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Dr Scott D. Ganz

Editor-in-Chief

It is a new year… and it is time for change. As we con-

template what transpired in 2018, we must also think 

about what will happen in 2019. In many ways the dental 

 industry is at a crossroads of sorts, the investment in an-

alogue solutions has been a mainstay of our educational 

initiatives and daily clinical practices for more than a mil-

lennium. We are now closing in on all-digital solutions 

for most procedures in dentistry, including crown-and-

bridge, orthodontics, porcelain laminate veneers, den-

tures, surgical placement of dental implants, and implant 

restorations. Of course, moving from analogue to digital 

requires a behavioural change. Can we exist in an all- 

digital world? Is this the future of dentistry? Thus, the 

crossroads of change.

Besides a behaviour change in order to adopt a digital 

workflow, we must first invest in new equipment and learn 

the new digital language that is necessary to move pix-

els and voxels around on our LCD computer monitors to 

design new smiles, diagnose pathology, or to place im-

plants in the correct positions to support a new occlu-

sion. The move from analogue is not easy because of 

the monetary investment and the time necessary to learn 

new ways to communicate our treatment plans and turn 

them into reality. Dentists are truly artists of the oral cav-

ity; however, as I have stated many times, we are really 

the “architects and the engineers” of the oral cavity—and 

we now have some very powerful digital tools to create 

the blueprints necessary to achieve success. Clinicians 

used to using their well-trained hands to sculpt a beautiful 

functional and aesthetic result intraorally, are now using 

their hands to move a mouse around a screen to create 

a virtual restoration with the same outcome. It is a be-

havioural change for sure, but one that brings wonder 

and excitement to those who embrace the potential of 

the digital world.

Fortunately, many dental schools have made the change, 

and are now investing in the proper equipment (with 

thanks to the dedicated manufacturers who offer their 

assistance) to educate and train the next generation of 

clinicians to be proficient in the digital workflow that ex-

ists today, and that will continue to evolve for years to 

come. Therefore, change was necessary to the standard 

“analogue” dental curriculum to insure future progress. 

We are fortunate that Dental Tribune International is also 

a partner in this digital evolution—not only offering phys-

ical publications, but a strong online presence to help 

spread the world to our global community. Let’s see what 

change is in store for 2019. 

Dr Scott D. