help of a crown click instrument

CMF.Impl.Dir. Vol 2-2008 77



Fig. 4 .After a rightto-left vertical cut, the horizontal cut for the
basal implant created the horizontal osteotomy

Fig. 6. The fully inserted BOlimplant fits the available bone ex-
actly. Note that the extraction slot was not touched by the verti-
cal implant part. The baseplate however projected through the
basal slot areas into the medial cortical wall of the mandible.
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Fig. 5. The 9/12 single piece BOI®-implant during the insertion

Fig. 7 A tripple-BOI®-Implant before insertion in the area if the
first premolar.



Fig. 8 . Lateral view of the implants in the areas of the premolars, Fig. 9 Placement of a fibrin membrane over the vertical implant
immediately after insertion. parts. The membrane covers the vertical slot and the extraction
slot where the blade implant was extracted before.

Figure 10._The newly placed and previously incorporated implants are shown four days Post—

operative. The extraction alveoles in the area of the teeth and the relation to the placed implants

are clearly visible.
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Research in Context - Part IV

Blinding: What does this mean and who
should be blinded?

Teaser

Blinding as a safeguard for preventing bias in
study results is often confused with other meth-
odological precautions, such as concealment of
allocation during the randomization process - a
concept discussed in the last edition of Implant
Directions. Unlike pharmaceutical trials, surgical
trials can typically not blind the implantologist to
the type of implant. Does that mean you don’t
have to use blinding in your studies?

Text

Lack of blinding in medical studies has been as-
sociated with increased magnitudes of the ob-
served effect. In a survey of orthopedic surgeons,
114 respondents (21%)] had never heard of the
term “blinding” as a method of reducing bias in
surgical research. When those who heard of
blinding were asked to define the term “double
blind” from a series of options, 29 different defi-
nitions were given. In a meta-analysis entitled,
“Reporting of Outcomes in Orthopaedic Ran-
domized Trials: Does Blinding of Outcome As-
sessors Matter?”, studies that blinded outcome
assessors were associated with a significantly
lower treatment effect than those studies with
unblinded outcome assessors. This translated

to relative risk reductions of 38% for blinded
outcome assessments compared with 71% for
unblended outcome assessments (a difference
of 33%). There is clearly an exaggerated treat-
ment effect reported in studies that do not blind
the person evaluating the patients’ outcomes!
When evaluating a study, consider the following
guestion and their definitions with respect to
blinding.

Was there blinding of patients, investigators
and study personnel assessing outcome?

Blinding, or masking, refers to keeping persons
involved in a trial (RCT, cohort, or case-control
study) unaware of which study subjects are in
which treatment arm. The main reasons for do-
ing this are:

* To avoid possible influences of this knowledge

in assessing the outcome.

* To minimize a different rate of loss-to-follow-

up between treatment groups.

When determining who should be blind, ask
these three questions:

* Can | blind the patients? The best way to avoid
the placebo effect is to prevent the patient
from knowing if he or she received the treat
ment of interest.

* Can | blind the implantologist or surgeon?
Differences in patient care other than the in-
tervention (such as rehabilitation care] can
bias the results.
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* Can | blind those that evaluate the outcomes?
If study personnel are privy to treatment, out
comes assessed by these personnel such as
radiographs or clinical status may reflect the
assessor’s bias [conscious or subconscious)

* Can | blind the person who does the data
analysis(e.g.,biostatisticianorepidemiologist)?

Generally,

* A trial is double-blind if both the patients and
research staff members responsible for mea-
suring outcomes are kept unaware.

e A trial is single-blind if only one of these
parties (usuallythe subjects)are kept unaware.

* Blinding may also be extended to people with
other roles, such as those performing the
statistical analyses on the data.

In dental implant studies, it is often not feasible
to blind the implantologists (they know what im-
plant they put in the patient). If comparing two
different screw type implants (e.g., SLA active
versus SLA), it is possible to blind the patient,
the person who assesses the outcome, and the
statistician. WWe've never seen this done before
but in order to claim one implant more effective
than another, the blinding of the assessors is
critical and if you can blind the patient even bet-
ter!

Next issue of Implant Directions....

The importance of equivalent patient care
and adequate follow-up in clinical studies

82



Critical Appraisal

Reference

NkenkeE,HahnM,WeinzierlK,Radespiel-Troger
M, Neukam FW, Engelke K. “Implant stability and
histomorphometry: a correlation study in hu-

man cadavers using stepped cylinder implants”
Clin Oral Implants Res. 2003 Oct;14(5):601-9.

Performing Clinic

Department of Oral and Maxillofacial Surgery,
University of Erlangen-Nuremberg, Germany.
emeka.nkenke@mkg.imed.uni-erlangen.de

ARTICLE SUMMARY
Authors summary

Resonance frequency analysis was superior to
periotest in assessing implant stability based on
histomorphometric data; however, it seems that
the noninvasive determination of implant stabil-
ity has to be improved in order to give a more
comprehensive prediction of the bone charac-
teristics of the implant site.

Study objectives

To determine the correlation between the pri-
mary stability of dental implants in edentulous
mandibles and maxillae with bone mineral den-
sity and histomorphometric parameters.

Design

A human cadaveric study.

Subjects

Recently deceased, male edentulous patients
who had bequeathed their bodies to the Ana-
tomic Institute | of the University of Erlangen-
Nuremberg for medical-scientific research and
training purposes.

Implants

48 stepped cylinder screw implants (11mm
length by 3.8mm diameter Frialit® 2, Friadent,
Mannheim, Germany] were installed in two un-
fixed human maxillae and two unfixed human
mandibles collected from three different recent-
ly deceased subjects (ages at death 75, 82 and
95 years).

Measurements

*Peak insertion torque (Ncm) was measured
during implant placement.
*Bone mineral density was assessed using
guantitative computed tomography (QCT).
s|mplant stability was measured by the following
(10 measurements/implant):
o Periotest values;
o Resonance frequency analysis.
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*Histologic specimens were prepared (Smm
slices in the bucco-oral direction parallel to the
longitudinal axis of the implants and including
them in the bone block] for the following assess-
ments:

0 bone-to-implant contact;

o trabecular bone pattern factor (TBPf);

o density of trabecular bone (BV/TV];

0 height of the cortical passage of the
implants.

