Un certain intérét est porté actuellement & "utilisation de nouveaux matériaux pour la
fabrication des implants dentaires. Aujourd’hui, le titane est majoritairement utilisé sous
I"impulsion de Branemark, précurseur de 1'implantologie, ayant mis en évidence il y a plus de
30 ans au travers d'éudes scientifiques poussées les propriétés d'ostéointégration de ce
matériau. Cependant, la recherche s est aussi penchée vers utilisation de matériaux non
métalliques pour répondre 4 la sensibilité de certaines personnes au métal. Les implants somt
de plus en plus utilisés en association avec des constructions prothétiques fixées formant un
assemblage relativement ngide. Jusqu'a ce jour, les incidences biomécaniques des différentes
constructions prothéliques n'ont pas été étudiées sur des supports biologiques déformables et
mohiles reproduisant fidélement les arcades dans leur fonction.

L'objectif de cette étude est d’analyser I'incidence de la déformation élastique de la
mandibule due 4 la fonction masticatoire sur I"intensité et la répartition des contrainies
supportées par I'implant et les piéces de 1'assemblage prothétique. Pour ce faire, nous
utiliserons un modéle de mandibule trés perfectionné. Récemment mis au point, il reproduit
fidélement la distortion subie par la mandibule et pourrait servir de base  1’élaboration
uliéricure de modéles numériques pour la validation des projets prothétiques.
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ABSTRACT

The development of the chin, a featane uniges 1o
humassz, saggesis a close fumctional linkage
between jaw biomechamics and symphyseal
architechsre. The peesent stsdy ess the hypothesis
that ihe presence of a chin changes stmin paitoms
in fhe loaded mandible. Using an anstomically
coaredt 1-I00 model of a dentate mandible derived
froen 2 CT scan lmexge. we analyzed strain patterms
dun'n; incisal and malar biting. We then
coastfudied & second mandible, without a chin, by
‘defeabanng’ the fikt model. Srain panernd of the
secoad mode] were then compared el contrasted
it the firsl, Our maan I‘mdm; wah That chimned and
niadi-chinped mandibdes fallow closely concordant
pattams of strain distribution. The resulls suggest
that the development of the heman chim is
unselated e the demands placed on the mandshie
dhuing funcion
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Mandibular Biomechanics and
Development of the Human Chin

INTRODUCTION
chin, or memiuwe ossenm, defined & @ invered T-shaped elevation in

the midline of ihe mandibular symphy=cal region, Manked by 2 voriable
scallop-shaped depressions on either side of o central keel, is thoeght 1o be
uniqes 10 bumans (Acllo and Dean, 1990 Schwanz and Tattersall, 20040
While seme carly studics have poanted 1o nom-mechenical explanations fog
the evolidion of the human chin (Weidenseich, 1941; Ricsenfeld, 1969,
several suthors have proposed that the emesgence of the chin in early
anatomically modern humans may in fact be cxplained in biomechanical
temmas (Robinson, 1913 DuBirul and Sicher, 1954; Desgling. 1993, Dobson
aid Trinkaizs, 2002). Fvidence For this view comes from 3 snurces, Firsi, the
in vivie gludies of mandibular ksading in anthropaids (Hylander, 1984;
Hylander ef al, 2000) show that the anthiopoid mandible experiences
predictable paitems of twisting asd shearng throughosi the power stroke off
mastication. These include wishboning (lateral transverse bending),
dorsoventral shear, ond vertical bending in a coropal plane. Second,
comparative studhes of the mandibular sympliysis in homisoid primabes
{Dacgling, 1993, 200 ) suggest that symphyseal morphology is fusctionally
linked o the biomechanscs of wi.:l'nhﬂrlil'g_-ul'lhe mandibalar corpus, Third,
Dobson and Trinkaus (3002} showed that there are important biomechanical
consequences (o struclaral changes in the mandsbles of late-Pleisiocene
bumans, particelarly in the resistance 1o vertical bending, However, they
aluo showed that the developeesl of a chin appear: 1o be independend of
pesistance 1o wishboning. This, together with the foct that the chin emerged
al & time of decreased dental use and mandibular shoneming (Ackemmann
mnd Cheverud, 2004, suppests a more complex causation than previously
proposed.

The objoctive of the present study was (0 test the hypothesis dhat the
presemce of & chin changes the strain pattem in the laaded mandible.

MATERIALS & METHODS

Mandibular Modeling and Meshing

We developed o 3-I model of an sduli dentate mandsble from a CT scam imnge
(Siemend Somaton Plus Imager) set b0 |-mm slice thicksess with 0.5
interpolations, yieldiag a stack of 117 slices, The skeletal specimen was
ablaincd vnder the standard profocol of the New Fralisd Anasomy Acl. Using
in-house software and based on the grayscale analysis of the slices, we gencrated
initial meshes for the coscal Bone and leeth. We achisved the solid conversion
by patching e meshes with ratioaal serfaces (NURBS) asing a penenic 30
CAD package (Rhinooeros 30 modelling for Windows, v 3.0, Robert MelNeel &
Assoc., Seaitle, WA, USA) To ercate socket spaces, we subtracied the rool
shapes of the teeth from the volume of ibe cortical ssd medullary bone. The
perkbodontal ligament was mol represented. As in previous such siedies,
parameters of ous moidcl were determined by measursmenis on @ singhe skull
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