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_The IDS in Cologne, the world’s largest dental show, has again closed its doors. With over
2,000 exhibitors from 59 countries it was once more a superlative exhibition. The variety of cul-
tures, different therapeutic approaches, and numerous innovations on display absolutely over-
whelmed visitors. 

For oral implantology, the digitalization of treatments came to the fore, as this technology
will certainly be a very exciting topic in future and will no doubt result in a great deal of infor-
mation for the field. Due to 3-D diagnostics, computer-aided planning, navigation, and digital
impression-taking of CAD/CAM manufactured prosthetics, there seems to be no limit to the in-
creased use of technology in our practices, and in view of our changing job descriptions.

Patients agree with the increased use of technology in their treatment, for it reflects their
own day-to-day life experiences. It is our duty as responsible dentists to balance therapies which
are scientifically proven to a certain degree of accuracy with any error sources and inadequa-
cies to which we may justifiably expose our patients. 

These technical capabilities open up a wide range of dental treatments for dentists and pa-
tients as well. It is now up to us to integrate medically sensible and scientifically approved inno-
vations into our everyday work.

Technological development continues to progress, but without an appropriate scientifically-
based education (i.e. curriculum, sitting in on classes, and supervision) implantology still cannot
be carried out successfully for the benefit of our patients. The key to success is to combine the
knowledge base of implantology (including all physiological and biological aspects) with a highly
qualified surgical and prosthetic procedure. Digitalization is one means of measuring success.
The better the dentist s basic education, the more he will be able to improve the results of his
treatment by means of digitalization.

On the occasion of its 41th International Annual Congress, which will take place in Cologne
from September 30 until October 1, 2011, DGZI will once again interest you with its congress
topic of “Implantology—requirements, possibilities and expectations” and its excellent expert
contributions regarding current issues. Allow yourself to be entertained by our podium discus-
sion on the topic “Digital implantology—What should and what must be done?” Here, well-qual-
ified experts will highlight contrasting positions and offer recommendations for your future
work, as DGZI remains committed to science as well as success in practice. 

I look forward to welcoming you in Cologne and am eager to exchange ideas with you all.

Kindly Yours,

Dr med dent Roland Hille  

The key to 
success

Dr med dent Roland Hille
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Fig. 1_The term tipping point

refers to the moment of critical mass,

the threshold, the boiling point. 

The colour sequence highlights 

the diagnostic steps to be followed 

in each tipping-point algorithm for

the listed pathological states.

Table I_As reported by Chugal et al.,

the most significant vector relevant to

post-op healing is the presence and

magnitude of pre-op apical 

periodontitis.17

The laws of nature are but the mathematical
thoughts of God.

—Euclid of Alexandria

_Four thousand years ago, a number of Baby-
lonian legal decisions were compiled in what came
to be known as the Code of Hammurabi. The deci-
sion with reference to the construction of
dwellings and the responsibility for their safety be-
gins: If a builder engineers a house for a man and
does not make it firm, and the structure collapses
and causes thedeath of the owner, the builder shall
be put to death. We are all builders or engineers of
sorts; we calculate the path of our arms and legs
with the computer of our brain and we catch base-
balls and footballs with greater dependability than
the most advanced weapons system intercepts
missiles. In our professional lives, however, in con-
tradistinction to the paradigm of evidence-based
dentistry, our efforts as builders often rely solely
upon personal experience, intuitive cognition and
anecdotal accounts of successful strategies.

The challenges posed by implant-driven treat-
ment planning mandate vigilance of the interac-
tion between those involved in research and devel-
opment, manufacturing and distribution and the
leaders of ideologically diverse disciplines. Tempo-
ral shifts and trends in the service mix are part of
the evolution of the art and science of dentistry; to
some degree, the implant-driven vector has cap-
tured the hearts and minds of those who seek to
nullify preservation of natural tooth structure in
the oral ecosystem and deify ortho-biological re-
placement. The corporate entities from which we
derive our tools too often fail to distinguish the
point at which science ends and policy begins.

By positioning advocates and acolytes at the 
vanguard of their marketing campaigns, they ef-
fect change; however, their support for education
is directed towards dissemination of product, not
the fundamentals and rudiments of biological im-
peratives. Prospective large cohort clinical trials
with clearly defined criteria for survival, with and
without intervention, quality of life information
and economic outcomes are essential to comparing
alter native foundational treatments. These studies
will require expertise, time and financial support
from the various stakeholders, professional and
corporate alike.1

The authority of those who teach is often an obsta-
cle to those who want to learn.

—Marcus Tullius Cicero

Back to the egg: 
An evidence-based endo-
 implant algorithm (Part II)
Author_ Dr Kenneth Serota, USA
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Fig. 1

Size in mm Success in %

0 87.6

1–5 65.7

>5 56.2
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Fig. 2a_The use of dyes, colouring

agents and micro-etching is invalu-

able in visualising a suspected crack

in tooth structure. Cohen et al. found

that when premolars were used 

as bridge abutments, a surprising 

number of these abutments 

sustained a VRF.61

Fig. 2b_The dental literature reports

a statistically higher level of accuracy

using CBCT (cone-beam computed

tomography) scans for detecting VRF

than with the use of peri-apical 

radiography alone.

Fig. 2c_The multivariate nature of 

the endo-implant algorithm mandates

the use of CBCT to detect and evaluate

the degree of peri-apical pathosis.

Analysis of the size, extent, nature and

position of peri-apical and 

resorptive lesions in three dimensions

is essential for the optimal level of

standard of care in diagnosis.

The prosthodontic pundits maintain that the 
spiralling costs of saving endodontically retreated

teeth, for which extraction may well prove to be the
common endpoint, bring into question whether such
teeth should be sacrificed early. Ruskin et al. con-
cluded that implants have greater success than en-
dodontic therapy, are more predictable, and cost less
when one considers the ‘inevitable’ failure of initial
root-canal treatment, retreatment and peri-apical
surgery.2 Is it responsible therapeutics or irresponsible
expediency that justifies the removal and restoration
of such teeth from the outset with an implant-sup-
ported resto ration? Can one ethically argue that ex-
traction is warranted because the financial cost of or-
thodontic extrusion/soft-tissue surgery, endodontic
retreat-ment and post/core/ crown fabrication is
greater than extraction with an implant-buttressed
restoration, and in all likelihood, more predictable?3

Jokstad et al. 4 identified over 220 implant brands
in the dental marketplace. With variability in surface,
shape, length, width and form, there are potentially
more than 2000 implants for any given treatment sit-
uation. A systematic review by Berglundh et al.5 as-
sessed the reporting of biological and technical com-
plications in prospective implant studies. Their find-
ings indicated that while implant survival and loss
were reported in all studies, biological difficulties,
such as sensory disturbance, soft-tissue complica-
tions, peri-implantitis/mucositis and crestal bone
loss, were considered in only 40 to 60% of studies.
Technical complications such as component/ connec-
tion and superstructure failure were addressed in only
60 to 80% of the studies. Are we as a profession stand-
ing idly by and watching marketing pressures force
treatment decisions to be made empirically, with
untested materials and techniques? There is an un-
settling similarity between these events and the early
days of implant development.6

The endodontic pundits argue that major studies
published to date suggest there is no difference in
long-term prognosis between single-tooth implants
and restored root-canal treated teeth. In fact, regard-
less of the similarity of treatment outcomes, the pre-
ponderance of post-treatment complications favours

endodontic therapy. Therefore, the decision to treat a
tooth endodontically or to place a single-tooth im-
plant should be based on criteria such as restorability
of the tooth, quality and quantity of bone, aesthetic
demands, cost-benefit ratio, systemic factors, poten-
tial for adverse effects and patient preferences.7–11 A
review of endodontic treatment outcomes by Fried-
man and Mor12 used radiographic absence of disease
and cli -nical absence of signs and symptoms as the
defining parameters for success. They suggested that
the chance of having a tooth extracted after failure
from initial endodontic treatment, retreatment and
apical surgery collectively would be roughly one in
500 cases.

The dialogue comparing endodontic treatment to
implant therapy jarringly overlooks the crucial fact
that it is often the calibre of the restoration and its
prognosis, and not the endodontic prognosis per se,
that is the determinant of the treatment outcome. The
primary biological mandate of any dental procedure
is the retention of the orofacial ecosystem in a dis-
ease-free state. Surgical and non-surgical endodon-
tic therapies have historically been key modalities in
the attainment of this foundational goal. Friedman
noted that “the patient weighing one ‘success’ rate
against the other may erroneously assume their def-
initions to be comparable and select the treatment al-
ternative that appears to be offering the better chance
of ‘success.’”13 The conundrum with which researchers
and clinicians alike wrestle increasingly includes the
non-science of emotion as well.

This publication will address non-surgical and/or
surgical resolution of failing primary endodontic
treatment outcomes and the historical and ongoing
efforts of the dental industry to engineer the bio-
mimetic replacement of natural teeth successfully
and replicate the structural predicates that comprise
the substitution algorithm of bone, soft tissue and
tooth. There are many levels to the accrual of ‘best ev-
idence dentistry’. The purpose of this paper is to ensure
that all variables in the treatment planning equation
of foundational dentistry are understood and given
equal weight in the decision-making process for com-
prehensive care.
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Whenever possible, the treatment choice should be an attempt to salvage a tooth
using a multidisciplinary team approach, putting aside preconceived notions and
biases. Finances should not dictate the advice proffered. Furthermore, it is advisable
to forego being clinically ‘conservative’. Treatment should not be initiated in the ab-
sence of a critical evaluation of the potential for all contributing factors to equate
to a positive outcome. When needed, care must be taken to carry out every diag-
nostic procedure available, even those of a more invasive nature (Fig. 1). Before ar-
riving at a defi nitive diagnosis and treatment plan, the clinician should obtain con-
sent from the patient to remove any restoration in order to analyse the residual
tooth structure and assess the potential to carry out reliably predictable treatment.
The patient must understand in detail, the feasibility of and margin for success of
each treatment option presented.14

There are few studies in the endodontic literature analysing the reasons for ex-
traction of endodontically treated teeth. Root-filled teeth are invariably prone to
extraction due to non-restorable carious destruction and fracture of unprotected
cusps. Tamse et al. found that mandibular first molars were extracted with greater
frequency than maxillary first molars; the most significant causal difference was
the incidence of vertical root fracture (VRF—1.8% maxillary molar, 9.8% mandibu-
lar molar).15 Teeth notcrowned after obturation are lost with six times the frequency
of those restored with full coverage restorations.16

Procedural failure, iatrogenic perforation or stripping, idiopathic resorption,
trauma and periodontal disease all contribute to a lesser degree. The major 
biological factor that influences endodontic treatment outcome failure with the
possibility of extraction appears to be the extent of microbiological insult to the pulp
and peri-apical tissue, as reflected by the peri-apical diagnosis and the magnitude
of peri-apical pathosis (Table I and Figs. 2a–c).17

Dentine is the most abundant mineralised tissue in the human tooth. In spite of
this importance, over half a century of research has failed to provide consistent val-
ues of dentine’s mechanical properties. In clinical dentistry, knowledge of these
properties is pivotal to any number of variables, ranging from innovations in prepa-
ration design to the choice of bonding materials and methods. The Young’s modu-
lus (the measure of the stiffness of an isotropic elastic material) and the shear mod-
ulus (modulus of rigidity) are diminished by viscoelastic behaviour (time-depend-
ent stress relaxation) at strain rates of physiological (functional) relevance. The re-
ported tensile strength data suggests that failure initiates at flaws. These flaws may
be intrinsic, perhaps regions of altered mineralisation, or extrinsic, caused by cav-
ity or post-channel preparation, wear, or damage. There have been few studies of
fracture toughness or fatigue.18 Finally, little is known about the biomechanical
properties of altered forms of dentine subsequent to decay, the influence of irrig-
ants and chemicals, and the choice of curing techniques used for bonded restora-
tions.19

Studies suggest that there are at least two forms of transparent or sclerotic den-
tine: a form associated with caries and a form associated with age-related changes
in the root. The impact upon tooth strength as a function of these altered forms of
dentine is not well understood. The long-term predictability of residual coronal
tooth structure to function in a manner commensurate with the demands of the
orofacial ecosystem may need to be reassessed in light of observations that scle-
rotic dentine, unlike normal dentine, does not exhibit yielding before failure and that
the fatigue lifetime is deleteriously affected at high stress levels.20 Mechanisms for
energy dissipation and crack growth resistance present in young dentine are not
present in old dentine. Restorative methods and techniques, particularly regarding
ferrule creation for endodontically treated teeth, may need to be amplified to ad-
dress the fact that fatigue crack growth resistance of dentine decreases with age
(Fig. 3).21
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Fig. 3_Two different retreated teeth;

two different potential treatment out-

comes. The root-canal system of

both teeth has been re-engineered in

its anatomic entirety; however, the

treatment outcome after restoration

for both is unlikely to be the same.

Regenerative technologies incorpo-

rating mesenchymal stem cells 

derived from dental tissues may 

one day obviate the concern.

Fig. 4_Less porous, less hydrated

and highly mineralised outer 

dentine (a); pulp canal space (b);

more porous, more hydrated and less

mineralised inner dentine (c); water

in the dentinal tubules and pulp

space is held in a confined environ-

ment under hydrostatic pressure (d).

Fig. 5_Primary causes of fracture 

include excessive structure loss, 

loss of free unbound water from the

root-canal lumen and dentinal

tubules, age-induced changes in 

the dentine and restorations and

restorative procedures. Secondary

causes of fracture include the 

effects of endodontic irrigants and

medicaments on dentine, the effects

of bacterial interaction with dentine

substrate and bio-corrosion of 

metallic post-cores.

