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ABSTRACT

In this paper, we propose a virtual surgical planning system specialized to mandible reconstruc-
tion surgery. Mandible reconstruction surgery is one of the most difficult surgeries, even for
experienced surgeons. Compared to the traditional surgical procedures, virtual surgical planning
can reduce the operation time in operating room while expecting better surgical outcome with
optimized planning. However, with existing software systems, it requires much time and man-
ual operations in virtual surgical planning. To reduce preparation time and improve accuracy of
virtual surgical planning, we have developed optimized functions for virtual surgical simulation
of mandible reconstruction with user-friendly interface. We found that the proposed system
shortened the preparation time by half compared to the existing system from the experiments.
The proposed system supports surgeons to make accurate plan faster and easier. The virtually
planned results are used to make surgical cutting guide by 3D printing, and this will enhance

surgical performance in operating room.
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Fig. 1 Mandible with tumor in CT slice image
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Fig. 2 Segmented 3D bone meshes. Mandible(top) and
fibula(bottom)
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Fig. 3 Procedures of virtual surgical planning system
for mandible reconstruction
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Fig. 4 Creation of cutting plane. (a) Cutting line, (b)
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(d) Projected CT slice image on cutting plane, (e)
Location of cutting plane (b) on CT slice image,
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Fig. 5 Cut mandible by subtraction of boolean operation
with cutting planes
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Fig. 6 Pivot and trackball aligned to the principal axis of
the femur mesh
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Fig. 7 Multi-view for mesh transformation. Main view
(Left), Side view(Right top) and Bottom view
(Right bottom)
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Fig. 8 Contours of located fibula and mandible (a)
Contours of fibula before cutting (dark green line)
and (b) Preserved contours of cut fibula segment
(light green line) and a new contour of relocated
fibula segment (dark green line on cutting plane)
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Fig. 10 Virtual surgical planning result of proposed
system and compared system
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