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Preface
Who would have thought 11 years ago that an authoritative text, or even a simple book, could be
written about immediate loading of dental implants? At that time, the struggle between the Swedish
school, which advocated a two-stage surgical procedure with lengthy healing periods, and the Swiss
school, which favored a one-stage procedure for implant placement, was still being hotly waged.
However, since 1997, developments have come at a dizzying pace. In that year, the first paper
ever presented on immediately loaded implants won the first research prize at the meeting of the
European Association for Osseointegration,1 thanks in part to the efforts of one of the authors (SSM).
In November of that same year, thanks also to the efforts of the same author (SSM), the first world
convention exclusively focused on immediate loading took place. (Prof G. Favero and Prof A. Piattelli
were the organizers.) Over the course of a day and a half in Venice, 300 participants learned what was
occurring in European and North American universities under the auspices of renowned researchers
and clinicians.
In 1998, the first review of the literature on immediate loading was published.2 Then in 1999,
Brånemark,3 the father of the Swedish school, overturned his recommendations and published his first
article on immediately loaded mandibular implants.
Since then, immediate loading has become one of the hottest as well as the most relevant topics in
implant dentistry. The number of publications on this subject has increased exponentially. Every
manufacturer of implants and every university has rushed to contribute to the clinical and experimental
knowledge.
Practitioners with 25 years of experience are seeing a return to old ideas. In the 1970s and 1980s,
immediate loading was used routinely in daily practice. Soon after, however, practitioners had to
abandon the technique for fear of being discredited. Now these pioneers claim that there is nothing
new under the sun. They are wrong in this assertion, however, because the immediate-loading
protocols that were employed in the pre-Brånemark era have nothing in common with the technique
that is practiced today.
For young practitioners immediate loading has never been a taboo subject, and they have no inkling
of the historic conflict between the feuding factions. Immediate loading is just one of their natural points
of reference.
Practitioners who are in the middle of these two groups and who should constitute, at least in the
beginning, the bulk of the readership of this book, have the hardest road to follow. They were
inculcated with the rigid principles of osseointegration, as promulgated by Brånemark, almost as
though they were religious dogma. For them, switching from the lengthy healing protocols to immediate
loading has demanded a veritable intellectual revolution, a cognitive rupture, a paradigm shift. They
have had to burn their old idols, who only yesterday were adored gurus, and toss some of the most
basic principles of their professional education into the rubbish heap after having condemned them as
obsolete.
Those who have dared to take the crucial first step into this new world have been able to fully
appreciate the difference between the daily practice of implant dentistry with and without immediate
loading. To make this leap, these practitioners have had to integrate into their intellectual framework
new ideas, a large body of fresh information, and a new approach to implant treatment. They have had
to reorganize not only their relationships with collaborating surgeons, restorative dentists, and
laboratory technicians but, indeed, their whole mode of operation. They have also had to recognize the
intricacies of the new procedure, the different possibilities it offers and, above all, its limitations.
The authors of this book traversed this difficult path when its course was poorly charted. We groped
our way along new trails, making tentative decisions, sometimes limping, sometimes stumbling, and
finally succeeded in establishing a certain route. We have gathered the results of this protracted effort
and present them here to the largest possible professional audience to provide access to an
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advantageous and effective technique. As widespread acceptance of immediate loading becomes
more and more inevitable, the patient becomes the principal beneficiary.
The Biomet 3i implant system and its specific components have been used throughout the book.
Nevertheless, we have been careful to describe principles rather than specific components. No matter
what implant system is employed, all readers of this book will derive useful information from it.
Practitioners who have experienced immediate loading are like travelers who have enjoyed a highspeed train. Once they have experienced it and learned to appreciate its advantages and efficiency,
they never want to return to the old, slow ways of reaching their destinations.
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Introduction
In the last three decades, implant dentistry has emerged as a fully accepted discipline in dentistry.
During this period of development, its concepts and treatment modalities have undergone tremendous
changes. At first, only protocols involving two-stage surgery were recognized as providing reproducible and reliable results.1 Later, a single-stage surgical procedure became acceptable.2–6 Later still,
the waiting periods for bone healing were shortened; instead of 3 to 8 months, no more than 6 to 8
weeks was deemed necessary.7–10
However, the rediscovery of the immediate-loading protocols, which for decades had been
considered untenable, must be viewed as a veritable revolution.11 We cannot completely dismiss the
possibility that this renewed interest is merely a passing fancy, but the large number of publications
and studies devoted to the technique are convincing evidence of the widespread acceptance of this
procedure. An analysis of the literature of recent years shows that interest in immediate loading is
growing steadily and that more attention is being directed at the clinical implications of immediateloading protocols than at early loading (Fig 1).
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 Fig 1 Relative increase in the number of publications concerning immediate and early loading, year by year.

The curves representing the two protocols are quite different. The number of publications about immediate
loading is increasing rapidly.