Understanding the mechanical properties of teeth
is essential in order to address the most common clin-
ical problem affecting all endodontically treated
teeth, fracturing, which in spite of even minimal loss
of tooth structure may be severe enough to necessi-
tate removal.22–24 The hypothesis that dentine brittle-
ness increases with diminished moisture content has
been debunked; conserving bulk dentine is the sine
qua non of fracture prevention. Kuttler et al. reported
that dentine thickness correlates inversely to post-
space diameter in the distal roots of mandibular mo-
lars.25 A size #4 Gates-Glidden drill caused strip per-
forations in 7.3% of canals studied. The authors rec-
ommend that Gates-Glidden drills no larger than a
size #3 be used. After endodontic treatment, dentine
thickness on the furcation side was less than 1mm in
82% of the distal roots studied (Fig. 4). There are pri-
mary causes that predispose teeth to fracturing and
secondary causes that predispose teeth to fracturing
after a period of time (Fig. 5). Endodontics is a compo-
nent of an interdisciplinary process and a chain is only
as strong as its weakest link. Subsequent to any en-
dodontic procedure, intensity of stress concentration
and tensile stresses within an endodontically treated
tooth will depend upon:

1) the material properties of the crown, post, and core
material chosen;

2) the shape of the post;
3) the adhesive strength at the crown–tooth, core–

tooth, core–post, and post–tooth interfaces;
4) the magnitude and direction of occlusal loads;
5) the amount of available tooth structure; and
6) the anatomy of the tooth.

Any combination of vectored stress concentration
and high tensile stresses will predispose these teeth to
fracturing without an adequately engineered
restorative design.

_Re-engineering

Re-engineering negative treatment outcomes is 
a significant part of the contemporary endodontic 

oeuvre. The presence of apical periodontitis may 
affect the outcome of initial endodontic treatment;26

however, there is general consensus that apical
perio dontitis is the most important variable that in-
fluences a positive outcome with non-surgical and
surgical retreatment.27–29 Positive treatment out-
comes may be more likely in certain teeth with a com-
bination of both procedures, rather than with one or
the other alone (Fig. 6).

The premise that non-surgical retreatment im-
proves the outcome of peri-apical surgery has been
supported by both historical and current studies.30–32

Apical surgical ‘correction’ of intra-canal infections
may isolate, but not eliminate, the residual mi-
croflora of the root-canal space. It should therefore
be limited to situations in which non-surgical re-
treatment is judged impractical. With the range of
sophisticated equipment and material in the con-
ventional endo dontic armamentarium, this is a re-
mote consideration at best. When the aetiology is

10 I implants
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Fig. 6_Flat field peri-apical 

radiograph (left); small focal field

CBCT (right; Kodak 90003D, Kodak

Dental Systems). The differential in

visualisation of peri-apical pathology

from a 3-D to a 2-D image is 

as much as 2:1.62

Fig. 7_The initial endodontic treat-

ment procedure was inadequate and

failing. Re-engineering (inclusive of

interim calcium hydroxide therapy)

ensured optimal eradication 

of microflora from the root-canal

space, and the obturation produced

definitive closure of the apical 

termini. Surgery was performed 

to redress persistent symptoms.

Fig. 8_The strength of the egg-like

coronal structure of a tooth can 

support substantial occlusal stress

and force; however, disrupting the 

integrity of the ‘dome’ or roof of the

pulp chamber with an access prepa-

ration will invariably lead to a statisti-

cally significant degree of fracturing

after endodontic therapy.16

independent of the root-canal
system, surgery is the most ben-
eficial treatment.33 Non-surgical
retreatment may still be indi-
cated in these cases, especially
when intra-canal infection can-
not be ruled out. Time con-
straints or financial pressures
should never be a factor in mak-
ing surgery the first treatment
choice (Fig. 7).

There are a myriad of vari-
ables associated with non-sur-
gical retreatment, and treatment
outcome studies in endodontics
have been egregiously abused by
those wishing to diminish the
value of re-engineering natural
teeth. Many studies have cate-
gorised teeth with caries, frac-
tures, periodontal involvement
and poor coronal restorations 
as negative endodontic out-
comes.34,35

Prior procedural errors,36 oc-
clusal considerations,37 material
choice for the restoration38 and
design of the full coverage com-
ponent all suggest that success
is a function of comprehensive

treatment planning as much as technical expertise.
Evidence-based or controlled best evidence studies
should conclude that these are non-endodontic
causes of failure and that the success of endodon-
tic treatment itself is high and predictable.

Kvist and Reit39 have shown that while surgical
cases demonstrated higher healing rates than non-
surgical retreatment cases initially, four years after
treatment there was no difference between the two
modalities, owing to ‘late’ surgical failure. The fail-
ure rate for surgical therapy appears to be analo-
gous to the failure rate for retreatment as a function
of the size of the lesion treated.40 Levels of apical re-
section41 and the type of root-end filling material
make a difference to surgical treatment outcome
success;42 however, the dentine-bonded composite
technique and the use of compomer materials has
not been widely reported on. As these techniques
dome the resected root face, sealing off the cut
tubules, they may prove to be the most effective ret-
rograde surgical protocols of all. The literature is un-
clear concerning peri-apical re-surgery.

Gagliani et al.43 compared peri-apical surgery
and re-surgery over a five-year follow-up period.

Using magnification and microsurgical root-end
prepa ra tions, the positive outcome for primary sur-
gery was 86% and 59% for re-surgery. While oth-
ers have shown positive outcomes for re-surgery,
the deci-sion remains highly case specific. In spite
of our best efforts, negative endodontic treatment
outcomes occur and ortho-biological replacement
of teeth and their surrounding anchoring struc-
tures is an integral part of contemporary founda-
tional treatment planning.

A recent article by Assuncao et al.44 describes 
engineering methods used in dentistry to evaluate
the biomechanical behaviour of osseointegrated
implants. Photoelasticity is used for determining
stress-concentration factors in irregular geome-
tries. The application of strain-gauge methodology
to dental implants provides both in vitro and in vivo
measurement strains under static and dynamic
loads. Finite element analysis can simulate stress
using a computer-generated model to calculate
stress, strain, and displacement. An analysis of the
impact of mechanical/technical risk factors on im-
plant-supported reconstructions is beyond the
scope of this publication; however, the replace-
ment of lost teeth by implants should, without ex-
emption, provide a feeling of restitutio ad inte-
grum. The means by which the restoration of the
original condition at the crown–root interface is
idealised is detailed in this article.

The structure and composition of teeth is perfectly
adapted to the functional demands of the mouth,
and are superior in comparison to any artificial ma-
terial. So first of all, do no harm.

—Anonymous

_Back to the egg

An increased uniform amount of coronal den-
tine significantly amplifies the fracture resistance
of endo dontically treated teeth regardless of the
post system used or the choice of material for the
full coverage restoration.45 A recent article by
Coppede et al. demonstrated that friction-locking
mechanics and the solid design of internal conical
abutments provided greater resistance to defor-
mation and fracture under oblique compressive
loading when compared to internal hex abut-
ments.46 These two ‘seemingly’ disparate observa-
tions define the inherent continuum between nat-
ural tooth engineering and the principles of engi-
neering necessary to ortho-biologically replicating
the native state.

The use of a ferrule or collet and a bonded or in-
timately fitted post-core to restore function and
form to an endodontically treated tooth is analo-

12 I implants
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Fig. 8

Fig. 7

Fig. 6



gous to the use of a long, tapered friction-fit interface with a retaining screw
(Morse taper) to secure an abutment to a fixture. In both cases, the role of contact
pressure between mating surfaces in generating frictional resistance provides a
locked connection. This has been shown to effect long-term stability of crestal
bone support for the overlying gingival tissues and maintain a healthy protective
and aesthetic periodontal attachment apparatus.47

The Roman architect Vitruvius’ (Marcus Vitruvius Pollio) description of the per-
fect human form in geometrical terms was a source of inspiration for Leonardo da
Vinci, who successfully illustrated the proportions outlined in Vitruvius’ work De
Architectura. The result, the Vitruvian man, is one of the most recognised drawings
in the world and is accepted as the standard of human physical beauty. Vitruvius
theorised that the essential symmetry of the human body with arms and legs ex-
tended should fit into the perfect geometric forms: the circle and the square. Da
Vinci recognised that the circle and the square are only tangent at one place, the
base. Observe the insert in Figure 8. The stabilising platform for the human form
outlined begins at that tangent; the intersection is graphically analogous to the
structural configuration of platform switching.

The relative simplicity of this construct reinforces the obvious. When we com-
pare design in living things to the artificial designs they inspire, a striking parallel
emerges. Almost all the products of man’s technology are no more than imitations
of those in nature and usually, they fail to match the superior design in living
things. Consider the engineering per fection that is the egg. Its strength lies in its
oblate spheroid shape. A blow to the side of an egg from a sharp object places pres-
sure along the thin shell and breaks it easily. However; if the egg is squeezed di-
rectly on its poles, the vectored pressure is compressed along the surface struc-
ture, not across the shell; the egg cannot be broken without extraor dinary force.
However, if a pinhole is created in one of the poles disrupting the integrity of the
structure, the pressure will readily break the egg, commensurate with a sharp blow
to the side.

In geometry, an oval is a curve that resembles an egg or an ellipse. Architects
and engineers have used smooth ovate curves to support the weight of structures
over an open space literally since the second millennium BC. These arches, vaults
and domes can be seen in buildings and bridges all over the world; the most per-
vasive example is the keystone arch used by the Romans for aqueducts and mills.

An arch directs pressure along its form so that it compresses the building ma-
terial from which it is constructed. Even a concrete block is readily broken if one
hits it on the side with a sledge. But under compression forces from above, the block
is incredibly strong and unyielding. Many will remember the weight-bearing tri-
pod experiments from grade school in which an egg acts as one of three support-
ing legs of a square section of wood that bears books as the load. The structure
could support over sixty books, almost twenty pounds (9 kilograms), before break-
ing the supporting egg. One need only look at the root trunk and coronal tooth
structure of a multi-rooted teeth and it becomes apparent that strength of the
tooth form is dependent upon an arch form for its integrity (Figs. 8 & 9).

Is it possible for this natural feat of engineering to be biomimetically replicated
to the design para meters of osseointegrated implants? There are a number of par-
adigms that continue to fuel debate in the dental clinical and scientific communi-
ties that pertain to the optimal engineering predicates for implant design. These
include smooth versus rough surfaces, submerged versus non-submerged instal -
lation techniques, mixed tooth-implant versus solely implant-supported recon-
structions, Morse taper abutment fixation versus a butt-joint interface, and tita-
nium abutments versus aesthetic abutments in clinical situations in which aes-
thetics are of primary concern.
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The cone-screw abutment has been shown to di-
minish micro-movement by reducing the burden of
component loosening and fracture. This enables the
identification of the effects of the parameters such as
friction, geometric properties of the screw, the taper
angle and the elastic properties of the materials on
the mechanics of the system. In particular, a relation
between the tightening torque and the screw pre-
tension is identified. It was shown that the loosening
torque is smaller than the tightening torque for typi-
cal values of the parameters. Most of the tightening
load is carried by the tapered section of the abutment,
and in certain combinations of the parameters the
pre-tension in the screw may be reduced to zero. This
tapered abutment connection provides high resist-

ance to bending and rotational torque during clinical
function, which significantly reduces the possibilities
of screw fracture or loosening.

_Biomechanics

The seed of a tree has the nature of a branch or twig
or bud. It is a part of the tree, but if separated and set
in the earth to be better nourished, the embryo or
young tree contained in it takes root and grows into
a new tree.

—Isaac Newton

Pressure on the cervical cortical plate, micro-
movement of the fixture–abutment interface (FAI),
and microflora leakage and colonisation at and
within the FAI are some of the pathological vectors
associated with osseous remodelling, both crestal
and peripheral to dental implants.48 Occlusal consid-
erations engineered into fixture design should en-
able optimum load distribution for permanent load
stability during functional loading, reduce func-
tional stress transfer to the interfacial tissues, and
enhance the biological reaction of interfacial tissues
to occlusally generated stress transfer conditions.49

Future modifications to implant biomechanics
should focus on designs wherein the osseous tra-
becular framework that retains the fixture will adapt
to the amount and direction of applied mechanical
forces, cope with off-axis loading, compensate for
differences in occlusal plane to implant height ra-
tios, as well as adjust to mandibular flexion and tor-
sion.50 In this new era of implant-driven treatment
planning, fixtures should be engineered to support
single crowns with cantilevers instead of
implant–implant or implant–teeth connections for
a span of any degree. These engineering design iter-
ations will minimise high-stress torque load at the
implant-abutment interface and obviate areas with
degrees of bone insufficiency. The goal should be to
biomimetically replicate the natural state to the
greatest degree with regard to load bearing capacity
(Figs. 10a & b).

Stable crestal bone levels are the yardstick by
which treatment success and health are measured in
the orofacial ecosystem, whether success and health
relate to natural tooth retention or restorative and/or
replacement rehabilitation. It is therefore surprising
that the treatment outcome standards for osseointe-
gration accept crestal bone remodelling and resorp-
tion of up to 1.5 to 2mm in the first year following fix-
ture placement and prosthetic insertion.51

The concept of biological width outlines the min-
imum soft-tissue dimension that is physiologically
necessary to protect and separate the osseous crest
from a healthy gingival margin surrounding teeth
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Fig. 9_An arch eliminates tensile

stresses in spanning an open space,

as all forces are resolved into com-

pressive stresses. It requires all of its

elements to hold it together, thus

making it self-supporting. The incor-

poration of platform switching into

the design of an implant abutment

simulates three oblate spheroid

shapes—one vertical, two horizontal.