*Linear regression was used to assess the cor-
relation between each of these measurements

Results

°The mean resonance frequency analysis
values (maxilla 6130.4+363.2 Hz, mandible
6424.5+236.2 Hz) did not correlate with the
Periotest measurements [maxilla 13.1£7.2,
mandible -7.9%2.1) and peak insertion torque
values (maxilla 23.8x2.2 N cm, mandible
45.0£7.9 N cm), Table.

*No correlations could be found between the
resonance frequency analysis (see values above),
the bone mineral density (maxilla 259.2+124.8
mg/cm3), mandible 349.8£113.3 mg/
cm3), BV/TV [maxilla 19.7£8.8%, mandible
34.3£6.0%) and the TBPf [maxilla 2.39%1.46
mm-1, mandible -0.84+3.27 mm-1), Table. 1.

*Resonance frequency analysis values did cor-
relate with bone-to-implant contact of the oral
aspect of the specimens [maxilla 12.6x6.0%,
mandible 35.1+5.1%) and with the height of the
crestal cortical bone penetrated by the implants
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in the oral aspect of the implant sites (maxilla
2.1£0.7 mm, mandible 5.1+£3.7 mm)], Table.

*Periotest values showed a correlation with the
height of the crestal cortical bone penetrated by
the implants in the buccal aspect of the implant
sites (maxilla 2.51.2 mm, mandible 5.4+1.2
mm)], Table.

REVIEWER 'S EVALUATION
1. Methodological strengths:

*The authors used humansfortheirassessment
as opposed to animals which is more realistic
to clinical practice.

*The sample size appeared adequate for the
assessment.

*The authors evaluated several important clini-
cal measurements in use today.

2. Methodological limitations:

*These subjects were very deceased elderly
male patients and therefore not generalizeable
to the average patient population receiving im-
plants.

°lt is unclear who performed the assessments
and how the data was handled to ensure blind-
ing to the findings of the other measurements
that were being correlated.

*Despite a significant correlation with one histo-
morphometric measurement and height of cor-
tical bone penetrated by the implant, resonance
frequency analysis correlated the least (p=.900]
with bone mineral density compared to insertion



torque and periotest which is conflicting with
previous findings in the literature.

°The authors made multiple comparisons but
did not adjust for this in their analysis through a
Bonferroni correction or other comparable sta-
tistical technique. When multiple comparisons
like this are made, statistical correlations can be
observed simply by chance and therefore such
an adjustment helps to ensure that findings are
not by chance alone.

*The results can not be transfered to the real
life situation, because biologic adhesion of the
blood cloth to the impant and the bone surface
could dramatically alter the results and ,- espe-
cially in soft bone-, could have a large influence
on the clinical stability.

3. How might the findings from this Critical
Appraisal be applied to patient care?

The reviewers do not any connection to the
patients care. Although the study is techni-
cally well performed, the outcome is, that
implants in more and more cortical bone are
more stable. It was known before, that Peri-
otest-measurements are unralyable and the
device is hardly used any more for this rea-
son..

4. Are the likely treatment benefits worth the
potential harm and costs?

During this study neither humans nor animals
were harmed. The costs of the study are
assumend to be low and forthis reason it was
justified to perform this study.

For future studies the results might have
been grounds for comparison between RFA-
measurements and CT-scans, however the
authores did not perform this assessment
(CT-scan]) in their study.
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Table: P-values* for the correlations between the different parameters

Peak
insertion | Periotest | Resonance frequency analysis
torque
P P P
Peak insertion torque — 0.019 0.193
Periotest 0.018 — 0.28
Resonance frequency analysis 0.193 0.28 —
Bone mineral density 0115 0157 0.9
TBPf 0114 0.602 0.292
BV/TV 0.122 0.14 0.86
Cortical bone density, oral aspect 0.764 0.954 0.178
Cortical bone density, buccal aspect 0.513 0.455 0.28
Bone-to-implant contact, oral aspect 0.156 0277 0.024
Bone-to-implant contact, buccal aspect 0278 0.808 0454
Implant length within the implant site, oral aspect 0.196 0.151 0.906
Implant length within the implant site, buccal aspecy 0.66 0.14 0.582
Helght of the crestal cortical bone penetrated by 0.343 0.244 0.002
he implant, oral aspect
|It-le|ght of the crestal cortical bone penetrated by 0.323 0.015 0.067

he implant, buccal aspect

TBPf: trabecular bone pattern factor; BV /TV: trabecular bone volume.

*Items in bold indicate statistically significant correlations at p <.05.
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Evidence Report

A comparison of survival and complications
of dental implants placed in irradiated versus
non-irradiated bone

Evidence Report Purpose

Irradiation of head and neck tumors cause per-
manent hypoxic, hypocellular and hypovascular
changes in bone, skin, and mucosa, which may
lead to tissue breakdown and chronic nonheal-
ing wounds. Also, radiotherapy reduces the pro-
liferation of bone marrow, collagen and perios-
teal and endothelial cells. The extent of changes
is dependent upon dose, fields of radiation and
type of radiation treatment (e.g. hyperfraction-
ation vs. standard fractionation). The reduced
viability of irradiated bone may not be capable
of remodelling as the implant is subjected to
stresses associated with supporting, retaining,
and stabilizing prosthetic restorations. Further-
more, there is an increased risk of osteoradio-
necrosis in irradiated bone. Hyperbaric oxygen
(HBO)] treatment may help revitalize the bone by
stimulating angiogenesis, leading to improved
success rates, but long-term clinical follow-up
data are still lacking.

Objective

To critically summarize the recently published
literature examining implant survival and other
outcomes in studies of intraoral dental implants
placed in irradiated compared to non-irradiated
bone.

