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DEVELOPMENT OF MANDIBLE-INDEPENDENT MAXILLARY REPOSITIONING
USING PRE-BENT PLATES AND CAD/CAM OSTEOTOMY GUIDES

Haruki IMAI, Yosuke YAMASHITA, Hikaru TAKASU, Koichi FUJITA, Makoto HIROTA

Department of Oral and Maxillofacial Surgery/Orthodontics,
Yokohama City University Medical Center

The surgical accuracy of maxillary repositioning is key to the success of ideal esthetic facial proportions and

occlusion in orthognathic surgery. Traditionally, the double-splint method is considered the gold standard for

maxillary repositioning, but the procedure is lengthy and prone to error. Recent splintless methods, such as patient-

specific implants, show high repositioning accuracy; however, their high costs and technical demands make them

inaccessible to all patients. Overcoming these restrictions, we proposed a new cost-effective method of mandible-

independent maxillary repositioning using pre-bent locking plates. Plates were bent on 3D-printed maxillary models

in the planned position prior to surgery. The locations of the plate holes were replicated in surgery using CAD/CAM

osteotomy guides. Pre-bent plates were subsequently fit onto the maxilla, and plate holes were properly set to

reposition the maxilla. Our recent research showed that the present method provides highly accurate (median

maxillary repositioning deviations under 0.5 mm) and reliable mandible-independent maxillary repositioning. In this

paper, our efforts to pursue the surgical accuracy of maxillary repositioning in our department are reported, while

recent trends in orthognathic surgery in Japan are discussed.