The objective is to ensure that axially

vectored compressive stresses are

contained within an idealised shape

that is structurally enhanced by the

use of a precise friction-fit connection.

Fig. 10a_Foundational dentistry

mandates that the impact of an 

ortho-biological replacement unit 

be commensurate with the biological

objectives and functional require-

ments of the natural tooth.

Fig. 10b_As the number of 

implant-supported single-tooth 

replacements increases, implant-

abutment connection design should

ensure that occlusal table replication

displays equivalency in both dimen-

sion and cuspal inclination with the

surrounding natural dentition.
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and the peri-implant environ-
ment. A bacteria-proof seal,
the lack of micro-movement
associated with a friction grip
interface and a minimally inva-
sive second-stage surgery (where in-
dicated) without any major
trauma to the periosteal tissues
are also important factors in
preventing cervical bone loss.
The literature suggests that
the stability of the implant-
abutment interface may have an
important initial role to play in de-
termining crestal bone levels.52 Tarnow’s seminal
study on crestal bone height support for the inter-
dental papillae clearly demonstrated the influence of
the bony crest on the presence or absence of papil-
lae between implants and adjacent teeth.53 Twenty
years later, logic dictates that anticipated early cre-
stal bone loss and diminished, albeit continual, loss
in successive years of function ought to have been
engineered out of the substitution algorithm for
peri-implant tissues.54

_Platform switching: 
By default or by design

There is no logical way to the discovery of elemental
laws. There is only the way of intuition, which is
helped by a feeling for the order lying behind the ap-
pearance.

—Albert Einstein

Platform switching theorises that by using an
abutment diameter of a lesser dimension than the
peri phery of the implant fixture, horizontal reloca-

tion of the implant-abutment connection will re-
duce remodelling and resorption of crestal bone af-
ter insertion and loading. The concept implies that
peri-implant hard tissue stability will engender soft
tissue and papilla preser vation. Maeda et al. reported
that stress levels in the cervical bone area peripheral
to a fixture were greatly reduced when a narrow di-
ameter abutment was connected, in comparison to
a size commensurate with the fixture diameter.55 The
authors concluded that the biomechanical advan-
tage of shifting stress concen trations away from the
cervical area will diminish their impact on the bio-
logical dimension of hard and soft tissue extending
apically from the FAI (Figs. 11a–c). The inherent dis-
advantage is that this shifts stress to the abutment
screw with the potential for loosening or fracture.

Ericsson et al. 56 detected neutrophilic infiltrate in
the connective tissue zone at the implant-abutment
interface. The facility by which platform switching/
shifting reduces bone loss around implants has been
investigated by Lazzara et al.57 The authors hypoth-
esised that if the abutment diameter matches that of
the implant, the inflammatory cell infiltrate will be
formed in the connective tissue at the micro-gap
created at the FAI. If an abutment of narrower diam-
eter is connected to a wider neck implant, the FAI is
shifted away from the outer edge of the implant,
thus distancing inflammatory cell infiltrate away
from bone. Hypothetically, less crestal bone loss is
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Fig. 11bFig. 11a

Fig. 11c

Fig. 11a_The composition of bio -

logical width around implants: sulcus

depth (SD), distance from peri-

implant mucosal margin (PM) to 

the most coronal point of junctional

epithelium (cJE); junctional epithe-

lium (JE), distance from cJE to most

apical point of the junctional epithe-

lium (aJE); connective tissue zone

(CT), distance from aJE to the first

bone to implant contact (BC).63

Fig. 11b_When a matching implant-

abutment diameter is used, the 

inflammatory cell infiltrate is located

at the outer edge of the implant-abut-

ment junction close to crestal bone;

this close proximity may explain in

part, the biological and radiographi-

cal observations of crestal bone loss

or saucerisation around restored 

implants. This is not peri-implantitis

or mucositis; however, any area of

bacterial accumulation and stasis, 

inaccessible to normal hygiene proto-

cols, is a risk factor for exacerbation.
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expected and an increased implant-abutment dis-
parity allows more stable peri-implant soft-tissue
integration.

Baggi et al. conducted a finite element analysis 
experiment to define stress distribution and magni-
tude in the crestal area around three commercially
available implants: ITI Straumann (Straumann), No-
bel Biocare (Nobel Biocare) and Ankylos C/X
(DENTSPLY Friadent).58 Numerical models of maxil-
lary and mandi bular molar bone segments were
generated from computed tomography images and
local stress vectors were introduced to allow for the
assessment of bone overload risk. Different crestal
bone geometries were also modelled. Type II bone
quality was approximated and complete osseointe-
gration was assumed. It was concluded that the
Ankylos C/X implant based on its platform switched
and sub-crestally positioned design demonstrated
better stress-based performance and lower risk of
bone overload than the other implant systems eval-
uated.

Platform switching with a stable implant-abut-
ment connection is increasingly accepted essential
implant design features required to reduce or elimi-
nate early crestal bone loss. A bacteria-proof seal, 
a lack of micro-movement due to a long friction grip
tapered channel, and minimally invasive second-
stage surgery without any major trauma for the
perio steal tissues are also important factors in pre-
venting cer vical bone loss. A preconfigured plat-
form-switched design has a significant impact on
the implant treatment in aesthetic areas, as not only
is the tissue bio type preserved, but it has also been
shown to be enhanced by osseous generation over
the collar of the fixture (Figs. 12a & b).59,60

The endo-implant algorithm parallels the ques-
tion: Which came first, the chicken or the egg as an
example of circular cause and consequence. It could
be reformulated as follows: Which came first, X that
cannot arise without Y, or Y that cannot arise without
X? An equivalent situation arises in engineering and
science known as circular reference, in which the pa-
rameter is required to calculate that parameter itself.
This is the essence of foundational dentistry. If nature
creates the ideal, are we as clinicians not responsible
for replicating the ideal, should adverse conditions ir-
revocably alter nature and necessitate its elimina-
tion?

Nature wisely created a structure that could har-
moniously interpolate hard and soft tissue, act as the
portal of nutrition and communication for the body,
and be the gatekeeper on guard and in function
throughout our lifetime. Our role is to ensure that we
re-engineer nature; we must adhere to its rules, its

logic and fundamentals. This is not an easy task, as fil-
tering out the best range of evidence from a wide
range of sources, presenting clear, comprehensive
analyses and incorporating patient experience is a
Herculean task. In many ways, this is analogous to 
Alice’s Adventures in Wonderland, as so much of what
we do grows curiouser and curiouser as each new in-
novation demands that we go through the looking
glass and determine what Alice found there._

“There’s no use trying,” said Alice. “One can’t believe 
impossible things.” “I daresay you haven’t had much
practice,” said the Queen. “When I was your age, I al-
ways did it for half an hour a day. Why, sometimes
I’ve believed as many as six impossible things before
breakfast.”

—Lewis Carroll

Editorial note: A complete list of references is available
from the publisher.

Fig. 11c_The Morse taper connec-

tion of the Ankylos C/X (internal 

index) fixture distributes oblique and

horizontally applied forces over a

large area of the matrix joining 

surface inside the implant. The 

connection is therefore only loaded in

the vertical direction. The cross-

section shows no gap between the

abutment taper and the implant

which avoids micro-loosening. This

is in contrast to systems with internal

hex connections (clearance fit) that

demonstrate micro-motion and 

‘rotational slop’, making them prone

to inflammatory reactions at the 

implant-abutment connection due 

to micro-leakage.

Fig. 12a_The platform-switched 

design negates micro-motion and 

resultant crestal bone resorption. The

goal of ortho-biological replacement

is the idealised replication of the 

natural state.

Fig. 12b_The expectation of a 

precise cone fixture-abutment 

connection is that the crestal bone

will overgrow the fixture platform and

remain in that position regardless of

whether the implant was placed in 

a grafted site or immediately placed

in an extraction site. Die-back or

saucerisation is not a consideration.
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Fig. 1_A very resorbed ridge in the

edentulous area was evident 

together with bone dehiscence on

teeth 31, 42, 44. A regeneration with

xenogeneic bone of bovine origine 

(Endobone, Biomet 3i, USA) and a 

resorbable membrane (Osseoguard,

Biomet 3i, USA) was performed.

Fig. 2 _Six months after surgery one

osteointegrated implant (Biomet 3i,

USA) in the augmented area was

placed.  A regeneration of the bony

fenestration on tooth 42 was also 

evident, while the control 44 

remained unchanged.

Fig. 3_Appropriate implant 

placement requires orthodontic

movement.

_Abstract

Multidisciplinary treatment requires excellent
communication and coordination amongst clini-
cians in a variety of fields. Although this can be dif-
ficult to achieve at first, interdisciplinary collabora-
tion may result in efficient treatment that patients
appreciate and benefit from. When appropriately
coordinated, the job of each specialist can facilitate
the work of the other team members. For example,
orthodontists can be of considerable assistance 
in periodontal and prosthetic treatment. Dental
alignment of the arches can facilitate periodon-
tist’s and prosthodontist’s objectives. This is done,
for example, by aligning the natural dentition, mak-
ing possible a path of insertion for a prosthesis, or
establishing a physiological alveolar crestal topog-
raphy to facilitate periodontal surgery. Orthodon-
tic tooth movement can then be of substantial ben-
efit for the patient. Many adults seeking routine
restorative dentistry have misaligned teeth, which
compromises either the final restorative outcome
or the ability to clean the natural dentition. Ortho-
dontic appliances have become smaller, less no-
ticeable and easier to maintain during therapy. In-
visible or lingual appliances further improve the
rate of acceptance by adult patients. Many adults
can now have their teeth aligned to improve their

chewing function and their smiles with reduced
aesthetic effect during therapy. In addition, im-
plants have become a major part of the treatment
plan for adults with missing teeth. If adjacent teeth
have drifted into the edentulous area, orthodontics
may be beneficial for providing adequate space for
implant placement and restoration. One of the ma-
jor problems in acceptance of orthodontic treat-
ment by adults is the length of treatment. For this
reason, periodontists and oral surgeons may be
helpful to the orthodontist, as they can facilitate
the orthodontist’s work and thereby reduce treat-
ment time. Endosseous implants can be used to en-
hance anchorage and increase movement control
of orthodontically moved teeth. Furthermore, the
alveolar architecture can be reshaped with peri-
odontally accelerated osteogenic orthodontic aug-
mentation (PAOO) surgery to produce the regional
acceleratory phenomenon (RAP),1,2 which results in
a vast increase in osteoblast and osteoclast activity.
The biological result of this is osteopenia (decrease
of bone mineralisation without loss of volume). The
clinical result is softer bone, which may allow faster
movement of teeth.3,4 In multidisciplinary treat-
ment of adult patients, malocclusion may be asso-
ciated with tooth loss, bone resorption and a con-
sequent need for implants and/or periodontal
treatment and bone augmentation. In these cases

The surgically accelerated 
orthodontics in multidiscipli-
nary implant treatment
Authors_Federico Brugnami & Alfonso Caiazzo, Italy
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especially, efficient interdisciplinary collaboration
may result in a great benefit for the patients.5–12

Periodontally accelerated orthodontic move-
ment, as described by Wilcko, appears particularly
feasible in those multidisciplinary cases for which
treatment planning requires orthodontic move-
ment and oral or periodontal surgery. In these cases,
corticotomy can be combined with wisdom tooth
extraction and/or a regenerative technique, such 
as guided bone regeneration (GBR), in order to
avoid multiple surgeries. Recently some orthodon-
tic therapies, especially the so-called low-friction
therapies, have demonstrated clinically and radi-
ographically that it is possible to expand dental
arches without interfering with periodontal health,
by augmenting the alveolar bones. Melsen et al.13

confirmed what was previously suggested, that the
tooth will move with the bone and not in bone, es-
pecially when light orthodontic forces are applied.
Dehiscence and fenestration, which are difficult to
diagnose preoperatively, may represent a limitation
of this technique. Since the tooth will move with the
periodontium, in cases in which the periodontium
is not present, we might create recession and at-
tachment loss.14 A recent study on modern Ameri-
can skulls found that a dehiscence was present in
40.4% of the skulls, and a fenestration was present
in 61.6% of skulls.15 If this data is translated in clin-
ical treatment, it may mean that potentially at least
50% of orthodontic patients undergoing expand-
ing movement could be at risk of gingival recession
and periodontal damage. It would be advisable,
then, to introduce routine 3-D X-rays into the pre-
operative work-up (i.e. cone beam). The cone-beam
examination, with a reduced dose of radiation com-
pared with the fan beam (CT scan) and better defi-
nition,16 could be used routinely in those patients
with a thin, scalloped periodontium, where the risk
of post-operative recessions is higher. The PAOO
technique has been found not only to be pre-
dictable in solving dehiscence and fenestration
above the roots,17 but also to produce a noticeable
change in the cephalometric analysis of points A
and B.17 With the PAOO technique, the patient
needs to be seen routinely for changing the wires,

as the teeth movements are much faster than in
regular orthodontic treatment. The use of segmen-
tal corticotomy (applied only to the teeth that have
to move more than the others) can dramatically
change the relationship amongst groups of teeth.18

This has to be kept in mind, since it may require
changes in distributing the anchorage by the or-
thodontist. The teeth in the area of surgery will be
moving much faster than the other teeth.