Summary

There was a trend towards lower cumulative
survival rates for dental implants placed in ir-
radiated compared to non-irradiated bone. All
studies reported lower rates of survival in irra-
diated implants by 5-13% compared to non-ir-
radiated implants. One study found significantly
greater peri-implant bone resorption and no dif-
ferences in implant stability for dental implants
placed in irradiated versus non-irradiated bone.
Another reported greater than 3 times the risk
of soft tissue healing complications in irradiated
implants compared to non-irradiated implants.
Studies were of moderate quality so conclusions
based on reported differences should be consid-
ered with caution. Additional methodologically
rigorous comparative studies with comparable
characteristics between groups are needed to
better evaluate the effect of irradiation upon
dental implant outcomes.

Sampling

A MEDLINE search was performed to iden-
tify recent studies published between January
1999 and January 2008 examining treatment
outcomes of intraoral dental implants placed in
irradiated versus non-irradiated bone. Eleven
articles evaluated the treatment comparison of
interest. Five articles which included outcomes
on implant survival met our criteria and are in-
cluded in this report, Table 1.
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Table 1. Medline Search Summary

Terms

Hits Reviewed

Search dental implants OR dental implantation, endosseous [MeSH]

14,195

Search (dental implants OR dental implantation, endosseous [MeSH|) AND
(radiotherapy OR radiation effects OR cranial irradiation OR ionizing radiation), 136 5
Limits ENGLISH, Human, Literature containing Abstracts

IBibliographies from existing literature

Total Reviewed

Common Outcome Measures

* Implant survival

* Implant success

* Peri-implant bone resorption
* Implant stability

* Soft-tissue parameters

Interventions

Intraoral dental implants were placed in irradi-
ated or non-irradiated bone and were described
as follows:

Landes (2006)

* Thirty patients underwent surgical removal of
oral cancer. Additionally, radiotherapy was per-
formed on 19 of these patients within 100 days
postoperatively. Radiated patients received 57
Grey (Gy] at single doses of 1.9 Gy. ITl full-screw
dental implants were placed following cancer
treatment (mean 21 months after radiotherapy
for irradiated patients, mean 8 months after
surgery for non-irradiated patients).
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Nelson (2007)

* Ninety-three patients underwent surgical re-
moval of intraoral cancers, 29 of whom also had
postsurgical radiotherapy up to 72 Gy, delivered
in fractions of 2 Gy given daily for 5 days each
week. Implants were placed after a minimum of
6 months following radiation therapy.

Yerit (2006)

* Seventy-one patients underwent treatment
(surgery, radiation therapy with total dosage of
90 Gy] for oral cancer, and mandibles were then
reconstructed. Implants (n=316) were placed
(range 0.34 to 6.35 years after reconstructive
surgery] in irradiated or non-irradiated mandibu-
lar bone.

Shaw (2005)

* In a retrospective study, 81 consecutive pa-
tients underwent surgery for oropharyngeal
cancer, 38 of whom also received radiotherapy,
median 50 Gy, range 40-66 Gy. In 1995, HBO
treatment was used routinely in irradiated pa-



tients at the time of implant insertion (n=24).
Implant-based oral rehabilitation occurred ap-
proximately 1 year after surgery or completion
of postoperative radiotherapy.

Werkmeister (1999)

* In a retrospective study, 29 patients under-
went surgical resection of oral cancer, 12 of
whom also received postsurgical radiotherapy
with doses varying between 42 and 64 Gy (mean
954 Gy). Implants were placed at least 6 months
after bony reconstruction and 24 months after
irradiation.
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Table 2. Comparative studies evaluating intraoral dental implants placed in irradiated compared to non-
irradated bone.

female: 21%

age: 55 (35-
79)yrs

indication for
prosthetic
rehabilitation

Author |Study Design| Population Diagnostic Implant Placement Follow-up
. o
(year) Characteristics (%)
Irradiated Bone | Non-Irradiated LoE*
Bone
No HBO HBO
Landes Prospective N=30; Ni = | Surgical removal | N=19; Ni=72 | None N=11; Ni=42 | Median 36 | Moderate
(2006) Cohort 114 of oral cancer, (24-48)
indication for months:
female: 27% prosthetic 83%
age: B3 [47- rehabilitation
83) yrs
Nelson Retrospective [N=93; Ni=435| Surgical removal [N=NR; Ni=124] NR N=NR; Ni=311 | Mean 10.3 | Moderate
(2007) cohort of oral cancer, (5-161
indication for months)
female: 32% prosthetic years: 94%
age: 59 rehabilitation
(26-89) yrs
Yerit Retrospective |N=71; Ni=238| Surgical removal |N=NR; Ni=154| None N=NR; Ni=84 | Mean 5.42 | Moderate
cohort of oral cancer, (0.3 to 13.8)
(2008) indication for years: 46%
female: 21% prosthetic
rehabilitation
age:
57.8+14.2 yrs
Shaw Retrospective [N=81; Ni=364| Surgical removal | N=14; Ni=1 |N=24;| N=43;Ni=192 | Median 3.5 | Moderate
cohort of oral cancer, Ni=t (0.3-14)
(-2008) indication for years: 95%
female: 36% progthetic
age: 58 (15 rehabilitation
80) yrs
Retrospective [N=29; Ni=109] Surgical removal |[N=12; Ni=439 [None N=17; Ni=60 3years: |Moderate
cohort of oral cancer, NRt

N=number of subjects; Ni=number of implants; HBO=hyperbaric oxygen treatment

*|evel of Evidence (LoE) is based on study design and methods (Very high, High, Moderate, and Poor)

TTotal number of implants placed in irradiated bone=172 (HBO,/no HBO distribution not reported)

1INR (not reported) = for follow-up rate either not reported or precise follow-up rate could not be determined since the
initial number of eligible patients or number lost to follow-up were not provided.
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Table 3. Evaluation of articles comparing dental implants placed in irradiated versus non-irradiated bone

. Landes . Werkmeister

Study design and methods (2006) Nelson (2007)| Yerit (2006) | Shaw (2005) (1999)
. Prospective | Retrospective | Retrospective | Retrospective | Retrospective
?

