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Digital Rehabilitation Concept

In order to treat a patient with severe dental 

abrasion and limited financial means effec-

tively, the use of digital technologies can be 

valuable. What I need in this case is a produc-

tive workflow and the option of processing a 

high-performance material that is antago-

nist-friendly and may be used despite of 

para functional habits. Intra-oral repair of the 

restorations should be possible without 

restrictions.

These aspects are combined in the digital reha-

bilitation concept that was developed by me at the 

University of Groningen in collaboration with Prof. 

Dr. M. S. Cune, Dr. A. W. J. van Pelt and Dr. U. 

Schepke. It is specifically suited for the treatment 

of patients with severe tooth wear and includes 

technologies for optical impression taking as well 

as computer-aided design and manufacturing of 

indirect restorations. In this way, a time-efficient 

production process is ensured.

The material used in this approach is 3M™ ESPE™ 

Lava™ Ultimate CAD/CAM Restorative, a high-

strength material that is elastic at the same time. 

In this way, chewing forces are absorbed by the 

material and fractures are unlikely to occur. Due to 

a monolithic design, the risk of chipping is elimi-

nated. However, repair is always possible with 

light-curing direct composite material. In the fol-

lowing, the Digital Rehabilitation Concept is 

explained using a patient case.

Cost-effective treatment of a patient with severe dental 
abrasion
Erik-Jan Muts, Apeldoorn, the Netherlands

Figure 1: The male patient had problems during chewing 
and in conversations because of his hypersensitive teeth 
and an instable occlusion. Especially the posterior teeth 
had multiple restorations. He also showed rhagades and 
frequently bit his tongue and lips.

Figure 2: Due to the severe loss of tooth structure, his teeth 
were virtually invisible even when he smiled. This edentu-
lous appearance was a problem for him as well.

Figure 3: Before starting with the treatment, the shape of 
the restorations was planned using digital photographs and 
aid lines. More than half of the natural tooth structure was 
lost in the anterior region. This was one of the reasons to 
opt for an indirect approach. 

Figure 4: A minimally invasive tooth preparation was neces-
sary in this case due to the high increase in the vertical 
dimension of occlusion, the parafunctional habit of the 
patient and the high number of existing restorations.

Figure 5: Situation after immediate dentin sealing and soft 
tissue management using retraction cords. The patient is 
ready for digital impression taking with the 3M™ ESPE™ 
Lava™ Chairside Oral Scanner C.O.S.

Figure 6: For the digital bite registration, a mock-up of the 
anterior teeth was placed after having established the 
planned bite in centric relation using 3M™ ESPE™ Imprint™ 
Bite Registration Material in the posterior region. This ena-
bled us to scan the anterior teeth in centric relation. 
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Figure 7: The digital models of maxilla and mandible are 
already assigned to each other in the new vertical dimen-
sion of occlusion. This is possible due to the described 
procedure of the digital bite registration.

Figure 8: In the dental laboratory, a digital mock-up was 
designed. Due to financial limitations, this mock-up was 
tried in virtually using the digital photographs of the patient 
that were taken for planning.

Figure 10: After ultrasonic cleaning of the restorations and 
prior to their placement, their inner surfaces should be 
sandblasted using the 3M™ ESPE™ CoJet™ System. Subse-
quently, the corundum should be removed with alcohol and 
the surface dried with air.

Figure 9: Resin nano ceramic restorations after the milling 
process at Elysee Dental, University of Leuven, Belgium. 
The outer surfaces of the onlays and veneers were polished 
extraorally.

Figure 11: It is also possible to characterize the restoration. For 
this purpose, the surface was roughened with a burr in the 
area of the fissures. Then, it was cleaned with alcohol, condi-
tioned with 3M™ ESPE™ Scotchbond™ Universal Adhesive and 
light cured before the stains were applied and polymerized.

Figure 12: A dry working field is important to ensure a strong and 
long-lasting bond of the cement to the tooth surface and the 
restoration. As recommended by the manufacturer, 3M™ ESPE™ 
Scotchbond™ Universal Adhesive was used in combination with 
3M™ ESPE™ RelyX™ Ultimate Adhesive Resin Cement.

Figure 13: Situation after placement of the restorations in 
the maxilla. Due to immediate dentin sealing, intra-oral 
sandblasting was required before etching of the tooth sur-
faces, application of the adhesive, and air-drying. The 
cement was applied directly into the restorations. Excess 
cement was removed after short polymerization.

Figure 14: Treatment result after intra-oral polishing using 
3M™ ESPE™ Sof-Lex™ Spiral Finishing and Polishing 
Wheels. The occlusion and articulation were checked over-
night with BRUX CHECKER® (Scheu-Dental) and the patient 
received a night guard to protect his teeth. 

Figure 15: The patient is very satisfied with the function and 
appearance of his restorations. His formerly toothless 
appearance has changed significantly.
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