_Conclusions

When the treatment plan requires orthodontic
movement and oral or periodontal surgery, cortico-
tomy can be combined with a wisdom tooth ex-
traction and/or a regenerative technique, such as
GBR, in order to avoid multiple surgeries and to op-
timise the final outcome for the patient. Another
indication is for instances in which the risk of cre-
ating root dehiscence in patients with thin peri-
odontium is very high even with slow orthodontic
movement and light forces applied. Root recession
can be present even without clinical manifestation
of gingival recession. An efficient multidisciplinary
approach to a complex case may result in a faster
and better treatment. The PAOO technique can be
used for faster dental movement, to treat and pre-
vent periodontal problems and to regenerate ridge
defects, allowing implant placement._

Editorial note: A list of references is available from the pub-
lisher.
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Fig. 5Fig. 4

Fig. 4_At the time of implant  

placement a corticotomy was 

performed to accelerate the 

orthodontic movement and facilitate

the implant restoration. Regeneration

with a first layer of autologous graft

collected during site preparartion,

covered with xenograft and a re-

sorbable membrane (Endobone and

Osseoguard, Biomet 3i, Palm Beach

Gardens, USA) was performed simul-

taneosuly to the placement.

Fig. 5_Provisional restoration in

place.
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_Introduction

The longevity of dental implants is highly de-
pendent on integration between implant compo-
nents and oral tissues, including hard and soft tis-
sues. Studies have shown that submerged titanium
implants had 0.9 to 1.6 mm marginal bone loss from
the first thread by the end of the first year in func-
tion, while only 0.05 to 0.13 mm bone loss occurred
after the first year.1–3

The first report in the literature to quantify early
crestal bone loss was a 15-year retrospective study
that evaluated implants placed in edentulous jaws.1

In this study, Adell et al. reported an average of
1.2 mm marginal bone loss from the first thread

during healing and the first year after loading. In
contrast with the bone loss during the first year,
there was an average of only 0.1 mm bone lost an-
nually thereafter.

Based on the findings on submerged implants,
Albrektsson et al. and Smith and Zarb proposed cri-
teria for implant success, including a vertical bone
loss of less than 0.2 mm annually following the im-
plant’s first year of function.4, 5

Non-submerged implants have also demon-
strated early crestal bone loss, with greater bone
loss in the maxilla than in the mandible, ranging
from 0.6 to 1.1 mm, at the first year of func-
tion.6–8

The maintenance 
of crestal bone around
dental implants
Author_Dr Mohammed A. Alshehri, Saudi Arabia
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_Surgical trauma

Heat generated at the time of drilling, elevation of
the periosteal flap and excessive pressure at the cre-
stal region during implant placement may contribute
to implant bone loss during the healing period. 

Heat generation and excessive pressure

Eriksson and Albrektsson reported that the crit-
ical temperature for implant site preparation was
47°C for one minute or 40°C for seven minutes.9

Matthews and Hirsch demonstrated that tempera-
ture elevation was influenced more by the force ap-
plied than drill speed.10 When both drill speed and
applied force were increased, no significant in-
crease in temperature was observed owing to effi-
cient cutting.10, 11 

Sharawy et al. compared the heat generated by
the drills of four different implant systems run at
speeds of 1,225, 1,667 and 2,500 rpm.12 All of the
drill systems were able to prepare an 8 mm site
without the temperature rising by more than 4°C
(to 41°C). For all drill systems, the 1,225 rpm drill
speed required a 30 to 40 % longer drilling time
when compared with 2,500 rpm and a 20 to 40 %
reduction in the time required for bone tempera-
ture to normalise. With greater depth of prepara-
tion and insufficient time between drill changes, a

detrimental temperature rise to 47°C or greater
may be reached. The authors recommend that sur-
geons interrupt the drilling cycle every five to ten
seconds to allow irrigant time to cool the os-
teotomy.

Periosteal flap

The periosteal elevation has been suggested as
one of the possible contributing factors to crestal
implant bone loss. Wilderman et al. reported that
the mean horizontal bone loss after osseous sur-
gery with periosteal elevation is approximately 
0.8 mm, and the reparative potential is highly de-
pendent upon the amount of cancellous bone (not
cortical bone) underneath the cortical bone.13 The
bone loss at stage II implant surgery in successfully
osseointegrated implants is generally vertical and
noted only around the implant characterised by
saucerisation, not the surrounding bone even
though during surgery all the bone was exposed.
Therefore, this hypothesis is not generally sup-
ported.

_Occlusal overload

Research has indicated that occlusal overload
often resulted in marginal bone loss or de-osseoin-
tegration of successfully osseointegrated im-
plants.1, 3, 14–20 The crestal bone around dental im-

Table I_Comparison between tooth

and implant.
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Tooth Implant

Connection Periodontal ligament (PDL) Osseointegration (Brånemark et al., 1977),
functional ankylosys (Schroeder et al., 1976)

Proprioception Peridiontal mechanoreceptors Osseoperception

Tactile sensitivity High Low
(Mericske-Stern et al., 1995)

Axial mobility 25–100 µm 3–5 µm
(Sekine et al., 1986; Schulte, 1995)

Movement phases Two phases One phase
(Sekine et al., 1986) Primary: non-linear and complex Linear and elastic

Secondary: linear and elastic

Movement patterns Primary: immediate movement Gradual movement
(Schulte, 1995) Secondary: gradual movement

Fulcrum to lateral force Apical third of root (Parfitt, 1960) Crestal bone (Sekine et al., 1986)

Load-bearing characteristics Shock absorbing function Stress concentration at crestal bone
Stress distribution (Sekine et al., 1986)

Signs of overloading PDL thickening, mobility, wear facets, Screw loosening or fracture, 
fremitus, pain abutment or prosthesis fracture, bonse loss,

implant fracture (Zarb & Schmitt, 1990)

Table I



plants could be a fulcrum for lever action when a
bending moment is applied, suggesting that im-
plants could be more susceptible to crestal bone
loss by mechanical force. 

Factors associated with increased bending over-
load in dental implants:
_Prostheses supported by one or two implants in

the posterior region (Rangert et al. 1995);
_Straight alignment of implants;
_Significant deviation of the implant axis from the

line of action;
_High crown/implant ratio;
_Excessive cantilever length (>15 mm in the

mandible, Shackleton et al. 1994; >10–12 mm in
the maxilla, Rangert et al. 1989; Taylor 1991);

_Discrepancy in dimensions between the occlusal
table and implant head;

_Para-functional habits, heavy bite force and ex-
cessive premature contacts (>180 µm in monkey
studies, Miyata et al. 2000; >100 µm in human
studies, Falk et al. 1990);

_Steep cusp inclination;
_Poor bone density/quality; and
_Inadequate number of implants.

The cortical bone is known to be least resistant
to shear force, which is significantly increased by
bending overload. The greatest bone loss was seen
on the tension side.29 According to Von Recum,
when two materials of different moduli of elastic-
ity are placed together with no intervening material
and one is loaded, a stress contour increase is ob-
served where the two materials first come into con-
tact.30 Photoelastic and 3-D finite element analysis
studies demonstrated V- or U-shaped stress pat-
terns with greater magnitude near the point of the
first contact between implant and the photoelastic
block, which is similar to the early crestal bone loss
phenomenon.31 

Misch claimed that the stresses at the crestal
bone may cause microfracture or overload, result-
ing in early crestal bone loss during the first year
of function, and the change in bone strength
from loading and mineralisation after one year al-
ters the stress-strain relationship and reduces the
risk of microfracture during the following years.32

Wiskott and Belser described a lack of osseointe-
gration attributed to increased pressure on the os-
seous bed during implant placement, establish-
ment of a physiological biological width, stress
shielding and lack of adequate biomechanical in-
tegration between the load-bearing implant sur-
face and the surrounding bone.33 They focused on
the significance of the relationship between stress
and bone homeostasis.

Based on a study by Frost,34 five types of strain
levels interrelated with different load levels in the
bone were described:
1) Disuse, bone resorption;
2) Physiological load, bone homeostasis;
3) Mild overload, bone mass increase;
4) Pathological overload, irreversible bone dam-

age; and
5) Fracture.

The concept of “microfracture” was proposed by
Roberts et al., who concluded that crestal regions
around dental implants are high-stress-bearing
areas.35 They explained that if the crestal region is
overloaded during bone remodelling, “cervical cra-
tering” is created around dental implants. The
study recommended axially directed occlusion and
progressive loading to prevent microfracture dur-
ing the bone-remodelling periods.

Progressive loading on dental implants during
healing stages was first described by Misch in the
1980s to decrease early implant bone loss and early
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Table II_Studies regarding the 

biologic width around natural teeth 

or dental implants.
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Sulcus depth (SD)

Junctional 

epithelium (JE)

Connective tissue 

attachment (CT)

Biologic width

Gargiulo et al. 57

30 human skulls

0.69 mm

0.97 mm

1.07 mm

2.04 mm

(JE + CT)

Vacek et al. 58

10 human skulls

1.34 mm

1.14 mm

0.77 mm

1.91 mm

(JE + CT)

Cochran 

et al. 68

0.16 mm

1.88 mm

1.05 mm

3.08 mm

(SD + JE + CT)

Berglundh 

et al. 53

2.14 mm

1.66 mm

3.80 mm

(SD + JE + CT)

Abrahamsson 

et al. 71

2.14 mm

1.28 mm

3.42 mm

(SD + JE + CT)

Natural teeth Non-submerged Submerged

Dental Implants

Table II



implant failure. Based on the
concept, progressive load-
ing needs to be employed to
allow the bone to form, re-
model and mature to resist
stress without detrimental
bone loss by staging appli-
cation of diet, occlusal con-
tacts, prosthesis design and
occlusal materials.36 Apple-
ton et al. reported a decrease
in crestal bone loss in pro-
gressively loaded implants,
compared with implants
without progressive load-
ing, within a similar healing
and loading period. In addi-

tion, digital radiographs indicated an increase in bone density in the crestal 40 %
of the implant in the progressive loaded crowns.37 Greater crestal bone loss ob-
served at the first year of function compared with following years can be explained
by a reduced occlusal overload or increased resistance to occlusal overload after
the first year of function including a functional adaptation of the oral muscula-
ture, wear of the prosthesis material, and/or an increase in bone density after a cer-
tain time period.

_Peri-implantitis

Peri-implantitis is one of the two main causative factors of implant failure in later
stages. A correlation between plaque accumulation and progressive bone loss
around implants has been reported in experimental studies and clinical studies.
Tonetti and Schmid reported that peri-implant mucositis is a reversible inflamma-
tory lesion confined to peri-implant mucosal tissues without bone loss. Peri-im-
plantitis however begins with bone loss around dental implants.18

Clinical features of peri-implantitis were described by Mombelli as including ra-
diographic evidence of vertical destruction of the crestal bone, formation of a peri-
implant pocket in association with radiographic bone loss, bleeding after gentle
probing, possibly with suppuration, mucosal swelling, redness and no pain typically.38

In an experimental study evaluating the pattern of ligature-induced breakdown of
peri-implant and periodontal tissues in beagle dogs, significantly greater tissue de-
struction was demonstrated clinically, radiographically, and histo-morphometrically
at implant areas than at tooth sites. It was also found that significantly fewer vascu-
lar structures existed at implant sites compared with periodontal tissues. 

The difference in collagen fibre direction (parallel to the implant surface and
perpendicular to tooth surface) and amount of vascular structure may explain
the faster pattern of tissue destruction in peri-implant tissues than periodontal tis-
sues. Literature has shown that peri-implantitis is similar in nature to periodonti-
tis in that the microbiota of peri-implantitis resemble the microbiota of periodon-
titis; however, there has been no evidence that peri-implantitis induces crestal
bone loss during healing and in the first year of function at a faster rate than fol-
lowing years. 

Early crestal bone loss may result in an environment favourable for anaerobic
bacterial growth, thus possibly contributing to more bone destruction in following
years. In the majority of implants however the bone loss is dramatically reduced af-
ter the first year of prosthesis loading. Therefore, peri-implantitis as the main
causative factor for early implant bone loss may not be justified.
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_Micro-gap and the platform-switch-
ing concept

Many implant systems have an abutments used
with conventional implant types that are flush with
the implant shoulder in the contact zone. This results
in the formation of microcracks between the implant
and the abutment. Numerous studies have shown
that bacterial contamination of the gap between the
implant and the abutment adversely affects the sta-
bility of the peri-implant tissue. If above-average ax-
ial forces are exerted on the implant, a pumping ef-
fect may ensue (depending on the positive inter-
nal/external connection at the interface), which may
then result in a flow of bacteria from the gap, caus-
ing the formation of inflammatory connective tissue
in the region of the implant neck.39–41

Berglundh and Lindhe evaluated the micro-gap
of the Brånemark two-stage implant and found that
inflamed connective tissue existed 0.5 mm above
and below the abutment–implant connection,
which resulted in 0.5 mm bone loss within two weeks
after the abutment had been connected to the im-
plant.42 Ericsson et al. coined the term distance-
sleeve-associated infiltrated connective tissue to
describe this phenomenon. They interpreted this to
be a biological protective mechanism against the
bacteria residing in the microcrack, explaining the
plaque-independent bone loss of approximately
1mm during the first year. This bone loss may result
in a reduction of the marginal bone level in both the
vertical and the horizontal dimensions.43 

If the microcrack is located close to the bone, the
creation of the biological width will occur at the ex-
pense of the bone. The platform-switching effect
was first observed in the mid-1980s. At the time,
larger-diameter implants were often restored with
narrower abutments (Ankylos, DENTSPLY Friadent;
AstraZeneca; Bicon), as congruent abutments were
often still unavailable. As it later turned out, this was
a remarkable coincidence.44 The platform-switching
concept requires that this micro-gap be placed away
from the implant shoulder and closer toward the axis
in order to increase the distance of this micro-gap
from the bone as a protective measure.