Immediate-loading protocols have two distinct prerequisites. The first is biologic: the acquisition of
osseointegration, despite the forces exerted during the healing phase, in conjunction with maintenance of a satisfactory esthetic response of the surrounding soft tissues. The second challenge is
logistic: the prosthetic phase follows the surgical phase as swiftly as possible.
In effect, apart from the biologic aspect, the most distinctive difference between the protocols for
immediate loading and those for early or conventional loading is chronologic, that is, the shortened
interval between the surgical and the prosthetic phases. It is this sequential proximity that practitioners
must learn to manage in terms of both the logistics of their own practice and coordination with all of
the members of the multidisciplinary team. The complicated part is being able to already have thought
about everything and to continue to think about everything at the same time.
Before the specific principles of the immediate-loading protocol are discussed, it is important to
define this concept and agree on terminology. The following must be determined:
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• The acceptable interval between implant placement and prosthetic loading
• The type of forces exerted on the implant and the prosthesis
Opinions vary about the maximal acceptable interval between implant placement and loading.
Some researchers use the term immediate loading only when the provisional prosthesis is placed
during the same session in which surgery is performed.12 Others believe that, to qualify as an
immediately loaded implant, the definitive prosthesis must be placed on the same day.13 Still others
accept a delay in loading of 48 hours14 to 72 hours.15 Regardless, these conceptualizations remain
empirical because none of them is based on physiology and biologic reactions at the bone-implant
interface.
The delay most often observed for orderly placement of a prosthesis directly after the surgical
procedure ranges between several hours and 5 days. It would be tempting to use this practical framework in the definition of immediate loading. However, many studies have documented results of treatment that followed an arbitrarily determined delay of 48 to 72 hours. That is why we have used this
interval throughout this volume, without in any way judging the validity of its parameters. For the time
being, practitioners should respect this 48- to 72-hour interval until a more precisely documented
paradigm has been established.
The biomechanical definition of immediate loading is also debated:
• For some researchers, the concept of immediate loading is satisfied as soon as the coronal
portion of the prosthesis is inserted, even if it is kept out of occlusion.15
• For others, the term immediate loading can be applied only if the prosthesis is subjected to
occlusal forces as soon as it is inserted.12
The difference is significant because the forces exerted on a prosthesis in full occlusion are expected
to be greater than those on one that is out of occlusion.
Those who include all prostheses, in or out of occlusion, in their immediate-loading protocols also
differ in their choice of descriptors. The two situations are described variously with these labels:
• Immediate occlusal loading vs immediate functional loading15
• Immediate functional loading vs immediate nonfunctional loading16
• Immediate loading vs immediate provisionalization17–19
Whatever they are called, these circumstances are the two themes covered by this book. In both
cases, the practitioner embarks on the prosthetic treatment immediately after the surgery has been
completed. This means that within 72 hours, a prosthesis will be exerting considerable pressure on the
implants supporting it, in an interaction that is described as immediate loading. To simplify matters,
throughout this book we refer to the two aspects as immediate loading in occlusion and immediate
loading out of occlusion.
Clinicians will find management of the logistics in the two scenarios to be about the same. Only the
strategies required for minimizing stresses exerted at the bone-implant interface will differ. Whenever
possible, it is best to keep the restoration out of occlusion, but when this is impossible, as in treatment
of an edentulous mandible or maxilla, occlusal forces should be minimized by distributing them over
a greater number of implants.
When confronted with a new technique, the members of any given professional community respond
to it in one of three ways: with enthusiasm, skepticism, or, in most cases, relative indifference. The
concept of immediate loading is no exception; it has its enthusiasts, its detractors, and a large body
of hesitators who take a wait-and-see approach. The last group needs time to accept the innovative
procedure and to incorporate it into their daily practice.
We have taken an active role in establishing the foundation for the immediate-loading protocol and
are eager to tell others what we have learned so that the greatest possible number of practitioners and
patients will be able to benefit from this new technique. This book was designed to elucidate the basic
principles of immediate loading, from patient selection to surgical procedures to the final adjustment
of the completed restoration. In addition, the chapters describe solutions to the various challenges that
may be encountered along the way. This comprehensive volume provides readers with concrete guidelines for a proven technique that simplifies implant procedures and provides clear benefits to patients.
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Chapter

5
T h r e e - D i m e n s i o n al P l a c e m e n t o f Im p l a n t s

THREE-DIMENSIONAL
PLACEMENT OF IMPLANTS
Mithridade Davarpanah
Serge Szmukler-Moncler
Paul M. Khoury
Boris Jakubowicz-Kohen
Stuart Molloy

The correct placement of implants in all three dimensions must primarily be in harmony with the
prosthetic requirements of the planned restoration. However, the shape and nature of the hard and
soft tissues of the site and their anticipated reaction to implantation will also affect the threedimensional (3D) positioning. The scope of possible circumstances for implant placement is
outlined in Fig 5-1. Implants can be placed in either a healed site (Fig 5-2a) or a postextraction site
(Fig 5-2b). For each of these locations, there are two possibilities:
1. The restoration has to conform to specific esthetic requirements related to the position of the
papillae and gingival contour, as is the case when missing maxillary anterior teeth are
replaced (see Figs 5-2a and 5-2b).
2. The restoration does not have to address soft tissue esthetics at all, as is the case when a
completely edentulous mandible is restored (Figs 5-2c and 5-2d).
Implant placement should be prosthetically driven instead of surgically driven. Prosthetic
considerations relate to biomechanical requirements of stress distribution as well as to esthetic
concerns. When esthetic requirements are critical, precise 3D implant placement is paramount.
However, when soft tissue esthetic considerations do not prevail, the surgeon has more flexibility in
implant positioning.

