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 Aim: Surgical guides are effective for safer, reliable and accurate placement of 
orthodontic mini-implants. However, the production of such guides involves 
complicated technical operations such as producing a dental model by taking an 
impression (Fig.1). In this study, we used only digital data to fabricate surgical 
guides, taking into consideration the site and vector of the mini-implants on the 
alveolar bone and the positional relationship with the tooth root, using Boolean 
operations. 
Materials and Method: The maxillofacial DICOM data and maxillary dentition STL data were obtained from CT and 
laser scanner (Fig.2). 3D images of the screwdriver and mini-implant were created by 3D computer graphic (CG) 
software (Shade 3D ver. 17, Shade 3D) (Fig.3). Using the software, insertion of mini-implants was simulated on the 
maxillary dentition STL data image obtained from an intraoral scanner (iTero Element, Align Technology) (FIg.4). 

The maxillofacial DICOM data and maxillary dentition STL data were integrated into the dentition form (Fig.5), 
and the mini-implant insertion position and root positional relationship were confirmed by 3D surgical 
orthodontic simulation software (Dolphin Imaging 11, GC Ortholy) (Fig.6).

Using the 3D CG software, the occlusal surface of the dentition and the shape of the screwdriver were integrated into the 3D 
image that was the source of the splint (Fig.7). The occlusal surface of the dentition and the shape of the screwdriver were 
extracted from the 3D image that was the source of the splint by Boolean calculation, and the splint was designed (Fig.8).

The designed surgical guide was modeled using a 
3D printer (Eden 260V, Stratasys) and created 
with dental resin (VeroDent MED670, Stratasys) 
at a pitch of 16 µm (Fig.9). 

Results: By applying Boolean operations, it was possible to produce a 
surgical guide suitable for the occlusal surface and the shape of the 
screwdriver. We believe that the preparation of a guide considering the 
position with the tooth root will improve the safety of inserting mini-
implants (Fig.10). 

Conclusions: It was possible to make a surgical guide using only digital image data. 
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