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ORIGINAL

Clinical Applications of a Maxillofacial Model using a Rapid
Prototyping Technique in the Center for Dental Clinics,

Hokkaido University Hospital

Kazuhiro Ooi', Yasuo Ueda® , Takuro Kurosu' , Kazuhiro Matsushita'’, Mitsunobu Ono'’,
Hiro-o Yamaguchi“, Masashi Takano?, Hideaki Kitada® Norivuki Sakakibaram,

- -y 7 997 3) . .
Keigo Nishikawa'’, Noboru Ohata” "}, Nobuo Tnoue® and Yasunori ’I‘otsukal)

ABSTRACT : A maxillefacial skull model fabricated by a rapid prototyping device (RP model) has been used for surgical
simulation in the Center for Dental Clinies, Hokkaido University Hospital from 2001, This reports the results and provides a
summary of elinical applications with the RP model in the hospital.

Records of patients treated using the RP model in the hospital during the period from 2001 to 2009 were examined, Patients
undergoing treatment by helical 3D-CT scanner were identified and bone areas were extracted from the CT data removing
metal artifacts. These data were reconstructed to 3D images using software and the RP models were fabricated by the Z402
syslen.

There were 139 cases applying the RP model over the eight years. These cases included 93 cases of orthognathic surgery,
22 cases of bone grafts, 15 cases of malignant tumor resection and reconstruction, 4 cases of palatoplasty, 3 cases of dental
implants, and 2 cases of auricular prosthesis. Casel: Bimaxillary orthognathie surgery was performed using the RP model sur-
gical simulation for a case of jaw deformity with a micro mandibule and facial asymmetry. Case 2: A case of severe skeletal
lateral open bite treated by vertical distraction osteogenesis using a unidirectional intraoral device. Analysis with the RP
model was useful to determine the mandibular osteotomy line and select the appropriate placement of the distraction device.
Case 3 ;: Mandibular segmental osteotomy and reconstruction performed preparing the RP model in surgical simulation for a
case of lower gingival carcinoma. Case 4 : A facial prosthesis of the auricle was constructed from the RP model.

These surgical simulations and clinical applications using the RP model contributed to safe and accurate operations and

acceptable results in difficult cases.

Key Words ; rapid prototyping technique, maxillafacial model, surgical simulation
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