1. What type of study design’ Cohort Cohort Cohort Cohort Cohort
2. Statement of concealed allocation?* N/A N/A N/A N/A N/A
3. Intention to treat?* N/A N/A N/A N/A N/A
4. Independent or blind assessment? NO NO NO NO NO
5. Complete follow-up of >85%? NO YES NO YES NO
6. Adequate sample size? NO YES YES YES NO
7. Controlling for possible confounding? YES NO NO NO NO
LEVEL OF EVIDENCE Moderate Moderate Moderate Moderate Moderate

* Applies to randomized controlled trials only
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Results

Implant survival (Figure 1)

All studies reported lower rates of survival in irra-
diated implants by 5-13% compared to non-irradi-
ated implants; however, only two reported statisti-
cal signficance. One author [Landes] did not report
dental implant survival rates.

* At 46 months, there were no statistically sig-
nificant differences in cumulative survival rates be-
tween implants placed in irradiated versus non-ir-
radiated bone (84% vs. 92%, respectively; p=.08]
[Nelson].

* At 8 years, the survival rate of implants placed
in irradiated bone was significantly lower than im-
plants placed in non-irradiated bone (72% vs. 95%,
respectively; p<003) [Yerit].

* At a median follow-up of 3.5 years, there were
no statistically significant differences in cumulative
survival rates between dental implants placed in
irradiated compared to non-irradiated bone (68%
patients, 82% implants vs. 77% patients, 87% im-
plants, respectively, p>.05). Further, no statistically
significant differences were found between individ-
uals who received HBO versus those without HBO
therapy (62% patients, 89% implants vs. 72% pa-
tients, 83% implants, respectively, p>.05) [Shaw],
Figure 2.

* At 36 months, there was a statistically signifi-
cant lower cumulative survival rate in implants
placed in irradiated compared to non-rradiated
bone (/3.3% vs. 85.3%, respectively, p<09]
[Werkmeister].
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Implant success

Overall success was defined as pocket prabing
depth < 5mm, negative bleeding on probing, and
bone loss < 0.2mm annually.

* Implant success rates did not reveal any sta-
tistically significant differences between implants
placed in irradiated compared to non-irradiated
bone (98% vs 100%, p>.05] [Landes].

Peri-implant bone resorption

* One study reported a significantly greater mean
marginal bone loss around implants placed in irra-
diated compared to non-irradiated bone at 2 years
(1.4 £ 09mmvs. 0.4 £ 0.5mm, p<01]) [Landes].

Implant stability

* No statistically significant differences were
found for Periotest® values between dental im-
plants placed in irradiated compared to non-ir-
radiated bone at 2 years (p>0.05]) [Landes].

Soft tissue parameters

There is a trend towards increased soft tissue
complications associated with dental implants
placed in irradiated compared to non-irradiated
bone.

* Periodontal probing depths were significantly
lower in irradiated versus non-irradiated cases at
2years (3.4 £ 1.7/mmyvs. 2.6 £ 0.6mm, p<002],
and gingival recession was significantly greater
inimplants placed in irradiated compared to non-
irradiated bone (0.8 £ 0.9mmvs. 0.4 = 0.5mm,
p<.015). No statistically significant differences



were found for peri-implant bleeding and plaque
indices between dental implants placed in irra-
diated compared to non-irradiated bone at 2
years (p>0.05] [Landes].

*Soft tissue healing complications at 12 months
(dehiscences of mucosa, local soft tissue infec-
tion, delayed wound healing) was significantly
greater in implants placed in irradiated com-
pared to non-irradiated bone (28.6% vs 8.3%,
p<.05; Figure 3] [Werkmeister]. The relative risk
of a soft tissue healing complication in implants
placed in irradiated bone is more than 3 times
greater compared to non-irradiated implants
(RR=3.4,95% ClI: 1.3, 8.9).

Methodological considerations

* All studies reviewed were cohort studies with
a rating of moderate (low quality cohort] level of
evidence. No very high quality randomized con-
trolled trials or high quality cohort studies were
identified in the literature.

* Two of the studies [Landes, Werkmeister] had
a sample size that was likely inadequate to show
a difference between the study groups for some
of the outcomes measured.

* Since multiple implants in the same subject
are not statistically independent, either one im-
plant should be chosen per patient or statistical
analysis should account for multiple implants per
patient. Only one study reviewed accounted for
multiple implants in the same subject [Shaw].

* Only two of the studies reported a follow-up
rate of 285%, which is necessary to ensure valid
study results.
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Figure 1. Cumulative survival rates for dental

implants placed in irradiated versus non-irra-
diated boneft

Cumulative Survival Rates (%) B Iradiated Bone

B Non-Iradiated Bone

p>005 p<0.003

100% 95.0% . p<0.05
92.0%

80% 1

0% |

40%

20%

46 months, n=93 8 years, n=71 3.5 years, n=81 3years, n=29
[Nelson] [Yerit] [Shaw] [Werkmeister]

Statistical significance noted on graphs if provided by author
T cumulative survival rates based upon number of implants

Figure 2. Cumulative survival rates for dental
implants placed in irradiated versus non-irra-
diated bone, by hyperbaric oxygen treatmentt

@ Irradiated Bone, no HBO
W Irradiated Bone, HBO

p-0.05 O Non-Irradiated Bone
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3.5 years, n=81 [Shaw]

Statistical significance noted on graphs if pravided by author
T cumulative survival rates based upon number of implants
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Figure 3. Soft tissue healing complications
for dental implants placed in irradiated ver-
sus non-irradiated bone *

wlrradiated Bone
@ Non-Imadiated Bone

40%
p<0.05
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Soft Tissue Heallng Complications (%)

12 months, n=29 [Werkmeister]

Statistical significance noted on graphs if provided by author
* n=number of subjects



Literature Analysis

Bisphosphonate Therapy and Risk of
Osteonecraosis of the Jaw
SUMMARY of Findings and Implications

Literature Analysis

A “Literature Analysis” is a critical review of the
literature on the epidemiology, treatment meth-
ods, and prognosis for implant-related topics
or conditions. Literature Analyses are broader
than “Evidence Reports” (also published in each
issue of Implant Directions) which focus on one
specific treatment intervention by comparing
and contrasting only 3 to 5 high quality articles
in greater depth.

