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Introduction

Bone volume at the implant site is the local determi-
ning factor in deciding on the therapeutic placement
of single or multiple dental implants. The implant is
solely destined to replace the root structure of miss-
ing teeth and, as such, bone volume should be suffi-
cient, as the implant usually occupies less volume
than the original root. However, if edentulism is old
and/or extends over two or three teeth, a clinical and
radiological examination may reveal insufficient bone
volume.

The odontological maintenance of alveolar bone
volume is a peculiarity, since all skeletal bones except
for dental alveolar bone demonstrate volume stabili-
ty over time. The alveolar bone that supports teeth is
a specific bone entity with a unique biologically labile
structure in the absence of any loading. Therefore,
the first biological question that arises is: how can this
bone lability be explained and can it be prevented?

This fundamental problem is interesting for the
implantologist, as implant placement depends on im-
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1 What are the parameters and mechanisms that
determine the volume of skeletal bone?

2) What are the biological and/or pathological
mechanisms leading to anatomical bone changes
and bone loss?

3) If bone loss occurs, which biological mechanisms
are involved in the origin of bone repair?

4) If implant bone volume is insufficient, what is the
biological pertinence of the different surgical pro-
cedures to restore it?

Parameters and mechanisms
that determine skeletal bone
volume

The volume of an object depends on its shape. This
concept also applies in biology. Volume is thus deter-
mined by shape, which raises the question as to
which parameters and mechanisms determine shape
or, more precisely, the morphology of a skeletal bone.
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