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Abstract. This paper reports on an experimental animal study evaluating a method
of mandibular reconstruction. After a successful pilot study, 28 goats underwent a
continuity resection of the mandibular angle. Primary reconstruction was carried
out using specially designed osteosynthesis plates and screws. The defect was
bridged by the original cortical scaffold, filled with an autogenous bone graft from
the iliac crest. To accelerate bone healing, platelet-rich plasma (PRP) was mixed
with the particulate bone graft in 14 goats. All goats had uneventful healing. The
osteosynthesis plates and screws withstood immediate loading for periods varying
from 3 weeks to 3 months. The use of PRP appeared to enhance bone healing
considerably.

The mandible, because of its symphyseal
curvature and gonial angle, poses a
challenge to the reconstructive surgeon.
Its gentle curves and the otherwise intri-
cate contour require a reconstructive
technique that takes into account the
complex anatomy in all three dimen-
sions. Numerous techniques have been
suggested to bridge defects or to recon-
struct a lost part of the mandible as
closely as possible. Methods proposed
and for a large part still applied in
clinical conditions include the use of
bridging plates, free non-vascularized
and vascularized bone grafts, either
pedicled or based on microvascular
anastomosis
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All these techniques have inherent
advantages and disadvantages and can
be used in selected patients 1 0 . Despite
advances made, the main shortcoming of
most techniques is the inability to
exactly copy the volume and contour of
the lost bone, let alone to restore the
proper three-dimensional relationship.
As a result, it is often difficult to provide
these patients with adequately function-
ing dentures. Contour abnormalities are
also usually painfully visible, giving rise
to the stigmata that characterize the oral
cancer patient 1 5
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In an attempt to improve on man-
dibular reconstruction, it was thought to
be mandatory to create an animal model
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that would allow for the testing of
various methods making use of tissue
engineering techniques. Mandibles of
primates, of course, would come close to
the human model but are not readily
available for obvious reasons. Ruminat-
ing animals, like sheep and goats, also
have mandibles that come close to the
human anatomy as far as the gonial
region is concerned. These animals,
however, exert tremendous forces on
their mandibles when ruminating. Cur-
rent plating systems are not adequate to
withstand this excessive loading, which
makes them less suitable 1 6 .

The aim of the present study was to
test a model in which a defect was made
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