Literature Analyses are written to serve as a
reference tool for implantologists:

* To help them make decisions regarding how
to manage patients;

* To assist them in evaluating needs for future
research;

* To use the material for future presentations.

Purpose

The purpose of this Literature Analysis was to
systematically search the literature to identify
key articles in an effort to better understand
the risk of osteonecraosis in patients who are ex-
posed to bisphosphonate medication. Moreover,
we wanted to summarize any literature reporting
osteonecrosis secondary to bisphosphonates
in patients with dental implants. This literature

analysis will address the following objectives:

* Provide background and details regarding
mechanism/pharmacology of bisphosphonate
medication

* Discuss risk factors for osteonecrosis sec-
ondary to bisphosphonate medication

* Report management recommendations for
osteonecrosis secondary to bisphosphonate
medication

e Summarize literature regarding implants in
patients taking bisphosphonate medications

Data Sources and Search Strategy

The overall purpose of this report was to evalu-
ate how bisphosphonates may cause osteone-
crosis of the jaws with a particular interest in
whether or not dental implants may contribute
to oral complications of bisphosphonate medica-
tions. To accomplish this, we performed a MED-
LINE search to identify studies reporting OSTEC-
NECROSIS and BISPHOSPHONATE medication
use (Table 1).

We also included some literature on animal
studies in an effort to gain more knowledge re-
garding the mechanism of osteonecrosis of the
jaws. An attempt was made to identify studies
of high methodological quality [systematic re-
views, RCT and cohort studies). Case series of
10 or more subjects were included due to mini-
mal literature identified on this topic, and one
case study was included since it discussed den-
tal implants. Literature reviews were included
for background information. Key articles that
were identified from this strategy were explored
further by using MEDLINE'S “Related Articles”
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feature. In addition, bibliographies of retrieved articles were reviewed. There was no restriction on
year published.

The following strategies were employed to identify literature to meet the objectives:

First strategy: Identify review articles describing osteonecrosis secondary to bisphosphonate medication.

Second strategy: Identify articles reporting osteonecrosis secondary to bisphosphonate medication.
Topics such as definition, etiology, mechanism, risk factors and management were included.

Third strategy: Identify articles describing osteonecrosis secondary to bisphosphonate medication,

with an emphasis on dental implants.

Table 1. Medline Search Summary

Terms Hits Reviewed
Search "osteonecrosis" [MeSH| AND (bisphosphonates OR diphosphonates) 207

Search ("osteonecrosis" [MeSH]| OR jaw diseases OR maxillary diseases OR mandibular 441

diseases) AND (bisphosphonates OR diphosphonates)

Search ("osteonecrosis'" [MeSH] OR jaw diseases OR maxillary diseases OR mandibular 91 12
diseases) AND (bisphosphonates OR diphosphonates) NOT “technetium” [MeSH], Li-

mits ENGLISH, Literature containing Abstracts

Search ("osteonecrosis" [MeSH] OR jaw diseases OR maxillary diseases OR mandibular 4 2
diseases) AND (bisphosphonates OR diphosphonates)AND (device OR prosthesis OR

implant)

Bibliographies from existing literature 3 2
Total Reviewed 16
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The following are results of the various search strategies:

First strategy: We identified one systematic review which provided background information, mechanism
of action, oral complications risk factors in regards to jaw osteonecrosis secondary to bisphosphonate

medication.

Second strategy: \We identified 13 case series and one comparative study which summarized observa-
tional findings of osteonecrosis secondary to bisphosphonate medications.

Third strategy: We identified two case study articles describing oral implants placed in patients taking a

bisphosphonate medication.

Background
Bisphosphonates

Definition:

Bisphosphonates are compounds used in the
treatment of many metabolic and malignant
bone diseases, such as bone metastases, osteo-
porosis, Paget's disease, hypercalcemia of ma-
lignancy and bone pain. Bisphosphonates are
generally divided into two main classes based
upon the presence or absence of a nitrogen side
chain, and those which contain nitrogen are the
most potent. The nitrogen side chain prevents
these drugs from being metabolized, allowing
them to accumulate with ongoing effects.

Mechanism/pharmacology:

The main pharmacological effect of bisphos-
phonates is the inhibition of bone resorption,
mediated by a decreased function of osteo-
clasts. The exact mechanism of action is still un-
known. Bisphosphonates are synthetic analogs
of inorganic pyrophosphate that have a high af-

finity for calcium. They are rapidly cleared from
the circulation and bind avidly to the mineralized
bone tissue at the sites of osteoclast lacunae,
and are then internalized by the osteoclasts .
They inhibit both osteoclastic activity and osteo-
clast recruitment and, moreover, diminish the
lifespan of these cells.

* Non-nitrogen bisphosphonates can be incor-
porated metabalically into nonhydrolysable ana-
logues of ATP. It is likely that the accumulation
of these metabolites inhibits osteoclast function
and causes osteoclast apoptosis.

* Nitrogen bisphosphonates are not metabo-
lized, but act as transition state analogues of
isoprenoid lipids inhibiting enzymes of the meva-
lonate pathway 2. This leads to induction of os-
teoclast apoptaosis, inhibition of bone resorption
and reduction of bone remodeling, which com-
promises normal bone homeostasis.

Bisphosphonate-associated Osteonecrosis
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Definition:

Osteonecrosis is necratic, or dead, bone. Clini-
cally, this condition begins with a superficial mu-
cosal ulcer in either jaw, then progressing to
detectable bone exposure, with extension of the
ulcerated area in breadth and depth, with bone
necrosis and sequestration. Some maonths later,
it is common to find other and distant necrotic
lesions in both jaws.

* In one study, the average size of the exposed
areas of bone was 1.96 cm, with a mean of 2.3
lesions per patient in a population of 20 patients
3

* The surrounding soft tissue is often inflamed
due to secondary mucosal infection and is pain-
ful.

