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Abstract: A good outcome of an occlusal appliance requires a well-adapted device, both in terms of 

occlusal relations and internal fit, which helps achieve patient comfort and compliance. Digital 

technology had led to the manufacturing of night guards that display a better accuracy and properties 

of the resin, ease of fabrication in terms of time and materials and the possibility of duplication. This 
technical report describes the clinical and laboratory steps that need to be followed to produce an 

occlusal appliance in a fully digital protocol. Intraoral scans were acquired, as well as digital 

occlusal records. A virtual 3D dental device was designed using a CAD software, which was later 

manufactured via 3D printing technology. The occlusal appliance displayed a good internal fit and 
enhanced properties of the resin. Minimal occlusal adjustments were required to secure functional 

guidance during protrusive and lateral movements of the mandible. 
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INTRODUCTION 
Occlusal splints are commonly used for bruxism and 

temporomandibular disorders. Stabilization appliances, like the 

Michigan splint, have been shown to be an effective treatment of 

such cases.(1,2) A good outcome also requires a well-adjusted 
occlusal device, which facilitates patient comfort and 

compliance.(3) Predictable, optimal and consistent results have 

been reported when fabricating dental devices with the aid of 

digital technology.(4) The digital workflow consists in an initial 
intraoral optical impression, followed by the creation of a digital 

3D object with a computer-assisted design (CAD) software and 

the transformation into a real object using computer-assisted-

manufacturing (CAM) technology. 
The accuracy of full arch intra-oral scan is considered 

to be within acceptable limits, but still challenging. Partial-arch 

digital impressions display a high degree of precision.(5) Also, 

the virtual occlusal records in full arch intraoral impressions are 
reported to be less predictable than in the case of quadrant scans. 

A tilting effect toward the side of the occlusal scan has been 

reported in full arch digital impressions, that reduces the 

sensitivity of the occlusal scan.(6) However, digital occlusal 
records have several advantages like no interposed medium 

between the teeth, ease of technique and ease of evaluation. In 

an analogue protocol, occlusal records have to be fitted in the 

laboratory and mounting stone casts and occlusal records in the 
articulator is also prone to significant errors.(7) From a clinical 

perspective, intraoral scan and a digital acquisition of the 

occlusal records help avoid the errors created by the materials 
and technique. A better internal fit has been reported, as well as 

reduced chair time for occlusal adjustment.(4) 

Using CAD/CAM technology offers several technical 

advantages, like a better polymerization of the resin, lack of 
distortions and contractions, a reduced time for the production 

and adjustment of the device and the possibility to easily 

duplicate the appliance in case of fracture or wear.(8) In a fully 

digital protocol, the occlusal devices can be milled or printed. 
New resins for 3D printers have been developed for occlusal 

devices, that are biocompatible, mechanically stable and wear 

resistant.(9-14) 

 

TECHNICAL REPORT 

1. A retractor for lips and cheek was placed, to keep them 

away from the teeth and help create a dry field. Suction 

was used to remove saliva from the dental surfaces and in 
order to reduce reflections.  

2. A 3Shape Trios scanner was used. It was initially 

calibrated, both 3D and colour, to avoid distorsion. 

3. An intraoral scan is performed, using the technique 
recommended by the manufacturer. The lower arch is 

scanned first, with the mirror facing down (figure no. 1). 

Since in our case a lower appliance was needed, a good 

capture of all the dental areas, both occlusal and 
interdental, was required.  

 
Figure no. 1. Intraoral digital impression of the lower arch. 

A detailed scan is recommended, capturing all the 

interdental spaces, for a good internal fit of the occlusal 

appliance 
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4. The maxillary arch was scanned using the same technique, 

with the mirror facing up (figure no. 2)  
 

Figure no. 2. Maxillary intraoral digital impression. The 

occlusal areas need to be scanned properly, in order to 

establish correct interarch contacts 

 
5. For occlusal records, the leaf-gauge was used (figure no. 3) 

Several maneuvers were performed in order to relax the 

lateral pterygoid muscles. This allows the elevator muscles 

to place the condyles in a comfortable, physiological 

position in the temporo-mandibular joints.  

 
Figure no. 3. Establishing the intermaxillary position and 

space with the aid of leaf gauge 

 
The interocclusal space was evaluated to make sure 

there is a sufficient gap between the arches to accommodate the 

occlusal splint (figure no. 4). An anterior obstacle also stabilizes 

the bite and prevents the tilting of the mandible during the 

digital registration of occlusion. 
 

Figure no. 4. Digital impression of both arches with an 

established intermaxillary position and space 

 
6. All the acquired data was sent to the dental laboratory in 

order to fabricate the occlusal appliance. 

7. The digital impressions were imported in a CAD software 

(Exocad) in order to create a digital appliance. Several 

aspects were adjusted, like the amount of hard and soft 
tissue coverage and the distribution of occlusal contacts 

throughout the dental arch (figures no. 5, 6). 

8. Once the design of the occlusal appliance was validated, it 

was printed using a resin designated for night guards and a 
3D printer (figure no. 7). 

Figure no. 5. Virtual occlusal appliance design using Exocad 

software 

 
 

Figure no. 6. The distribution of the occlusal contacts on the 

virtual appliance, within the intermaxillary space and 

relation that was recorded clinically 

 
 

Figure no. 7. The occlusal appliance, manufactured with the 

aid of 3D printing technology 

 
9. Two printed models were also produced. The dental office 

received the printed models of the two dental arches and 

the printed occlusal appliance (figures no. 8, 9). 
 

Figure no. 8. Printed models of the clinical case, with an 

interposing occlusal appliance 

 
10. Minimal occlusal adjustments were necessary, especially in 

order to secure functional guidance of the mandible during 

protrusive and lateral movements. A good internal fit was 

observed, as well as a good quality of the printed resin. 

(figure no. 10). 



CLINICAL ASPECTS 
 

AMT, vol. 25, no. 2, 2020, p. 71 

Figure no. 9. Internal aspect of the occlusal appliance, 

fabricated with the aid of 3D printing technology 

 
 

Figure no. 10. Clinical aspect of the occlusal appliance 

fabricated using a fully digital protocol 

 
 

CONCLUSIONS 

CAD/CAM technology allows for the creation of good 

quality occlusal appliances, with a reduced working time and an 

increased accuracy. 3D printing prevents the distorsions and 
contactions of the resin and allows for a better polymerization. 

In case of fracture and wear, these appliances can be easily 

duplicated.  
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