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Development of orthognathic surgery assisted system with combined guide modeling
technology and intraoperative holography.
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In Le Fort I osteotomy, a type of surgery for jaw deformity, CAD/CAM

technology is used as a method to reproduce preoperative virtual operations during surgery. However,
it was difficult to confirm during surgery whether the surgery was being performed as planned.

Therefore, we developed a method to perform surgery while wearing a head-mounted display equipped
with mixed reality technology during surgery and superimposing a 3D hologram created from the
preoperative virtual operations onto the surgical field. As a result, the reproducibility and
accuracy of the preoperative plan when moving the maxilla was improved, and it was suggested that
this could become a universal surgical procedure regardless of years of experience.

Oral and Maxillofacial Surgery

eern?gd reality virtual reality mixed reality orthognathic surgery image guided surgery
AD/CAM



Le Fort I

2mm
Computer-aided design/computer-aided
manufacturing (CAD/CAM)

2010

Sugimoto et al. J Hepatobiliary Pancreat Sci, 17:5, 629-636, 2010
2 3
2016 MR
CG 3
CT

CAD/CAM MR Le Fort

3
CAD/CAM
4 6 8
CAD/CAM
Le Fort
CT (Gom Inspect(GOM )



CT Po Or

X FH Y z XZ FH
point data analysis CT
point data analysis A
ANS PNS
2
2 Imm
HoloLens2(Microsoft)
HoloLens2
Le Fortl

Gom Inspect GOM

Tv T1 Gom Inspect GOM
3D surface analysis A
ANS PNS
Point based analysis 3D surface analysis
Point based analysis v T1
International Journal of Oral and Maxillofacial
surgery (Koyachi et al :Accuracy of Le Fort 1 osteotomy with combined

computer-aided design/computer-aided manufacturing technology and mixed reality)

(Enhanced Precision in Genioplasty: A Novel Intraoperative Spatial Repositioning

Using Computer-Aided Design and Manufacturing Technology and a Holographic Mixed

Reality Application, Journal of Clinical Medicine) 77  NPO
(Extended Reality CAD/CAM
) 1 (Digital Transformation
) Mixed
Reality CAD/CAM  Mixed Reality

(Using mixed reality and CAD/CAM
technology for treatment of maxillary non-union after Le Fort | osteotomy: a case
description, Quantitative Imaging in Medicine and Surgery)

(Mixed-reality and
computer-aided design/computer-aided manufacturing technology for mandibular
reconstruction: a case description, Quantitative Imaging in Medicine and Surgery)

(Mixed reality for
extraction of maxillary mesiodens, Maxillofacial Plastic and Reconstructive Surgery)

72 72nd DGMKG Congress



(Innovation of Medical Digital Transformation in Oral and Maxillofacial Surgery-
CAD / CAM, Extended Reality, Medical Metaverse)



5 5 0 5

Koyama Yu Sugahara Keisuke Koyachi Masahide Tachizawa Kotaro Iwasaki Akira Wakita Ichiro 45

Nishiyama Akihiro Matsunaga Satoru Katakura Akira

Mixed reality for extraction of maxillary mesiodens 2023

Maxillofacial Plastic and Reconstructive Surgery -
DOl

10.1186/s40902-022-00370-6

Sugahara Keisuke Koyachi Masahide Tachizawa Kotaro Iwasaki Akira Matsunaga Satoru Odaka 13

Kento Sugimoto Maki Abe Shinichi Nishii Yasushi Katakura Akira

Using mixed reality and CAD/CAM technology for treatment of maxillary non-union after Le Fort | 2023

osteotomy: a case description

Quantitative Imaging in Medicine and Surgery 1190 1199
DOl

10.21037/qims-22-414

Koyachi M. Sugahara K. Odaka K. Matsunaga S. Abe S. Sugimoto M. Katakura A. 50

Accuracy of Le Fort 1 osteotomy with combined computer-aided design/computer-aided 2021

manufacturing technology and mixed reality

International Journal of Oral and Maxillofacial Surgery 782 790
DOl

10.1016/j . ijom.2020.09.026

Sugahara Keisuke Koyachi Masahide Koyama Yu Sugimoto Maki Matsunaga Satoru Odaka Kento 1

Abe Shinichi Katakura Akira

Mixed reality and three dimensional printed models for resection of maxillary tumor: a case 2021

report

Quantitative Imaging in Medicine and Surgery 2187 2194

DOl
10.21037/qims-20-597




Koyachi Masahide Sugahara Keisuke Tachizawa Kotaro Nishiyama Akihiro Odaka Kento Matsunaga 12
Satoru Sugimoto Maki Tachiki Chie Nishii Yasushi Katakura Akira

Enhanced Precision in Genioplasty: A Novel Intraoperative Spatial Repositioning Using Computer- 2023
Aided Design and Manufacturing Technology and a Holographic Mixed Reality Application

Journal of Clinical Medicine 7408 7408

DOl
10.3390/jcm12237408

Innovation of Medical Digital Transformation in Oral and Maxillofacial Surgery-CAD / CAM, Extended Reality, Medical
Metaverse-.

72 72nd DGMKG Congress)

2022

67

2022

Extended Reality(XR) CAD/CAM Le Fort

56

2022




Extended Reality(XR)

3D

67

2022

kissing molars class3

67

2022

TruMatch CMF Reconstruction 2
25

2021 2022

CAD/CAM  TruMatchCMF MR 1
66

2021 2022




Mixed Reality

CAD/CAM

2021 2022