* The exposed bone surface in the early stage
of the process is smooth. However, with pro-
gression of necrosis, some patients develop an
irregular rough, bony surface that is likely due to
fracture of the necrotic bone.

Mechanism/pharmacology for bisphospho-
nate-associated osteonecraosis of jaws [ONJ):

* Because the jaws have a greater blood sup-
ply than other bones and a faster bone turnover
rate related both to their daily activity and the
presence of teeth, bisphosphonates are highly
concentrated in the jaws. Chronic invasive den-
tal diseases and thin mucosa over bone are also
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contributors to this condition. The increased
apoptotic rate of both osteoclasts and keratino-
cytes, which reduce and destruct the immune
keratinocyte barrier of the oral mucosa, and the
secondary infection by the oral flora, explain why
osteonecrosis occurs only in the oral and max-
illofacial region and not elsewhere in the body
skeleton +”,

* Some reports have identified the anti-angio-
genic effects of bisphosphonates 2°. Endothe-
lial cell proliferation may be inhibited in the jaws,
leading to loss of blood vessels and avascular
necrosis.

Prevalence:

* Based on a web-based survey of 1203 pa-
tients with multiple myeloma or breast cancer,
treated with zoledronic acid or pamidronate in
the United States, 7% of patients with mul-
tiple myeloma and 4% of those with breast can-
cer reported osteonecrosis, and 6% and 8% of
patients with multiple myeloma and breast can-
cer, respectively, reported lesions suspicious for
osteonecrosis '°.

* In a retrospective survey of 252 patients who
had received intravenous bisphosphonates since
January 1997, the 10% of multiple myeloma pa-
tients developed ONJ, while 3% of breast cancer
patients developed osteonecrosis .

* In another retrospective survey of 202 pa-
tients with multiple myeloma, the prevalence
of bisphosphonate-induced osteonecrosis was
7.4% "2,



Summary of Studies of Bisphosphonate-Asso-
ciated Osteonecrosis

Thirteen case-series and one comparative
(case control) study were identified evaluating
bisphosphonate-associated osteonecrosis that
met our objectives. Details of studies are re-
ported in Tables 2 and 3.

Risk Factors for Complications

Definitions:

The cumulative hazard is the probability of the
endpoint of interest (e.g. ONJ]), taking into ac-
count the effect of several risk factors upon this
probability. The odds ratio is an estimate of the
strength of the association between the risk fac-
tor and the disease outcome. The adjusted odds
ratio is an odds ratio that takes into account the
effect of several risk factors upon the associa-
tion. That is, controlling for other factors that
may also be associated with the outcome (e.g.,
ONJ), the independent effect of the variable of
interest (e.g., bisphosphonates).

Duration of therapy:

The cumulative hazard of developing ONJ
increased above 1% after 12 months of IV
bisphosphonate infusion treatments and up to
11-13% at 4 years "2,

Type of bisphosphonate

* The cumulative hazard of developing ONJ was
significantly higher in those who received zole-
dronic acid alone (1% at 12 months, 15-21% at
48 months) compared to the group with pami-

dronate alone or with subsequent zoledronic
acid (0% at 12 months, 5-7% at 48 months]
11,12

* The reason for this difference is unknown. Re-
gardless, a possible explanation is the more po-
tent inhibitory effect of zoledronic acid on bone
turnover and a stronger anti-resorptive activity
compared with pamidronate "2,

Dental surgery:

The adjusted odds ratio of developing ONJ af-
ter an extraction is 9.0 (95% CI: 1.8, 50.0). Pa-
tients who had an extraction and those who re-
ceived pamidronate followed by zoledronic acid
had a higher odds of developing ONJ 2.

Gther risk factors:

e cumulative bisphosphonate dose

* presence of medical and dental comorbidi-
ties

* presence of pre-existing dental disease

Current Management Strategies °14

Prior to initiation of bisphosphonate therapy

* Patient should have a dental examination, and
therapy should not be initiated until all dental treat-
ment is completed. Dental treatment is aimed at
eliminating infections and preventing the need for
invasive dental procedures in the near and inter-
mediate future. This may include tooth removal,
periodontal surgery, root canal treatment, caries
control, dental restorations, and dentures.

* Impacted teeth with an oral communication are
recommended to be removed and given a one
month healing period.
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* Large, multilobed mandibular tori or midline
palatal tori with thin overlyng mucosa are rec-
ommended to be removed one month before
initiation of bisphosphonate therapy.

* Prosthodontic appliances should be evaluated
for fit, stability and occlusion.

While receiving bisphosphonate therapy

* All patients receiving IV bisphosphonates
should be referred to a dentist or oral surgeon
for examination and surveillance.

* Routine restorative care may be provided,
and scaling and prophylaxis should be done as
atraumatically as possible.

* Tooth remaoval should be avoided if at all pos-
sible. If the tooth is nonrestorable because of
caries, root canal treatment is a better option
than removing the tooth. Similarly, teeth that
demonstrate 1+ or 2+ mobility should be splint-
ed rather than removed. If the mobility is 3+
or more or is associated with a periodontal ab-
scess, remove the tooth and provide antibiotic
treatment. Patients should be followed up week-
ly for 4 weeks and then monthly until the sockets
are completely closed and healed.

* Elective surgery within the jaws is strongly dis-
couraged at this time.

* Denture wearing is acceptable, but the pros-
thesis should be examined for areas of exces-
sive pressure or friction and given a soft reline
if needed.
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Treatment of patients with osteonecrosis of
the jaws

* Aside from rounding-off sharp bony projections
that produce soft tissue inflammation and pain,
debridement surgery is not recommended.

* 0.12% chlorhexidine and long-term antibiot-
ics, if indicated, is recommended. Treatment
should be directed at eliminating or controlling
pain and preventing progression of the exposed
bone.

* Patients should be followed every 2-3 weeks.

* There is no scientific evidence to support
discontinuation of bisphosphonate therapy to
promote healing of necrotic osseous tissues
in the oral cavity'*'>. Nevertheless, patients
may benefit from bisphosphonate withdrawal,
as there have been anecdotal reports of heal
ing and complete resolution of existing sites of
osteonecrosis after several months of therapy
cessation’.

