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An iamge of the virtual YD mandible with the
pathways of the inferior alveolar nerves inside the
mandibular rami highlighted in orange

The pre-osteotomy template consisted of a proximal
and a distal part connected together by Y arms. Two
Y.) mm wide holes were incorporated in to each part of
the template through which positioning screw-holes
were to be drilled

A top view of the virtual osteotomized mandible
showing the pre-osteotomy template engaging the
anterior border of the ramus. Such a design allowed
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intraoperatively

YD reconstruction of the CBCT-scanned casts in final
occlusion
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relationship to their corresponding mandibular
segments
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The post-BSSO template connecting the proximal
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The locations of the fixation screws have been chosen
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A YD view showing the right and left post-BSSO
templates as well as the horse-shoe shaped block
between the maxillary and mandibular dentition in
final occlusion

Top view of the virtual wafer showing indentations of
the maxillary teeth

To the left: The additive manufacturing (rapid
prototyping) machine used for template fabrication. To
the right: Two of the condylar positioning templates in
addition to the occlusal wafer fabricated in plastic

An intraoperative photograph of patient number 7
showing the incision along the external oblique ridge
After complete reflection of the masseter muscle off
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template was placed engaging the anterior border of
the ramus for secure placement

An intraoperative photo of patient #1 showing the pre-
osteotomy template fixed to the body of the mandible
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through the template. The template was then removed
Another photo of the pre-osteotomy template in place,
shown here in patient number Y. The BSSO cuts were
completed but the mandible was not split yet.

After identification and protection of the nerve, the
medial cortex of the ramus was cut using a Lindmann
bur from the anterior border of the ramus to the
retrolingular depression

A photograph of patient number ¥ showing the anterior
vertical cut through the buccal cortex at the area of the
second molar

Fissure bur holes were drilled along the external
oblique ridge and anterior border of the ramus from the
vertical buccal cut to the medial cut . These holes were
then connected to complete the connecting cut

Spatula chisels were used to carefully split the ramus
of the mandible in a sagittal direction

A photograph of the final wafer in place after
completion of the BSSO, intimate fitting of the
maxillary and mandibular dentition in to the wafer can
be clearly seen

With the wafer in place and secured using MMF, the
post-osteotomy template was secured to the proximal
and distal segments using the same pre-drilled
positioning screw holes. The template repositioned the
proximal segment to its preoperative position while the
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gap (green arrow) created between the segments was
maintained

Another photo for the post-osteotomy template in
place, shown here in patient number ).

Fixation screws (green arrow) were inserted in their
pre-planned positions through the template and the
template removed.
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greyscale) and the contour of the superimposed
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poles, in light blue is the preoperative condylar long
axis while in pink is the postoperative condylar long
axis. The angle formed between each long axis and the
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A sagittal cut passing through both the condylar head
and neck showing the preoperative condyle (in
grayscale) and the postoperative condyle outline (in
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Sagittal view showing vertical distances measured
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A coronal plane constructed perpendicular to the

Frankfurt and mid-sagittal planes

Sagittal view showing horizontal distances measured

from the pre- (yellow line) and post-operative (green

line) condyles to the constructed coronal plane. The
difference in lengths indicates the AP condylar
position change

Coronal section through the mandibular rami showing their
very thin buccolingual dimension as well as the intimate

1

1y

\a

\At

VY

A

V¢

vii



1
¢V

¢A

¢4

contact between the inferior alveolar nerve (in orange) and
the buccal cortex.

A pie-chart representation of the gender distribution.
The final and near final achieved occlusion for patients
number ¢ and ) respectively.

A bar-chart representation of the mean pre- and post-
operative MIOs.

Coronal sections showing relationship of the bicortical
fixation screws to the inferior alveolar nerve (in
orange).

YD view of the superimposed postoperative mandible
showing the relationship between the planned fixation
screw holes incorporated into the post-osteotomy
template (in grey) and the actual screws location
(projected in yellow).
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Introduction

Bilateral saggital split osteotomies (BSSO) is one of the main orthognathic
surgery tools for managing skeletal mandibular excess, deficiency or asymmetry.
However, BSSO is known to be a technique-sensitive procedure with high reported
incidences of inferior alveolar nerve injury, maldirected splits and post-surgical

relapse.

Post-surgical relapse has been classified into immediate and delayed relapse.
The immediate relapse has been mainly attributed to improper seating of the
mandibular condyles in the glenoid fossae whereas delayed relapse has

been attributed to unstable occlusion, inadequate fixation and condylar resorption.

Good dental occlusion following BSSO is dependent on a normal
temporomandibular joint; that is, dental malocclusion or abnormal interdigitation
with normal condylar position can be controlled postoperatively by orthodontic
treatment, but an abnormal condylar position cannot be corrected postoperatively
and eventually disrupts postoperative occlusal stability. There are many factors
affecting postoperative condylar position—for example, the surgeon’s experience,
movement (forward, backward, or rotational) of the distal segment of the
mandible, the anatomic shape and orientation of the proximal segment, and the
fixation method. Various authors have stressed avoiding condylar displacement
and have suggested several methods for guiding the postoperative position of the

condyle.

Inferior alveolar nerve affection; whether temporary or permanent; is said to
be due to medial reflection and retraction, direct injury during medial cutting,
chisel injury during splitting, drilling through the canal during screw fixation

and



