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Development of Computer Assisted 3-D Simulation and
Prediction Surgery in Craniofacial Distraction Osteogenesis
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Abstract

There are significant limitations in the precision of mandibular distraction in setting a desired occlusal and
facial esthetic outcome, The purpose of this study is to present the simulation method for the distraction
osteogenesis treatment planning, 3-D surgery simulation software programs V-works and V-Surgery(Cybermed,
Seoul, Korea) were used from the 3D CT data in addition to the conventional data facial photography, panorama
and cephalogram, dental cast model, We have utilized already for the various surgical procedures to get
information preoperatively for the maxillofacial surgery like cancer localization and reconstructive surgery,
orthognathic surgery and implant surgery in the department of Oral and Maxillofacial surgery, Seoul National
University Hospital. On the software, bone cutting can be done at any place and any direction, Separated bone
segment can be mobilized in all 3 dimensional direction, After the 3D simulation on the software program, mock
surgery on the RP model can be performed, This planning method was applied to two hemifacial microsomia
patients, With this protocol, we could simulate the movement of bony segment after maxillofacial distraction

osteogenesis
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Facial Photography

Panorama and Cephalogram

Dental cast model
3D CT

Measuring mandibular deficiency (Horizontal and Vertical)

Angulation of device to mandibule border (posterior or inferior)

Definition of rotation plane and axis

3D simulation on software program

Mock surgery on the RP model

Fig,1 Treatment Planning Process of Mandibular Distraction




Normal side

The estimated amourtt of distraction

Vertical
Horizontal

Affected side

= 48.96 - 37.92 = 11.04 mm
= 81.16 - 56.25 = 24.81 mm

Fig. 2 The example of the estimation of the amount of deficiency
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Simulation of the mandibular movement on the

software
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DL

: gonial amgle

: The amount of Horizontal deficiency

(parallel to mandible inferior border)

: The amount of vertical deficiency

(parallel to ramus posterior border)

¢+ The estimated amount of Distraction

: distraction vector to posterior border of ramus

Fig. 3 Determination of device angle and distraction length
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Fig. 4 Definition of rotational axis: perpendicular to the plane that was made by condylion and the
distraction vector location on mandible,

Fig. 5 The simulation path of distal segment of mandible is different according to the location and direction
of distraction device, Upper: vertical placement of device and more downward movement of distal segment
Lower: horizontal placement of device and more forward movement of segment
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Fig. 6 Case I. A, Facial photos, frontal cephalogram, and panoramic view of the patient, B. Patient s 3D
reconstructed model on the software, C. Software simulation; proximal segment moves to skull base and
distal segment rotates to skeletal midline D. Mock surgery : canting correction on RP Model and trial
application of distractor before surgery, Bending the distractor according to 2D and software study, E,
Compatrison of pre-operative and post-operative facial photo and cephalogram
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g. 7 Case It | A Facial photos and panoramic view of the patient, B, Patient s 3D reconstructed maodel
t the software, C, Software simutation D, Mock surgery, stent was fabricated by taking the impression of
vice and model and trial application of distractor before surgery, E, Step osteoctomy was done to avoid
v damage of JAN and increase the contact surface of bone F. Comparison of pre-operative and post-
yrative facial photo and cephalogram
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Fig. 8 Case Il A, Facial photo and cephalogram, B, V-ceph 2D study : to estimate the amount of maxilla
advancement, C V-Works simulation : Maxilla advancement (14mm advancement and 1mm elongation)
with mandibular autorotation D, RP model surgery : 1, Sawing the RP model 2. Application of REDII
distractor 3, Simulation of distraction E, Le Fort | osteotomy and RED If application, To avoid the alveolar
cleft site fracture, the reinforcing metal plate was applied F. comparison between pre-distraction and the
end of distraction G, Postoperative facial photo : slight overcorrection was done
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