* Hyperbaric oxygen is of no benefit to the pa-
tient with bisphosphonate-induced exposed
bone.



Bisphosphonates and Implants

Recommendations:

Patients who will be initiating bisphosphonate
therapy should not be considered as candidates
for dental implants, which have no crevicular epi-
thelial attachment and therefore would predis-
pose the patients in the group to bone exposure
4.

Complications:

A careful review of the apparent event that re-
sulted in the area of nonhealing exposed bone
identified that 4 of 119 (3.4%) cases were re-
lated to a dental implant placement “.

Existing Literature on Dental Implants and
Bisphosphonates:

* A case report describes a patient who was
undergoing bisphosphonate treatment for os-
teoporosis, and four implants were inserted into
the anterior mandible. The implants were con-
nected with a bar supporting an overdenture
and were loaded the same day. At the 1-year
follow-up, all four of the implants were clinically
osseointegrated, and no mobility was present.
Minimal bone resorption was present around all
implants .

* A case is reported in which a patient lost five
endosseous implants that had successfully os-
seointegrated and had been restored with a
lower hybrid prosthesis. The implants were lost
approximately 6 months after diphosphonate
therapy for osteoporosis was started .

Summary of ANIMAL STUDIES using Bisphos-
phonates for Therapeutic Use

* Topical administration of a bisphosphonate
clodronate solution was injected into the sub-
periosteum adjacent to an area of inflammatory
periodontitis in a rat model. Administration of
the solution significantly prevented alveolar bone
loss compared to the control side, and the num-
ber of osteoclasts on the experimental side was
decreased compared with the control side 8.

* An aminobisphosphonate (alendronate] or sa-
line (control group) was injected subcutaneously
to an area that underwent mucoperiosteal flap
surgery in a rat mandible. The results showed
that administration of alendronate caused a
significant reduction in alveolar bone resorption
activated by mucoperiosteal flap surgery com-
pared to the saline group '°.

* There were no studies which compared the
effectiveness of topical versus systemic bisphos-
phonates. Further studies, both animal and hu-
man, are warranted before determining the po-
tential usefulness of topical bisphosphonates.

Summary and Recommendations

* There is minimal literature on this topic since
bisphosphonate-associated osteonecrosis is a
relatively recent finding.

* Literature on bisphosphonate-associated os-
teonecrosis in regards to implants is limited to
two case reports.

* Prospective studies are needed to more pre-
cisely determine what additional risk factors, if
any, may predispose the patient to the develop-
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ment of osteonecrosis of the jaws. Such vari-
ables as age, sex, medications, preexisting medi-
cal conditions, and individual genetic variations
need to be examined.

* In addition, clinical trials should be done to de-
termine the most effective treatment protocols
for patients with this condition.

* Implantologists should be careful when pa-
tients are taking bisphosphonate medications.

* In the event a case of bisphosphonate-associ-
ated osteonecrosis is identified, it should be pub-
lished to include information on risk factors and
management.
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Table 2. Case-Series Studies of Bisphosphonate-Associated Osteonecrosis of the Jaws (ONJ)

Primar Length of Previous
Author (year) Study Design Population Dia nos\i,s Sites w/ONdJ  Therapy Surgical Medications
g before ONJ Procedure
Zoledronic acid,
N=20; Female Breast cancer, Maxilla n= n=17
75%; Mean  n=10; Multiple 1 Mandible Mean 30
Bagan (2006) Case Series age 60.3yrs  Myeloma, n’=’l 1 Maxilla + months (range  55% (n=11) Pamidronate, n=3
(range 36-80 n=8; Prostate I\/Iand’ible n=18 10-59 months)
yrs); F/U:NR  cancer, n=1 Zoledronate/
pamidronate, n=5
N=11: Female Zoledronic acid,
55% Mean agefija.i;j;gj Maxilla n=3, =6 Pamichonate/
i =1 ; zoledronate, n=
Dimitrakopoulos Case Series 61 yrs [range Myeloma I\/Iand|b|el 6-60 months 64% (n=7)
(2006) 47-76 yrs); n=5: Prostate n=7, Maxilla +
F/U: 5 months ' Mandible n=1 )
(28 months)  C2"Ce" n=2; Pamidronate/
ibandronate/
Zoledronate, n=1
EQ(?S,\;E;PT:F Zoledronic acid,
N=13; 46% myeioma P Maxilla n=2 n=39 Pamidronate
Purcell (2005) . =c, _ .
Case Series Female; Age n=3; Prostate Mandible n=4, 4 months to 38% (n=8) n=2, Pamldrgnatg
range 42-83 4.5 years and zoledronic acid
cancer n=4,  Unknown n=7
yrs; F/U: NR OSteoporosis n=1, Alendronate
n=1 P n=1
N=10; 80% Zoledronic
Female; Mean . acid IV n=2;
Bagan [2005) Breast cancer Mandible . iy
Case Series 298998V g Multiple  n=5; Maxilla + 70%(n=7) omidronate n=4;
(range 36-80 mveloma n=4 Mandible n=5 Pamidronate/
yrs); F/U: 6 Y Zoledronic acid
months n=4
Breast cancer Zoledronic
N=14;71%  n=6; Multiple acid n=3
Pires (2005) Female; Mean myeloma . o
. Mandible n=10;1 week to 24 Pamidronate n=4;
Case Series age 63 yrs n=4; Prostate ) 64% (n=9) .
Maxilla n=4 months Pamidronate/
(range 43-84 cancer n=1; ~Zoledronic asid
yrs);, F/U:NR  Lung cancer

n=1

n=5; Other n=2
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Multiple
myeloma n=62;

Pamidronate:
14.3 months;