_Biological width

The clinical term biological width denotes the di-
mensions of periodontal and peri-implant soft-tis-
sue structures such as the gingival sulcus, the junc-
tional epithelium, and the supra-crestal connective
tissues.45 According to measurements conducted by
Gargiulo et al., the average biological width (from
the base of the sulcus to the alveolar bone margin) is
2.04 mm, of which 0.97 mm is epithelial attachment

and 1.07 mm is connective tissue attachment.46

These dimensions, however, are in no way static but
subject to interindividual variation (from tooth to
tooth and from patient to patient) and will also vary
according to gingival type and implant concepts. 

Numerous studies have shown that bone resorp-
tion around the implant neck does not start until the
implant is uncovered and exposed to the oral cavity.
This invariably leads to bacterial contamination of
the gap between the implant and the superstruc-
ture.47–50 Bone remodelling will progress until the bi-
ological width has been created and stabilised. This
width progresses not only apically along the vertical
axis (Fig. 1), but also 1 to 1.5 mm horizontally, ac-
cording to studies conducted by Tarnow et al. This is
the reason for maintaining a minimum distance of 
3 mm between two implants and platform switching
in the aesthetic reconstruction zone in order to 
obtain intact papillae and stable inter-implant
bone.51–53

_Summary

Maintenance of crestal bone around dental im-
plants is one of the critical factors that affect its
longevity and aesthetic soft-tissue architecture.
Preservation of such bone is a multifactorial process;
as summarised in this article some other factors re-
lated to crestal bone loss have been investigated.
These includes bone volume, bone quality, soft-tis-
sue biotype, condition of the adjacent teeth, implant
design, implant dimensions, abutment design, aug-
mentation procedures, implant insertion depth, time
of loading, time of restoration, frequency of pros-
thetic secondary-component replacement, suturing
techniques and patient compliance.

Proper tissue maintenance and care, regular hy-
gienic evaluations and patient education on proper
methods for home care are vital. Continued evalua-
tion via probing, radiographic assessment and oral
examination will allow the clinician to ensure long-
term maintenance and overall treatment success._

Editorial note: A list of references is available from the 

publisher.
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I clinical technique _ troubleshooting

Unidentified jaw misalignment

Figs. 1–4_The former prosthesis

(with two maxillary implants); note

the discrepancy between the translu-

cent templates and the axis of the

plastic front teeth.

_Implant-prosthetic troubleshooting usu-
ally starts at an advanced stage of the implant-
prosthetic treatment, i.e. when implants have al-
ready been inserted, and the next step is the in-
sertion of prostheses on the artificial abutment
teeth. This point in time is extremely un-

favourable for several reasons, one being that—
owing to the already completed surgical phase—
there is no opportunity for intervention and
modification of the implant placement, and the
other reason being that the patient feels he or she
is on the verge of a successfully completed treat-
ment and does not realise that difficulties may
now arise, which in extreme cases could result in
failure of the entire treatment. This development
usually ends in mutual accusations and forensic
disputes.

_“Incorruptible”—The dental 
master model

In a worst-case scenario, it will not become
apparent that the inserted implants cannot be

Implant-prosthetic 
troubleshooting
When dental technicians and dentists break into a sweat!

Authors_Dr Georg Bach & Christian Müller, Germany
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Fig. 1 Fig. 2

Fig. 7 Fig. 8

Fig. 4 Fig. 5

Fig. 6

Fig. 3
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treated dentally, or only with extreme difficulty,
owing to unfavourable placement in the jaw-
bone until the dental master model has been cre-
ated by the dental technician after casting or af-
ter the check-bite at the very latest. 

“Plaster is incorruptible!”. This conclusion, at-
tributed to Freiburg dental surgeon Prof Eschler,
was deliberately kept trivial; however, it is simply
and utterly true. The dental master model shows
the realities concerning placement of the im-
plant, its axis, also with regard to abutment
teeth, and the transition to the gingiva.

_Exemplary patient cases

Our report will demonstrate, based on a few
exemplary patient cases, the solution possibili-
ties, but also the limits of implant-prosthetic
troubleshooting—especially in terms of achiev-
ing a sustainable result for patient, dentist and
dental technician.

_Unidentified jaw misalignment 
(Figs. 1–8)

The problem

Two years ago, a male patient (in his mid-70s)
had received two implants in the maxilla, fol-
lowed by treatment with telescopes and a partial
prosthesis. The patient stated that “the work did
not agree with him right from the start”. 

Aside from functional problems, he disliked
the fact that the maxillary front teeth were not
visible even when he opened his mouth half-way.

Just by looking at the maxillary prosthesis it
was easy to notice the metal portions of the pros-
thesis, which were placed extremely palatinally,
showing through. An examination of the oral cav-
ity revealed a considerable discrepancy between
the implant placement and the axis of the plastic
front teeth!

Our solution

A wax-up marked the beginning of the actual
treatment. It was modified until the patient was
satisfied with the placement of his teeth and his
subsequent appearance. Based on the results of
this treatment planning, we were able to deter-
mine which position and alignment would be re-
quired for two additional implants (distally of the
existing ones). 

This in turn resulted in the creation of a drilling
template, which was used during the insertion of
the two additional artificial abutment teeth. After
osseointegration of these two implants in regions
#14 and 24, the new partial prosthesis (now sup-
ported by four implants (two existing and two
new ones) was produced and integrated step by
step.

Aside from cases like the one mentioned above,
which are usually the result of design errors
and/or design flaws, there is additional, yet dif-
ferent implant-prosthetic troubleshooting—cov-
ering primarily implant fractures or failure of in-
dividual implants within an extensive supra-
structure. This considerably smaller part of im-
plant-prosthetic problem areas, as compared
with the group of design errors mentioned above,

Figs. 5 & 6_After interdisciplinary

planning between dental technician

and dentist, two additional distally 

located implants were inserted; the

four artificial abutment teeth each 

received a telescopic crown. We used

individual insertion keys to facilitate

incorporation of the telescopes.

Fig. 7_Initial X-ray image (panoramic

tomography) with two implants

(treated with telescopes) in the 

maxilla.

Fig. 8_Condition after the increase of

abutment teeth in the maxilla, each 

inserted distally of the previous 

implants.

Loss of implant due to

peri-implantitis

Fig. 9_The mesial abutment tooth of a

bridge entirely supported by implants

in the left maxilla was lost. After heal-

ing of the soft tissue, a further implant

was inserted in a position as close as

possible to the former implant posi-

tion. The illustration shows the dental

master model with the customised

abutment.

Fig. 10_The former bridge structure

was used as a customised “spoon” for

the newly added implant so that a 

customised abutment could be 

created for the additional implant to be

mounted distally (note the loss of 

vertical distance) for use in the 

existing restoration.
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Fig. 11_Customised abutment tooth

as a terminal abutment.

Fig. 12_Patient’s oral condition.

Figs. 13 & 14_We were able to pre-

serve the bridge in the left maxilla.

Fig. 15_Three implants had originally

been inserted to treat anodontia in the

second quadrant.

Figs. 16 & 17_The distal implant was

lost; the detailed view shows the non-

functional crown #25.

Fig. 18_Condition after re-implanta-

tion distally of the implant localization.

Implant fracture

Fig. 19_The distal (diameter-reduced)

implant of a bridge supported entirely

by fractured implants.

Fig. 20_An additional implant was 

inserted distally after removal of the

fragment that had remained in the

bone. After integration of the implant, a

new bridge supported entirely by 

implants was created, while incorpo-

rating the former implant. 

will be covered and evaluated in
this article. The purpose of this
is to demonstrate solutions so
that the patients affected re-
ceive a modified solution in or-
der to preserve the existing and
very expensive work.

_Loss of implant due 
to peri-implantitis
(Figs. 9–18)

A bridge structure in the second quadrant had
been in place without any problems in a 50-year-
old female patient for 10 years. Therefore, she
only came to recall and follow-up examinations
sporadically. The problem-free period ended
abruptly when swelling and bite pain occurred in
the left half of the maxilla. A panoramic tomogra-
phy revealed radiological indications of a pro-
found osseous defect around the mesial implant,
which had to be removed on the same day. The is-
sue then was the entire supra-structure. The pa-
tient insisted that this structure be preserved ow-
ing to the financial cost of having a new structure
created after re-implantation.

Our solution

A new implant was inserted after the soft tis-
sue and bone had healed in the area where the lost
implant had previously been in place. The bridge
structure that had been temporarily affixed on
the remaining implant was used as guidance for
incorporation of a replacement implant and then
removed for the actual implant procedure. 

After osseointegration of the artificial abut-
ment tooth, we inserted a plastic abutment and
made a casting of the integrated bridge structure
with polyether casting material. This customised
abutment was transformed into metal and the
bridge structure finally cemented in place after a
trial insertion.

_Implant fracture (Figs. 19 & 20)

Diameter-reduced implants can often be im-
planted even in a reduced osseous bed and aid in
the avoidance of augmentations. However, when
introduced into the market, diameter-reduced
implants were frequently used for other indica-
tions as well; some authors even recommended
using them as standard implants. Stress phenom-
ena caused a considerable number of implant
fractures, resulting in markedly restricted indica-
tions for diameter-reduced implants.

The case presented here reflects the typical
progress of this early phase. A purely implant-
supported (two abutments) extension bridge was
incorporated into the fourth quadrant. A diame-
ter-reduced implant was used in spite of an oro-
vestibular bone dimension that would have been
sufficient for supporting a standard implant. The
result was that the distal implant fractured after
eight years.

Our solution

In one surgical session, we removed both the
implant fragment remaining in the bone by way
of an osteotomy and placed a further distal im-
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Fig. 17Fig. 15 Fig. 16

Fig. 18

Fig. 20 Fig. 21Fig. 19
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plant. After its osseointegration, we incorporated
a completely new bridge using the existing mesial
implant.

The results achieved here can help us learn
from design errors and select a different approach
for future cases, so that we can also treat patients
who have had failure of a comprehensive pros-
thetic restoration. Our last case will illustrate this
situation.

_The unsuccessful conventional
treatment versus the successful,
well-planned implantological 
procedure (Figs. 21–34)

Finally, we would like to present an unusual
case: an unsuccessful conventional treatment
that was replaced with implantological treat-
ment carried out in close collaboration between
the dentist and dental technician. The patient
had experienced considerable complications
during prosthetic treatment (the goal being a tel-
escopic partial prosthesis supported by teeth

#43 and 33, while preserving the front teeth #42
to 32, which had been caries-free and without
fillings until then, and replacement of teeth #47
to 44 and 34 to 37). First, tooth #33 fractured and
had to be extracted, in spite of the fact that
preparation and casting had already been done.
Treatment was replanned after this event, and
teeth #42, 41, 31 and 32 were also prepared (the
goal being telescopic crowns). Shortly before im-
plementation, tooth #43 also had to be ex-
tracted. The patient was unable to give the exact
reasons for this. This left her with four teeth—
#42, 41, 31 and 32—which all had telescopic
crowns. 

Anchoring of the partial prosthesis was poor;
the patient was able to loosen it with minimal
tongue-applied pressure. The pronounced ten-
dency of the prosthesis saddles to cave in also re-
sulted in complications in the form of multiple
recurrent pressure sores. The patient was re-
ferred to us at this point. The reason for this ac-
cording to her dentist was that implants, which
the patient had inquired about, could be inserted

The unsuccessful 

conventional solution

Figs. 21–25_Owing to the loss of

prospective abutment teeth #43 and

33 during the prosthetic treatment

phase, the remaining front teeth 

#42, 41, 31 and 32 received 

telescopic crowns.

Fig. 26_The partial prosthesis showed

insufficient mounting.

Figs. 27–29_With the aid of 3-D 

imaging and planning, four implants

were inserted in regions #46, 43, 33

and 36—without any augmentative

treatment.

Fig. 30_After osseointegration of the

artificial abutment teeth, two side-

tooth bridges entirely supported by

implants and four individual crowns

were integrated with the remaining

mandibular teeth.

Fig. 22 Fig. 23 Fig. 24

Fig. 25 Fig. 26 Fig. 27

Fig. 28 Fig. 29 Fig. 30
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Figs. 31–33_Three-dimensional 

diagnosis and planning (see dental

pins) of the third and fourth quadrant.

Fig. 34_Orthopantomogram after 

incorporation of four implants, three

of which were diameter-reduced

Roxolid (Straumann) implants.

neither in the extended front-tooth area nor in
the side-tooth area owing to the narrow and at-
rophied alveolar ridge.

Our solution

It was true that the alveolar ridge on both
sides, starting with the cuspid region and ex-
tending to the area where the molars had been
previously, was fairly pointed, and the course of
the osseous limbus alveolaris displayed a pro-

nounced sagging distally of the previous pre-
molar zone.

The patient thus showed considerable osseous
deficits in both the oro-vestibular and horizontal
dimension. In order to assess the basic possibili-
ties of oral implants, we decided to perform 3-D
imaging, which proved extremely helpful in this
complex patient case. After illustration of the os-
seous situation, there were indications that im-
plantation would be possible without carrying
out augmentation procedures. We then prepared
a virtual implant plan, the results of which led us
to prepare a drilling template.

The remaining front teeth proved very helpful
as a place for securely anchoring the template. By
opting for a shortened row of teeth with one im-
plant each in the region of the former six-year
molars and an additional artificial abutment in
each of the former cuspid areas, we were able to
keep the dimensions of the template relatively
small.

