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A conservative treatment approach to temporomandibular disorder (TMD) is recommended 
as the first line of management, usually with a stabilization splint. Recently, computer-aided 
design/computer-aided manufacturing and three-dimensional printer has been widely used 
in the dentistry since several years ago. The authors apply digital dentistry in oral medicine 
fields to make stabilization splint for TMD treatment.
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INTRODUCTION

A conservative treatment approach to temporomandibu-

lar disorder (TMD) is recommended as the first line of man-

agement, usually with a stabilization splint [1]. This may 

produce an optimal stabilization and unload for the tem-

poromandibular joint and the jaw muscles, and may lead to 

a reduced abnormal muscle activity [2].

Recently, computer-aided design/computer-aided manu-

facturing (CAD/CAM) and three-dimensional (3D) print-

er has been widely used in the dentistry for several years. 

Zirconia crown restorations, ceramic inlays, implant guide 

surgery templates, and multiple provisional restorations 

have been improved in precision and physical properties 

compared to conventional techniques [3].

In this communication, we apply digital dentistry in oral 

medicine fields, use a digital scanner to create digital im-

pressions, then design and process special files (***.stl) in 

a PC design program to make stabilization splint for TMD 

treatment. Finally, digital splint was made by milling and 

3D printing.

CASE REPORT

1. Materials (see Fig. 1)
•  Digital scanner : OmniCam (Sirona, Bensheim, Germany)

•  Design program : 3Shape (3Shape, Copenhagen, Den mark)

•  CAM: inLab MC X5 (Sirona) 

•  Polymethyl methacrylate (PMMA) disc: inCoris PMMA 

Guide 22 (Sirona)

•  3D printer: Kulser-CARA (Heraus, Hanau, Germany) 

•  Printing material: Dima Print Guide (Heraeus)

2. Methods
1) Digital scanning

A digital image with an intraoral scanner was produced 

with OmniCam (Sirona) in the upper and lower jaw. 

2) 3Shape design software preparing virtual articulator
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3) 3Shape design software setting splint form

Splint design requires the determination of several pa-

rameters, including the occlusal opening, contact points, 

shelf width, ramp positions, and perimeter or shape of the 

splint [3].

4) Milling or 3D printing

Milling uses inLab MC X5 (Sirona) with PMMA Disc (in-

Coris PMMA Guide 22)

3D printing uses Kulser-CARA (Heraus) with Dima Print 

Guide

5) Polishing and finishing of final digital splint (see Fig. 2) 

DISCUSSION

Conventional additive methods for making stabiliza-

tion splints require several steps, such as impression taking, 

modeling, articulator mounting, resin pouring and polish-

ing; which consumes a lot of time and consumable materi-

als. But, designed on digital scan and PC, milling or print-

ing time can be drastically shortened, use of consumable 

material can be minimized, and splint fit was found as good 

as the best conventional splints [4].

The meta-analysis revealed that the CAD/CAM occlusal 

splint has statistically potential in reduction of pain in jaw 

joint, face tension, and time needed for adjustment when 

compared to conventional occlusal splints [5].
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Fig. 1. Overview of digital workflow. (A) Digital scanner (OmniCam), (B) scan image, (C, D) digital articulator (3Shape), (E) milling machine (inLab 

MC X5), (F) polymethyl methacrylate (PMMA) disc for milling (inCoris PMMA Guide 22), (G) three-dimensional printer (Kulser-CARA, Heraeus, 

Hanau, Germany), (H) printing material (Dima Print Guide).

A B C

Fig. 2. Comparison of three kinds of 

stabilization splints. (A) Conventional 

additive method splint. (B) Polymethyl 

methacrylate disc milling splint. (C) 

Three-dimensional printing splint.
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In the future, this might reduce costs, dental technicians’ 

working and chair-side time. Accuracy can also be im-

proved, since manual work phases are reduced [6]. 

Thus, Digital scanners and milling/3D printing will be 

widely used in oral medicine fields. 
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