Pamidronate
n=32; Zoledronic

Marx (2005) N=119; FemaleBreast cancer mﬁlg?bﬂ;%; ;22(;?‘;?1?§Zec/id' acid n=48;
Case Series NR; Age NR;  n=50; Prostate . " 48% (n=55) Pamidronate/
n=81; Maxilla + 12.1 months; . .
F/U:NR cancer n=4,; . . Zoledronic acid
. Mandible n=5 Zoledraonic
Osteoporosis . n=36; Alendronate
n=3 acid: 9.4 n=3
months
Multiple .
Zarychanski N=12:42%  myeloma n=10; M8 n=1, .
(2005] Case Series Female; Age  breast cancer Mandible . 12to 77 58% (n=7) Pamidronate [V
NR F/U:NR  n=1: renal n=10; Maxilla + months n=12
' ' ' Mandible n="1
cancer n=1
Multiple
myeloma n=9; Zoledronic
breast cancer acid IV n=11;
= . 0, s
Eerfjglslfan n=6; prostate Pamidronate
Farrugia (2006) d =0 i =10 =4:
Case Series age 69.6 yrs cancer n=g, l\/IaxHIg n=10 NR 39% (n=9) Vn 4
(range 50-92 renal cell Mandible n=13; Paamidronate/
rs]'gF/U' Ng cancer n=1; Zoledronic acid IV
yrsk ' osteoporosis n=3; Fosamax PO
n=4; Paget’s n=5
Disease n=1
Pamidronate
= . 0,
Eenlf;llflslgjan r[?zeBE']T\t/ISﬁ:inT:r Maxilla n=2;  Mean 34 n=4; Zoledronic
Melo (2009) . ’ ’ p= ~ Mandible months (range o meg 8cidn=4;
Case Series age 69 yrs myeloma n=7; . 82% (n=9) .
(range 5983  Lung cancer n=8; Maxilla + 18to 70 Pamidronate/
yr‘s]'gF/U' NR n=’|g Mandible n=1 months] zoledronic acid

n=3
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Breast cancer
n=10;multiple
myeloma n=3;
ovarian cancer

Pamidronate

N=18; 78% n=1- prostate n=3; Zoledronic
Migliorati (2005) Female; Mean P Mean 24 acid n=8;
) cancer n=1; .
Case Series age B2 yrs overian,/breast months (range Pamidronate/
(range 37-74 cancer n=1- 4-37 months) zoledronic acid
yrs), F/U: NR rostate ’ n=6; Alendronate
Eancer/ n=1
lymphoma n=1;
osteopenia n=1
Multiple
myeloma n=28, Pamidronate
breast cancer o .
n=20; prostate n—‘34, Zoledronic
N=63, 717 cancern=3, -y sils n=23; ;Zrc:wir;i;fﬁate/
R io (2004) Female; Mean lung cancer . ! . .
uggerio ) ) Mandible n=39;Range 6-48 zoledronic acid
Case Series age B2 yrs n=1; uterine . 86% (n=54) .
(range 43-89  sarcoma n=1; Mandible + months n=14; Alendronate
rs) F/U:NR  plasmac omé; Maxilla=1 n=5; Risedronate
yrsh ' E=’I' Ieulggmia n=1; Alendronate/
n=’|j Zolenronic acid
osteyoporosis n="1
n=7
. Zoledronic
N=17; 41% x‘;gfg’::‘a . acid n=7;
' ' Female; Mean breast cancer Maxilla n=3; Median 20 Pamldr‘orlate/
Bamias (2005]) Case Series age 671 yrs . months (range  76% (n=13) Zoledronic acid
n=2; prostate Mandible n=14 .
(range 43-72 canoer n=3: 4-86 months] n=9; Zoledronic
yrs); F/U: NR other n=1 ' acid/Ibandronate
n=1
Zoledronic
' N=15; 40% ;er?wir;z;]ate n=1,
Dimopoulos Female; Median ) ) Median 39 . '
) Multiple Maxilla n=2; Pamidronate/
(2006]) Case Series age 64 yrs months (range  67% (n=10)
myeloma n=15 Mandible n=13 Zoledronic acid
(range 26-73 11-76 months) .
yrs); F/U: NR n=6; Zoledronic

acid/Ibandronate
n=1
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Table 3. Comparative Study of Bisphosphonate-Associated Osteonecrosis of the Jaws (ONJ)
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New Standards

Basal implants are the new benchmark for
oral rehabilitation

Journal of Maxillofacial & Oral Surgery 2008
Vol. 7: No. 1: Comparison of immediate vs. de-
layed basal implants (Kopp S, Kopp W)

Basal implants by Dr. Inde Dental such as Diskos®,
BOI® and BCS® have been scientifically proven to be
useful for a wide range of indications, from single-
tooth replacement to fullmouth reconstruction,
including single-step surgical protocols. Recently,
these implants have been evaluated for additional
indications. A 4.5-year consecutive study was able
to show that immediate placement of these im-
plants in extraction sockets had no negative impli-
cations on success rates, even in the presence of
severe infection at the sites of removed teeth or
implants, under immediate-oading conditions. The
survival rates were actually slightly higher (97.7
%; p = 0.493] in the fresh-extraction group than
the overall average of 96.8%. Interestingly, these
results were obtained under real immediate-oad-
ing conditions; only fullarch implant-supported
fixed restorations had been included in this study.
75.5% of the implants were part of “all-on-four” de-
signs and had a survival rate of 96.6% (p = 0.291).
More than 80% of the fixed restorations examined
were supported strictly by four basal implants, with
no “redundant” implants available to compensate
for “suboptimally” placed implants.

The study has shown that basal implants can be
securely placed using immediateloading proto-
cols, both in extraction sites and in healed bone.
The shortened treatment times made possible by
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basal implants need not be prolonged; no waiting
periods are required after removing infected teeth
or failed implants. Using this scientifically validated
pratocol avoids the - even temporary - use of re-
movable dentures.

A new benchmark has thus been established: The
results of all implantological research today must
be compared to these innovative products and
pratocols. Ful-mouth rehabilitation of periodontal
patients, even in the presence of severe infection,
in just one surgical step must be considered the
“gold standard” in restorative dentistry today. Any
additional treatment measure or surgical interven-
tion required by competing protocols or products
must be based strictly on facts and significantly im-
prove on the high survival rates of basal implants,
as shown in this study.
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