The insertion of four implants in the regions of
teeth #46, 43, 33 and 36 and their osseointegra-
tion were followed by treatment with the supra-
structures, which consisted of two bridges in re-
gions #46 to 43 and 33 to 36, entirely supported
by implants, and four individual crowns on the

front teeth. The restorations were temporarily af-
fixed for six months and then cemented in place._

Fig. 32 Fig. 33
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I clinical technique _ restoration removal

_There are times when it becomes necessary to re-
move the cemented prosthetic restoration from one or
more implants and the prosthesis is not amenable to
conventional crown and bridge removal devices. In or-
der to remove these prostheses, we need to gain access
to the abutment screws by drilling through the crown or
bridge. The challenge is to create the smallest possible
access hole and to do this with a minimum of clinical
time and effort. This article will describe a simple
method for constructing and using a device to guide the
creation of appropriate access holes in the implant
prosthesis. I was lucky enough not to have a patient with
a loose or damaged bridge to use for this presentation,
so I used a patient education model to provide the im-
ages to facilitate the description of the technique (Figs.
1a & b). Figure 2 shows the location of the implants.

_Constructing the device

The master cast that was used for the construction
of the implant prosthesis is the central element for this

technique (Fig. 3). Long screws from impression copings
(Fig. 4) or long laboratory screws are inserted into the
implant analogues (Figs. 5a & b). The cast is blocked out
with periphery wax to act as a formwork for the con-
struction of the device (Figs. 6a–c). The wax should ex-
tend for at least one tooth on either side of the prosthe-
sis. If no tooth is present distal to the prosthesis, then ad-
ditional teeth are covered anteriorly to maximise stabil-
ity of the device. The wax should also block out the full
dimensions of the prosthesis. I like to construct the
mesial aspect of the device to be sufficiently wide and
robust for a finger or thumb to be readily placed on this
area for stabilising the device during preparation of the
access holes. The model and the screws are lubricated
with either petrolatum or a water-based lubricant.
Auto-polymerising or light-curing resin is adapted to
the cast to cover the adjacent occlusal surfaces and en-
compass the screws in the implant analogues (Figs.
7a–c). I prefer to use GC pattern resin and in the later
stage of polymerisation, I remove the screws before they
potentially become locked in the resin. Once the mate-

A simplified method for
the removal of cemented
implant prosthetics
Author_Dr Scott Davis, Australia
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Fig. 4 Fig. 5a

Fig. 1b Fig. 2

Fig. 3

Fig. 1a



rial sets, it is trimmed and polished (Figs. 8a & b) then
checked for stability on the model. Additional material
can be added if required. If a stone model of the pros-
thesis is available, it is convenient to confirm the stabil-
ity of the device and to assess that there is no contact
between the prosthesis and the device (Fig. 9). The in-
taglio surface is adjusted as required to ensure appro-
priate adaptation.

_In the clinic

The chairside process is simplified by the use of this
acrylic resin guiding device that provides a visual aid for
the appropriate position for drilling the access holes.
Ideally, porcelain should be removed using a diamond
high-speed bur with copious irrigation. I prefer to use a
round diamond bur for this purpose, as it is less likely to
cause porcelain chipping. If the prosthesis is metal ce-
ramic, the metal substructure is first penetrated with a
small round carbide bur. Subsequently, a metal-cutting
tungsten carbide bur is used to widen the access as re-
quired. Figure 10 shows a screwdriver passing through
the guide into the abutment screw. Figures 11a and b
show the precision of the preparation without over-
preparation. Once the access hole has been debrided of
obturating materials, an appropriate screwdriver is in-
serted. In order to prevent ceramic delamination, it is im-
portant to ensure the driver is not contacting any porce-
lain before significant torque is applied. I initially insert
the driver and inspect for lack of contact with the porce-
lain. Following, I apply light hand torque to the driver in
order to determine that it is fully seated before a second
inspection to ensure no porcelain contact. Finally, the
screw and the prosthesis are removed.

_Discussion

Drilling free hand into the prosthesis with no guide
can result in oversized access holes and wasted chair-
side time. The primary goal of the method described here
is to maximise laboratory procedures in order to reduce
chairside time. The method also minimises the size of the
access holes, which reduces damage to the prosthesis.
Delegation of the construction of the device to a tech-
nical assistant can further reduce cost, for both the pa-
tient and us. Thereby, a task to which we look forward
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with trepidation can be reduced to a minor inconven-
ience. By minimising the diameter of the access holes,
we increase the probability that the prosthesis can be re-
turned to the patient after dealing with the reason for
removal. Once the prosthesis has been removed from
the mouth, there are two options. Firstly, we could con-
sider the abutment/prosthesis as a single item. After in-
spection and cleaning, the prosthesis can be replaced.
Had the abutment screw become loose, then the grain
structure of the screw may have become elongated and
the screw should be replaced. 

The second option is separating the abutment from
the crown or bridge. When they cannot be separated by
mechanical means, they can be separated by gentle
heating in a furnace. Slowly heat to less than 200°C for

five minutes, then the abutment and prosthesis should
separate very easily. Allow to cool to room temperature
slowly, then inspect porcelain for defects before return-
ing to the patient._
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Fig. 7a Fig. 7b

Fig. 6a Fig. 6b

Fig. 6c

Fig. 5c

Fig. 11a Fig. 11b

Fig. 8b Fig. 9

Fig. 10

Fig. 8a

Dr Scott Davis graduated from the University of
Sydney in 1984 with a Bachelor of Dental Science
degree and completed his Master of Dental Science
degree in Prosthodontics in 1993 at the University
of Western Australia. He worked as a senior lecturer
in Restorative Dentistry. Since 1997, he has worked
in a private specialist practice. Dr Davis can be con-
tacted at scott@davisdental.com.au.

_about the author implants
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Fig. 1_Situation before operation,

vestibule area is relatively broad, flat

ridge regions # 14 to 16, 6 weeks 

after extraction of tooth #14.

Fig. 2_Surgical site after surgical 

flap preparation shows fully ossified

alveolus of tooth #14, 6 weeks after

extraction.

Fig. 3_Pre-preparation of the bone

window in region #16 with large

Rosecutter to mark the finish line 

under continuous cooling.

_In recent years new issues have arisen in the
field of implant dentistry. The 1980s was the decade
of osseointegration; the 1990s, the era of guided
bone regeneration. Recently, the focus has mainly
been on the improvement of dental aesthetics and
methods of improving the aesthetic and functional
results, the load-carrying capacity and the simplifi-
cation of surgical techniques. These aspects should
not be considered separately from each other, as
they overlap. 

In 1980, Philip Boyne first described procedures
for sinus floor augmentation. Since then more than
1,000 scientific articles on sinus floor augmentation
have been published.

Today, the use of osseointegrated dental im-
plants is an effective and reliable method for long-
term treatment of patients with partial and total
tooth loss. The success rate and predictability of im-
plant treatment depends on several factors but are
generally high. The goal is to make this rehabilitative
process accessible to as many patients as possible,
even those with poor bone quality and/or low bone
mass. Until now, an insufficient amount of bone and
poor bone quality have been unfavourable or even 
a contra-indication for implant treatment. Because
of poor bone quality and often-progressive bone re-

sorption after tooth loss, the posterior maxilla espe-
cially is a high-risk area for the placement of dental
implant restorations. If atrophic maxillary bone or 
a large maxillary sinus is present, the implant treat-
ment is more difficult. A solution in such cases is the
use of shorter implants. However, certain clinical
conditions must be met so that an unfavourable 
relationship between the implant and the restora-
tion length (implant–crown ratio) does not lead to
biomechanical problems, improper loading or pre-
mature implant loss. In such cases, the implant
treatment must be planned carefully and additional
surgical procedures before dental prosthetics, such
as a bone graft in the maxillary sinus, are often 
required to compensate for inadequate bone. In this
way, optimal conditions for the insertion of im-
plants in the posterior portions of the alveolar
process of the maxilla are created.

In the past, dentists and maxillofacial surgeons
avoided complex procedures that required access to
the maxillary sinus through the oral cavity, provided
such were not necessary. As early as 1984, Bråne-
mark demonstrated with clinical and experimental
data that the apical end of an osseointegrated im-
plant can be placed in the maxillary sinus without
adversely affecting the health of the sinus area if the
Schneiderian membrane remains intact.

Augmentation—
one important basis in 
implant treatment concept
Authors_Prof Dr med Frank Liebaug, Dr med dent Ning Wu, Germany
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Today, it is common knowledge that the long-
term success of dental implants depends on the 
degree of osseointegration. This, in turn, is depend-
ent on the primary stability, on the one hand, which
is determined by the density of cortical bone and the
bone quality, and on the secondary stability, on the
other hand. The latter results from the progressive
deposition of bone along the implant surface. 
Although an implant that is inserted into bone with
reduced height and width and that extends from
one end into the sinus cavity shows a good primary
stability with a sufficient solid cortex, its anchor 
remains limited. Thus, osseointegration of the entire
implant surface, which is critical to the long-term
success, cannot be achieved. If a progressive loss of
crestal bone takes place over time, the implant sta-
bility is further affected.

Therefore, in the posterolateral maxillary it is 
often necessary to perform a sinus floor augmenta-
tion if there is poor bone quality and insufficient
alveolar process height. A sinus floor augmentation
and significant pneumatisation of the maxillary 
sinus are indicated in order to be able to use suffi-
ciently long implants to guarantee the anchor in a
region of high functional load.

In 1980, Boyne and James wrote the first pub -
lication on the treatment of patients with end -
osseous implants in combination with sinus floor
elevation. Access to the maxillary sinus was by
means of the intra-oral antrostomy and the prepa-
ration of a “bone window”. This was then carefully
advanced into the cavity and drawed. Therefore, 

a partial detachment of the Schneiderian mem-
brane from the sinus floor was needed. Subse-
quently, a bone graft was placed under the mem-
brane and the opening was obturated again. Gen-
erally, the bone from the patients themselves was
used as the graft. In a second step, several months
after the sinus floor elevation, blade implants were
successfully implanted. The prosthetic reconstruc-
tions existed in fixed or removable dentures, which
were placed in the edentulous sections of the pos-
terior maxilla.

Soon thereafter, Tatum et al. worked on this sur-
gical technique intensively, seeking to improve the
results by means of modified procedures. Tatum Sun
took on a key role in the development of the proce-
dure for sinus floor elevation using an autogenous
bone graft from the iliac crest for the preparation of
the implant insertion (Tatum 1977, 1986). Progress
in the field of biomaterials and refined techniques
and protocols for the rehabilitation of tooth loss 
by osseointegrated implants have increased the
success rate and the predictability of implant treat-
ment.

_Xenogeneic grafts

To spare patients an additional removal of autol-
ogous bone in other areas of the spine or of the iliac
crest, bone substitute materials (xenogeneic grafts)
are used increasingly today. Xenogeneic grafts are
now mostly deproteinized (inorganic) bovine bone
specimens. These grafts are used either alone or are
mixed and used as part of a mixed transplant with

Fig. 4_Extraction of the patient’s 

own (autologous) bone chips by 

Safescraper.

Fig. 5_Careful dissection of the

Schneiderian membrane by the use

of a diamond bur.

Fig. 6_Illustration of the intact

Schneiderian membrane in region

#16.

Fig. 7_Carefully solution of the

Schneiderian membrane from 

lateral to caudal.

Fig. 8_Lifting and moving of 

the Schneiderian membrane.

Fig. 9_Preparation of the implant

cavity after pilot hole with bone-

condensing instruments.
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Fig. 10_Insertion of the implant 

in region #14.

Fig. 11_After stabilisation of the

Schneiderian membrane, the 

Bio-Gide membrane is raised by the

introduction of Bio-Oss granules

(Geistlich), blood from the operation

area and mixed with autologous bone

chips of the patient.

Fig. 12_Another gentle introduction

of the augmentation in the Bio-Gide

membrane before insertion of the

dental implant in region #16. 

autologous transplant patients and bone defect of
the patient’s blood.

The implant survival rate with the use of xeno-
geneic grafts is statistically equivalent to the use of
particulated autogenous bone grafts. Del Fabbro et

al. conducted studies on various bone replacement
materials in 2004. Aghaloo and Moy 2007 found a
survival rate of 88% in pure autologous transplants,
92% in mixed grafts with autologous bone, 81% in
pure alloplastic grafts, 93.3% in pure allogeneic
grafts and 95.6% in pure xenogeneic grafts was
found. These figures are encouraging for dentists
and indicate a positive long-term prognosis for 
implant treatment in the distal maxilla. However, in
aesthetically challenging zones, an implant inser-
tion without augmentation procedures is almost
impossible to achieve, for only connective soft 
tissue aided by bone or graft material can contribute
to aesthetically satisfying results.

_Placement of grafts and implants

The graft material should be inserted starting
from the areas that are the most difficult to reach
and contact with the bone walls must be ensured to
improve the healing of bone. If the sinus membrane
(Schneiderian membrane) is very thin, it should be
protected and stabilised with a collagen membrane.
The recesses are first filled anteriorly and posteriorly,
and thereafter the area of the medial sinus wall was
filled too. The graft should not raise the membrane
further and must not be compressed too much, as
then vascularisation particularly with biomaterial
will be hampered. The implants are then succes-
sively inserted into the prepared implant cavities.
This achieves compaction of the loose cancellous
tissue of the maxillary bone after the actual pilot
hole with poor bone quality is achieved by means of
bone-condensing instruments. This is also a useful
and effective way to improve primary stability. After
the insertion of the implants from the lateral side,
the graft material is placed on the implants, all 
intermediate space and cavities are filled and the
bone window is covered with a small collagen mem-

brane. The size of the collagen membrane should
correspond to the existing bone window. The 
attachment can take place without the use of pins or
absorbable sutures under the mucoperiosteal flap.

New studies have shown that there are no differ-
ences between the results with the use of collagen-
membranes and those with membranes made of ex-
panded polytetrafluoroethylene (ePTFE, GORE-TEX;
Wallace et al. 2005). Since collagen-membranes
stick, they can be installed without screws or pins
and, because of their absorbability, they do not have
to be removed in a later procedure.