왔 General Rules for Implant Placement
The 3D implant positioning must consider the following three planes: (1) mesiodistal, (2) buccolingual (or buccopalatal), and (3) coronoapical. These planes define the emergence site of the
implant in the dental arch and the implant angulation. Implant positioning in all three planes must
conform with the biologic rules described in the following sections.
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Chronic and transitory insults
b. Micromovement at
implant-abutment junction

a. Microgap
c. Bacterial infiltration

T h r e e - D i m e n s i o n al P l a c e m e n t o f Im p l a n t s

e. Screwing and unscrewing

d. Occlusal stress

왖 Fig 5-4 Chronic and transitory insults at the implant-abutment junction. (a) Microgap between the
abutment and the implant neck. (b) Micromovement between the abutment and the implant neck. (c) Bacterial
infiltration at the implant-abutment junction. (d) Occlusal stress. (e) Transitory insults from repeated manipulation of the healing abutment.

Distance between implants and adjacent structures
The principle of a minimal distance between two adjacent units, whether teeth or implants,13,14
derives from the principle of preservation of the biologic width in the mesiodistal plane. Minimal
distances of 3.0 mm between two implants and 1.5 mm between an implant and an adjacent
natural tooth should be maintained (Fig 5-6). These values are based on the bone resorption that
occurs during the first months of implant function in the vertical and horizontal directions (see Figs
5-6b and 5-6d). Both resorption patterns involve the surrounding bone to a distance of 1.0 to 1.5
mm (Fig 5-7).
Vertically, this bone loss translates to an apical migration of the peri-implant bone level. Laterally,
it translates to a bone loss of equivalent distance between the two implants. When the distance
between two implants is less than 3.0 mm (2 × 1.5 mm), the height of the bone crest is entirely
resorbed14 and the papilla no longer receives adequate support (see Fig 5-6b). On the other hand,
when the distance between two implants is greater than 3.0 mm, the interimplant bone crest is
preserved. The papilla receives the bone support it needs, assuring long-term maintenance of
good esthetics (see Fig 5-6d). This resorption probably derives from the chronic insults previously
described, but the precise etiology is not yet determined.

Bone resorption and roughness of the implant surface

Bone is a pressure-sensitive tissue that responds and adapts to stress. The changes in bone
metabolism that astronauts experience as a result of the moon’s microgravity demonstrate this
property of osseous tissue. Bone responds in one of four different ways, depending on the intensity
of stress to which the bone is subjected15:
1. Atrophy accompanied by bone resorption when stresses are lower than physiologic levels є
(< 100 μє)
2. Balanced bone response when stresses are at a physiologic level (100 to 1,500 μє)
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왖 Fig 11-33 Placement of the provisional
prosthesis in the mouth. (a) Placement of abutments.
The gingivae are highly edematous. (b) Occlusal assessment. The red marks indicate that the prosthesis is
still making contact with the opposing teeth in
protrusive movements of the mandible. (c) Prosthesis after the final occlusal adjustment. The prosthesis is out of dynamic occlusion. (d and e) Status of
the soft tissues around the prosthesis, 48 hours after
surgery. The gingival margins are well adapted, but
the papillae have not yet filled in the spaces reserved
for them. (f) Patient’s low smile line. (g) Postoperative
periapical radiographs. Note the presence of the
interimplant crests, the titanium abutments, and the
metal reinforcing bar. (Prosthesis by Dr P. Raygot and
G. Fournier.)
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왖 Fig 11-32 Fabrication of the provisional prosthesis. (a) Impression with implant analogs in place. (b)
Trimming of the abutments with a laboratory bur. (c) Prosthesis on the articulator. Note the distal extension.
(d) Buccal view of the prosthesis and its extension. (e) Prosthesis with the cast metal bar. (f) Abutments in
their positioning key. (Prosthesis by Dr P. Raygot and G. Fournier.)

Treatment variant: Patient with a thick periodontal biotype
The patient’s periodontal biotype is important to the approach to and outcome of treatment. While
the biotype of the patient described in the previous case was thin, the biotype of the patient
described in the following section was thick (Fig 11-35a).
This patient presented for restoration of a segment of the anterior maxilla. The radiographic
examination revealed advanced periodontal disease requiring tooth extractions (Fig 11-35b).
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