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USE OF A COMPUTER NAVIGATION SYSTEM FOR OSTEOTOMIES
IN THE ORTHOGNATHIC SURGERY: TECHNICAL NOTE
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Surgery with the computer navigation system can make it possible to identify important anatomical
structures which are difficult to be confirmed with the naked eye in the operation, and has extended their
applications in various surgical fields. The head and neck surgery especially requires detailed anatomical
knowledges and these knowledges have influences on postoperative functions and esthetics of a patient. In
the orthognathic surgery, we should take osteotomies in the precise locations of the jawbones and move
segments to the intended positions. There are so many important anatomical structures around the
osteotomy-sites in the orthognathic surgery that the prevention of damage to these structures to obtain
satisfactory results without any complication. There are vessels of the pterygoid plexus posterior to the
pterygoid plate in the maxilla and the mandibular nerve enters the mandibluar foramen in the mandibular
ramus. These locations should be confirmed perioperatively to avoid any injury to these structures. The
navigation-assisted surgery may be helpful for this purpose. We performed navigational orthognathic surg-
eries with preoperative CT images and obtained satisfactory results. The osteotomy was performed in the
proper location and damaging the surrounding important anatomical structures was avoided by keeping the
saw away from them with the real-time navigation. It may be required to develop proper devices and pro-
tocols for the navigation-assisted orthognathic surgery.
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Fig. 1. Anatomical structures which must be approached
with caution during the orthognathic surgery. A,
Pterygomaxillaty junction in the Le Fort | osteotomy; B,
Mandibular foramen in the sagittal split ramus osteotomy:
C, Location of the reciprocating saw as lateral as possible in
the sagittal split ramus osteotomy to prevent impingement
on the mandibular nerve; D, Antilingula in the transoral
vertical ramus osteotomy.

Fig.2. A, Schematic diagram of the navigation system; B, Its
simulated application to a skull model.
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Preoperative Preparation:
Application intraoral device and CT taking

OPD

O

Import of Images to the Navigation System OR

U

Definition of the Reference Points

O

Application of the Reference Frame —

4

Registration

4

Verification

g — Intraop.

Mounting the Tracking Marker and Calibration
U

Localization

4

Processing —

Fig. 3. Sequence in the navigation surgery.
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Fig. 4. View of images showing the definition of reference points before operation using orthodontic brackets A or orthodontic

mini-screws B.
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Fig. 5. Application of the dynamic reference frame (DRF) and registration of the pre-defined reference points with the probe. A,
Fixation of the DRF and application of the probe; B, Intraoperative photograph showing the registration procedure; C, View of
image indicating the relative position of DRF and the probe (in the left column), the serial position of the pre-defined reference
point (in the central and the right coulmn), and the estimated registration error value (in the right side of the lower row).

Fig. 6. Verification with the probe showing no significant discrepancy between the well-recognized intraoperative anatomic struc-
ture and its corresponding location in the image A and an intraoperative photograph showing the calibration of an instrument
attached with the tracking balls B.
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Fig. 7. Intraoperative photograph showing the application of an instrument with the tracking balls A and images of the instru-
ment locations in the pterygomaxillaty junction in the Le Fort | osteotomy B, the antilingula in the transoral vertical ramus
osteotomy C, and the mandibular foramen in the sagittal split ramus osteotomy D.
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