_Suturing and wound care

For the final wound care, the defect is covered
passively with the lobes. For this purpose, releasing
incisions in the periosteal area are necessary. This
method, however, is usually only necessary with 
simultaneous maxillary bone augmentation (for
widening) because pure sinus floor augmentation
does not change the ridge contour. The thread thick-
ness can be specified from 4.0 to 6.0mm with non-
absorbable monofilament.

_Summary

It is generally in the interest of the patient to
weigh the benefits of pure autologous grafts or some
combination of autologous bone and the incorpora-
tion of synthetic bone materials and/or xenogeneic
bone substitute materials. The use of foreign mate-
rial leads to conservation of the patient’s own bone
and avoids a second opening at a donor site, which
creates an additional wound.

In principle, in treatment planning and advising
patients must respect the patient’s desire that all
surgical procedures proceed as smoothly, efficiently
and, ultimately, as successfully as possible. It is
through the combination of autologous bone grafts
and foreign material, depending on the case and
necessary use of membranes, that the long-term
success of implant treatments is predictable. Oper-
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ators should always be open to learning new meth-
ods, but must do so with their responsibility to their
patients in mind.

The demands of today’s patients are constantly
growing and so the management of hard and soft
tissues is of crucial importance for dental implan-
tology. The current augmentation procedure pro-
vides a well-supported and physiologically shaped
gingiva in the adjacent implant shoulder and 
super-structure area and thus provides an indis-
pensable basis for aesthetic long-term success.
Knowledge and mastery of augmentation is essen-
tial for ensuring long-term success and makes the

use of endosseous implants possible in the first
place._

Fig. 13_After the insertion of the dental

implant, loose filling with augmentation

of the lateral side takes place.

Fig. 14_Coverage of the facial 

bone defects with residual Bio-Gide

membrane.

Fig. 15_State after wound closure and

preparation of trans-mucosal healing 

of ITI-implants (Straumann Dental 

Implants). 

Fig. 16_X-ray after external sinus 

lift shows no displacement of the 

augmentation material in the 

maxillary sinus.
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Biggest IDS ever
_The upbeat mood at IDS 2011 was espe-

cially due to the large number of visitors. Ac-
cordingly, the trade fair’s halls were very busy
and the exhibitors' stands were extremely well
visited. Exhibitors confirmed that representa-
tives of all important professions—ranging
from dental practices and dental labs to the den-
tal trade, plus the higher education sector—vis-
ited their stands. Exhibitors were particularly
pleased with the large number of international
visitors to the trade fair. This year there was a
strong increase in visitors not only from Latin
America and South America, Australia, the
United States and Canada, but also from Italy,
France, the Netherlands, Spain, the United King-
dom, Switzerland, Russia, Ukraine, Turkey, Israel,
China and India. IDS was also a huge financial
success for many exhibitors. Countless orders
were placed, both domestically and internation-
ally, and so numerous companies were able to
boast a long list of orders. Of equal if not greater
importance to many exhibitors were the oppor-
tunities to establish and maintain contacts, gen-
erate customer loyalty, win new customers and
open up new foreign markets. All of these goals
were also reached at the 34th International Den-
tal Show. Last but not least, the exhibitors ex-
pressed great satisfaction with the visitors' high
decision-making authority. This finding is con-
firmed by the initial results of an independent
visitor survey, as 85 per cent of all trade visitors
are involved in purchasing decisions at their
company. “We’ve succeeded in making the In-
ternational Dental Show even more attractive,
both domestically and internationally. The

strong increase in international participants es-
pecially shows that IDS is the world’s leading
dental trade show,” says Dr Martin Rickert,
Chairman of the Association of German Dental
Manufacturers (VDDI). “What's more, partici-
pants were able to forge high-quality business
contacts, both between industry and trade pro-
fessionals as well as between the industry, den-
tists and dental technicians. Thus the trade fair
once again signalled better times ahead and
generated momentum that will help the dental
sector stay on course for a successful business
year.” 

_Enormous interest in innovation

The specialist trade and users were especially
interested in the innovative new products and
technologies on display. According to Dr Martin
Rickert (VDDI), the trade fair demonstrated that
digital processes and technologies are becom-
ing increasingly popular since they facilitate
even more efficient and higher quality treat-
ments. Hence a major focus of IDS 2011 was on
products and systems that offer users and pa-
tients improvements in preventative care, diag-
nostics and dental treatment. These include ex-
panded ultrasound systems that enable painless
professional preventative care, digital intraoral
scanners, improved root canal treatment meth-
ods, new dental filling materials, aesthetic den-
tal crowns and bridges that look especially nat-
ural, and improved digital X-ray diagnostics
that are especially useful in the area of implan-
tology._
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_A few months ago the German Association of
Dental Implantology (DGZI) celebrated its 40th An-
niversary Congress with great success in Berlin. At
the moment, preparations are underway for DGZI’s
41st International Annual Congress which is
planned to take place in the cathedral city of
Cologne from September 30 until October 1. 

Over 500 participants, more than 70 speakers,
and a highly satisfied expert association account
for the success of last years DGZI’s 40th Interna-
tional Annual Congress.

At the moment, preparations are being made for
this years International Annual Congress which is
planned to take place in the Maritim Hotel in
Cologne from September 30 until October 1. Our
current priority is to gather speakers and topics
which will make this DGZI event at least as chal-
lenging as last year s congress. According to infor-
mation given by DGZI President and Congress Pres-
ident Prof Dr Dr Frank Palm, the congress, under the
direction of DGZI scientific chairman Dr Roland

Hille, will focus on the topic of “Implantology—Re-
quirements, Possibilities and Expectations”. DGZI
has invited renowned national and international
speakers to participate in the conference with the
aim of achieving a global exchange of experiences.
The topic of this years traditional panel discussion
held on the second day of the congress will be “Dig-
ital Implantology—What Should and What Must Be
Done?”. It will offer an ideal opportunity to analyze
critically implantological issues and to profit from
the speakers’ wealth of experience.

_From theory to practice

Numerous workshops and hands-on courses
will offer opportunities for practical application
right at the beginning of the congress. The partici-
pants will be able to get acquainted with current
developments regarding implants, bone substi-
tutes and membranes, as well as advancements in
diagnosis, navigation and CAD/CAM technologies.
Our previous experience has indicated that there is
an increasing demand for information about new
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DGZI’s 41st International 
Annual Congress celebrated
in autumn in Cologne 
Author_Eva Kretzschmann, Germany
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products, materials and technologies, especially in
light of this year s IDS (International Dental Show).
The exchange of experiences amongst colleagues,
often coupled with helpful advice, is highly impor-
tant. Thanks to numerous exhibitors, participants
can come into direct contact with the industry, and
thus obtain information on products and applica-
tions on the spot. In addition to the program for
dentists, a complete program for implantological
assistance is also offered. The main topics for the
assistance program are tooth decay and periodon-

titis prophylaxis, surgery assistance, communica-
tion with patients and hygiene in the dental prac-
tice._

Conclusion: On September 30 and October 1 a
variety of information regarding implantology will
be offered at DGZI’s 41st International Annual Con-
gress in Cologne.

Call for papers: Available to download at

www.dgzi.de
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Great interest in 
regenerative dentistry 
at Osteology in Cannes

_With 3,000 people, an impressive number of
participants is attending the International Osteology
Symposium in Cannes to learn about the latest news
and developments in regenerative therapies. 

How can practitioners achieve clinical excellence in
bone and soft tissue regeneration? How can they han-
dle risks and complications in daily practice? With a to-
tal of 85 speakers and moderators, 24 workshops, 145
posters and an interactive clinical forum with SMS
voting, the Osteology Symposium presents both the
latest scientific results and practical guidelines and
tips for daily practice to the 3,000 participants in
Cannes. The symposium programme embraces a broad

selection of indications in implantology and peri-
odontology. Internationally acknowledged speakers
discuss whether new findings cast doubt on well-
established treatment concepts, and which new ther-
apies and products may be reliably used in daily prac-
tice in the future. 

_Clinical excellence in bone regeneration 

Bone regeneration is a well-established procedure
in implantology and is applied by an increasing num-
ber of practitioners. At the same time the expecta-
tions of patients are growing, and the pressure for
cost reduction is increasing. Osteology in Cannes
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gives answers to questions as to which of the current
clinical concepts are suitable for daily practice and
make it possible to achieve clinical excellence in bone
regeneration. 

Key topics at the symposium are surgical tech-
niques in soft and hard tissue regeneration, the use
of biomaterials optimizing aesthetic outcomes and
evidence based treatment concepts to identify risk
factors to avoid complications. Other important top-
ics are peri-implantitis, the handling of complex
cases, state-of-the-art ridge preservation and sinus
grafting procedures as well as the presentation of
outstanding Osteology granted projects in the Oste-
ology Research Session. 

_Predictability in soft tissue 
regeneration 

Soft tissue management has become a key issue
in regenerative dentistry over past years. Surgical
techniques such as specific flap preparations, micro-
surgery or the use of soft tissue grafts are currently
used to optimise aesthetic results. But new develop-
ments have also delivered promising results and
gained a great deal of interest.

At Osteology in Cannes, key topics in implantol-
ogy are the handling of aesthetic challenges, com-
plications and inadequate tissue contours, the po-
tential and limits of soft tissue grafts, as well as the
use of biomaterials to augment keratinised mucosa.
Important periodontal topics include measures to
enhance aesthetic outcomes, root coverage proce-
dures, identification of risk factors in recession
treatment as well as the use of new soft tissue sub-
stitutes. 

_Linking Science with Practice 

Evidence based science and practice-oriented ed-
ucation in regenerative therapies are the primary tasks
of the Osteology Foundation. With its 3,000 partici-
pants in Cannes, the Foundation has increased the
number of participants by about 20% compared to 
the last international Symposium in Monaco in 2007.
Since the start of the Osteology congress series in
2003, a total of 15,000 people have visited national
and international Osteology symposia. These numbers
reflect the growing interest in regenerative dentistry,
but also the success of the symposium concept: Oste-
ology symposia offer a high level of continuing edu-
cation combined with exceptional congress venues._
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CAMLOG

Twice as good 

User-friendly products, first-class services, part-
ner-oriented customer relationships, a fair price-
benefit ratio, and the convincing long-term results
of the CAMLOG® Implant System have made 
CAMLOG one of the leading providers in the field
of implant dentistry. For implantologist teams pre-
ferring conical implant-abutment connections,
CAMLOG is now expanding its range of products
and hosting the market launch* of its CONELOG®

Implant System at the IDS 2011.

One unique feature is that CAMLOG® implants and
CONELOG® implants have the same outer geome-
try (SCREW-LINE implants) and can be inserted us-
ing one and the same surgery set. This offers a high
degree of flexibility in surgical practice and makes
handling of the instruments simpler. The 
CAMLOG®/CONELOG® SCREW-LINE surgery set
contains new drills without internal cooling, in a de-
sign with four cutting edges offering an outstand-
ing cutting performance.

CONELOG® SCREW-LINE implants have a self-
 locking internal taper (7.5°) and the popular 
CAMLOG indexing with three grooves in the implant

and the matching cams on the abutment. This
makes for user-friendly handling and a high accu-
racy of fit for the system parts. In the CONELOG® Im-
plant System, the taper is used only with the abut-
ments thus height displacement in impression-
taking is excluded. A clever release tool makes
loosening the abutment an easy task.

CONELOG® SCREW-LINE implants are available
with diameters of 3.3 mm, 3.8 mm, 4.3 mm, and 

5.0 mm.  A 7 mm short implant is available for di-
ameters 3.8 mm, 4.3 mm, and 5.0 mm. The implant
lengths 9 mm, 11 mm, 13 mm, and 16 mm are avail-
able for all implant diameters. CAMLOG® SCREW-
LINE implants and CONELOG® SCREW-LINE im-
plants differ in terms of the geometries of their con-
nections, but there is no difference in price between
the two types of implants. CAMLOG sees this as a
question of philosophy: the user’s personal experi-
ence determines the preference for a parallel-wall
or conical connection design. The CAMLOG® Im-
plant System will continue to undergo development
in the future, too.

The CONELOG® Implant System allows proponents
of conical implant-abutment connections to enjoy
the same first-class services from CAMLOG. 

*The CONELOG® Implant System has been launched in Germany

at the IDS. Launches in other countries will follow. Please, contact

your local CAMLOG distributor.

CAMLOG Biotechnologies AG

Margarethenstrasse 38  

4053 Basel, Switzerland

info@camlog.com

www.camlog.com

Nobel Biocare

Digital Dentistry—
Feel the pulse of 
tomorrow’s dentistry,
today 

At the 34th IDS, Nobel Biocare introduced an array
of products, technology and service innovations
that underscore the company’s commitment to
offering innovative solutions to the dental com-
munity, with a focus on clinical needs and patient
requirements.

Nobel Biocare offers the latest digital technolo-
gies to bring dental professionals tomorrow’s
dentistry, today—through innovative and easy-
to-use solutions that help to address patient-
specific needs and support effective pa-
tient treatment. Nobel Biocare’s Digital
Dentistry includes digital diagnostics

and treatment planning, guided implant surgery
and CAD/CAM dental prosthetics. Together, they
enhance clinicians’ skills, improve patient care
and deliver long-lasting results. As a pioneer in
digital dentistry, Nobel Biocare supports dental
professionals with a more efficient, predictable,

profitable and flexible solution. The treatment con-
cept NobelGuide with the software NobelClinican
offers oral surgeons superior treatment safety and
predictability, full flexibility in planning cases, as
well as optimized biomechanics, functionality and
esthetic outcomes thanks to enhanced treatment

diagnostics, planning and guided surgery. The
upgraded NobelGuide concept utilizes 3-D di-
agnostics, 3-D planning and guided implant
placement to ensure a predictable, positive
treatment outcome. NobelGuide facilitates
safe, minimally invasive surgery that results in
less patient pain, reduced swelling and short-
ened healing times.

Nobel Biocare USA, LLC

22715 Savi Ranch Parkway,

Yorba Linda, CA 92887, USA

info.usa@ nobelbiocare.com

www.nobelbiocare.comTreatment planning with the new NobelClinician software.

Manufacturer News



manufacturer _ news I

I 47implants
2_2011

®

www.omniaspa.eu

OMNIA S.p.A.
Via F. Delnevo, 190 - 43036 Fidenza (PR) Italy
Tel. +39 0524 527453 - Fax +39 0524 525230

VAT. IT 01711860344 - R.E.A. PR 173685  
Company capital € 200.000,00

Since our beginnings, we have always 
been focused on quality and innovation 

toward the battle against
cross - contamination and infections.

In the last 20 years, we have ensured safety and protection to you 

and your patients, with advanced and reliable products. Tools 

that represent the ideal solution for who is operating in dentistry, 

implantology/oral surgery and general surgery.

With Omnia sure to be safe.

AD

BEGO Implant Systems

The new surgical
tray—Focused on the
essentials

BEGO Implant Systems is delighted to be able to
present the new BEGO S-Line TrayPlus with the ap-
propriately redesigned drills. The new tray con-
tains everything except the 5.5 drill
module, which can be or-
dered separately as required.

The long-awaited optimised
surgical tray is not only more
clearly organised but also easier
to use. The size of the tray has
been adapted to match the BEGO
Mini/OsseoPlus tray. This was
achieved in part by separating the drill stops. In ad-
dition to the space saved, we have also made it eas-
ier to remove the tray from its container, thus facili-
tating greater ease of use in a practice or clinic set-
ting.

The drills have undergone to a complete redesign –
the cutting geometry has been optimised for notice-
ably smoother and safer working when preparing
the implant bed. Moreover, extremely clear depth
markings in the form of block laser marks and addi-

tional grooves help to accurately gauge drilling
depth. The paralleling posts and depth gauge have
been modified in line with the new drill geometry –
for optimum implant bed preparation.

We have removed the internal cooling feature from
the new drills for hygiene reasons. This was the ideal

way to meet hygiene chain require-
ments as prescribed by QA stan-

dards; furthermore, there is no
longer any need for time-

consuming cleaning of the
internal cooling chan-

nel using cleaning
reamers.

By way of transition, the pre-
vious generation of surgical trays, contain-

ers, drills (with internal cooling) and other BEGO S-
Line instruments will still be available for purchase
until the end of 2011.

BEGO Implant Systems 

GmbH & Co. KG

Technologiepark Universität

Wilhelm-Herbst-Str. 1

28359 Bremen, Germany

info@bego-implantology.com 

www.bego-implantology.com

Straumann

Dental Wings, 3M ESPE and 
Straumann to establish open 
standard software

Dental Wings, 3M ESPE and Straumann are joining forces to create an open
standard software platform for use across a range of dental applications. 

Digital technologies are becoming increas-
ingly widespread in dentistry and cover a
broad spectrum of applications—from gen-
eral practice-management to treatment plan-
ning, imaging, guided surgery, digital impres-
sion-taking, right through to computer-aided
prosthetic design and manufacture. The need
for standardization is acute as the number of
different systems and software platforms has
risen considerably. Creating a standard will
reduce the confusion caused by incompatible
systems and will drive growth in digital den-

tistry. The initiative is expected to offer enhanced flexibility, simplicity, and con-
venience for users, while saving time, costs and investment risk. 

3M ESPE and Straumann have agreed to adopt Dental Wings’ software plat-
form DWOS as the core operating software in their CAD/CAM solutions. 

Dental Wings has established itself as a leading dental software developer.
3M ESPE and Straumann add strong expertise and leadership in their fields.

Both 3M ESPE and Straumann will con-
tinue to build their own specific applica-
tions on top of the core software, adding
value for their customers. Other compa-
nies are encouraged to join the collabo-
ration. 

Institut Straumann AG

Peter Merian-Weg 12

4052 Basel, Switzerland

info@straumann.com

www.straumann.com

Joining forces: Larry Lair, President & General Manager of 3M ESPE (left);

Naoum Araj, President of Dental Wings (center); Beat Spalinger, President &

CEO of Straumann (right). 
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Schütz Dental

IMPLA™—a professional implant
system does not have to be 
complicated!

The precursor of today’s IMPLA™ implants can pride itself with a documented
history dating back to 1958.

Our IMPLA™ research and development team is composed of in-house engi-
neers as well as external professional users such as implantologists, oral sur-
geons and dentists. Over the years, the goal of this team has always been to
create an implant system that leaves nothing to be desired for beginners as well
as for advanced implantologists. The system features all necessary tools and
accessories, from a well-appointed surgery box all the way to platform switch-
ing, to make implantation as easy and as safe as possible for all parties con-
cerned.

The IMPLA™ family, produced completely in Germany with highest quality stan-
dards, has grown significantly over the years. One traditional part of the family
is the classic IMPLA™ Dual Surface implant, a conical screw implant with a pas-
sive thread and a polished implant shoulder. A newer member of the family is 
IMPLA™ Micro Retention with its special primary stability. This implant is es-
pecially suited for very soft bone. A micro thread at the implant neck gives this
implant the little bit of extra stability necessary for implantation in combination
with a sinus lift.

IMPLA™ Cylindrical is the all-rounder and suitable for nearly every indication.
Its self-cutting thread offers the necessary flexibility required by beginners as
well as advanced users. Integrated platform switching reduces the marginal
bone loss to a minimum. All IMPLA™ implants have a high-purity surface which
is obtained with a special surface treatment procedure and a specific acid for-
mulation. This method creates an ideal surface roughness superior to that of
many other implants available in the market. Furthermore, IMPLA™ implants

are manufactured with a highly precise internal hexagon which ensures an ac-
curate fit between implant and abutment.

Brand new and available since the beginning of 2011 is our latest development,
the new onestage Mini Implant, supplied with a conical or a ball-abutment.

Just imagine that you would not even have to decide between those many op-
tions beforehand! The IMPLA™ surgical box contains all tools necessary to in-
sert each of these different implants, leaving you with the flexibility to decide
which implant you prefer as each case presents itself. In addition, with the com-
puter navigation system IMPLA™ 3D for precise planning and template-guided
implantation, IMPLA™ offers you a great tool for virtual planning using a three-
dimensional bone model.

Join one of our many international courses and trainings. From placing your first
implant on to more complicated methods such as sinus lift and bone spreading
—we are certain that we will find the right course for you!

Schütz Dental GmbH

Dieselstr. 5–6

61191 Rosbach, Germany

export@schuetz-dental.de

www.schuetz-dental.com

Omnia

An essential equipment for your
surgical/piezoelectric unit

While creating the implant site, a proper irrigation is essential for the necessary
bone integration of the implant and consequently, for a successful operation.  

For this reason, it is very important that the surgical bur is properly cooled. An
adequate, but not excessive flow of coolant liquid can be guaranteed only by an
irrigation system which has been developed for a specific drilling unit. OMNIA
provides a wide range of Hose set which fit to most surgical and piezoelectric
units in the market. All our Hose sets are provided with perforator, roller to ad-
just the flow, connectors and pump section in medical grade silicon. Omnia me-
chanical irrigation systems offer following options:
a) single internal irrigation
b) single external irrigation
c) double internal and external irrigation thanks to the Y-joints, which are in-

cluded within the hose set.

Furthermore all our Hose set are provided with following components: 
d) the above mentioned  Y-joints for the double internal and external irrigation

e) the S shaped clips for the connection of the irrigation hose with the cord of the
micro motor

f) The cord holder hooks for the connection of the irrigation hose with the cord
of the physiodispenser.

OMNIA S.p.A.

Via F. Delnevo 190

43036 Fidenza (PR), Italy

info@omniaspa.eu

www.omniaspa.eu
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Dentaurum Implants

tioLogic© Zenotec
abutments CAD/CAM
system

The prosthetic product portfolio of
the tioLogic© implant system has
been extended to include an addi-
tional abutment series for the
CAD/CAM fabrication technique.
These new abutments open up new
options for dental laboratories to fab-
ricate high-quality aesthetic restora-
tions, which are also highly cost-effective. The tio-

Logic© titanium bases from Dentaurum Implants
GmbH provide the optimal base for the Zenotec
CAD/CAM system from Wieland Dental Technik to
ensure accurate, quick fabrication of patient-spe-
cific, aesthetic implant restorations. The tioLogic©

Zenotec titanium bases and
matching dummy abut-
ments are available from

Wieland Dental Technik
in all 3 prosthetic abut-

ment series (S-M-L) of the
tioLogic© implant system.

The collaboration between Dentaurum Implants
and Wieland Dental Technik enables users to take

advantage of the quality and know-how "Made in
Germany" from experts with many years of experi-
ence.

This guarantees a high degree of precision as well
as tested and documented safety by independent
institutes and facilities, as is customary for the sys-
tem solutions of the two companies.

Dentaurum Implants GmbH

Turnstr. 31

75228 Ispringen, Germany

info@dentaurum-implants.de

www.dentaurum-implants.de

Implant Direct

GPSTM Abutment –
new in the product
line of Implant Direct
Sybron

Implant Direct Sybron Europe presents the
newest addition to its product portfolio. The GoDi-
rect Prosthetic System (GPS™) is a complete
overdenture attachment system with Straight &
Angled Abutments that provide a retentive plat-
form compatible with LOCATOR® attachments.
The abutments are available in a wide range of
options, depending on the implant line. They of-
fer five collar heights for four different connec-
tions: industry-standard internal hex, tri-lobe,
octagon and their proprietary internal hex with an
external bevel. Accommodating up to 90° relative

divergence, GPS allows placement of multiple in-
clined implants which is especially useful in the max-
illa to avoid the sinus. Furthermore, GPS features re-
placement male caps with a full range of different re-
tention forces from 1.0 to 4.5lbs. The All-in-One
Package includes GPS™ abutment, transfer, comfort
cap, metal housing with nylon liner, replacement
male cap, black processing male and silicon block-
out spacer.

Orders can be placed over the Tollfree Infoline 00800
4030 4030 or the online shop. 

Implant Direct Sybron Europe

Hardturmstrasse 161

8005 Zürich, Switzerland

info@implantdirect.eu

www.implantdirect.eu

TRI Dental Implants

TRI Dental Implants
launches novel TRI®

Performance Concept

During the IDS Cologne 2011 and Osteology Cannes
2011, the Swiss implant manufacturer TRI® Dental
Implants presented its innovative TRI® Performance
Concept that has been developed in co-operation
with leading clinicians including Dr. Marius
Steigmann and previously has been tested in a test
markets with 5000 implants.  

Das TRI® Performance Concept consists of three es-
sential success factors: 
_TRI®-Friction:The frictional implant-abutment
connection guarantees maximum abutment stabil-
ity and eliminates the risk of a microgap in the plat-
form switching concept.

_TRI®-BoneAdapt: TRI’s
implant body step-de-
sign has been developed
to facilitate the best per-
forming bone adaptation
in the respective bone ar-
eas, respecting the sen-
sitive corticalis as well as
guaranteeing bone compression in the spongiosa
region.

_TRI®-Grip: The apical part of this implant allows for
a maximum of initial stability as well as guidance for
all indications, but specifically immediate place-
ment.

The TRI® Performance Concept has been integrated
in the TRI®-Vent Implant line (compatibility to Ta-
peredScrew-Vent/Zimmer Dental) and the TRI®-
Log Implant line (compatibility to K-Series of Cam-

log). Prosthetically, all compo-
nents have been developed to re-
spect a continuous soft tissue
management and feature one sin-
gular prosthetic platform for bet-
ter usage of platform switching
with wider diameters. All implants
are offered for the introductory

price, but can also be purchased for the package
price including a free-of-choice titanium abutment.
For further information and introductory offers,
please offer the toll free hotline 00800 3313 3313 or
visit our website on www.tri-implants.com

TRI Dental Implants Int. AG

Zugerstrasse 77

6340 Baar, Switzerland

info@tri-implants.com

www.tri-implants.com
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Implantology – Claims, possibilities and expectations

Chairman: Prof. Dr. Dr. Frank Palm
Scientific Administration: Dr. Roland Hille

September 30–Oktober 1, 2011

Cologne, Germany

Speakers (among others)
Prof. Dr. Dr. Frank Palm/DE
Prof. Dr. Norbert Gutknecht/DE
Prof. Dr. Bernd Wöstmann/DE
Prof. Dr. Peter Rammelsberger/DE
Prof. Dr. Dieter Wember-Matthes/DE
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BIONIC ENGINEERING 
DESIGNED IMPLANTS

BEGO Semados® patented Implants embody:

Indication-optimised contour design

Function-optimised implant-abutment-connection

High purity and ultra-homogenous-surface

Polished rim for an infl ammation-free gingiva-attachment

100 % German design – 100 % German manufacturing

Value for money

www.bego-implantology.com

GO FOR GOLD.

BEGO Semados® 
Mini-Implant

Bionic Engineering Design transfer of 
optimal living nature solutions 

to technical products
BEGO Semados® 

S-Implant
BEGO Semados® 

RI-Implant

Official care provider 
to the German Olympic teams 
since 2002

Are You
Interested?

info@bego-implantology.com
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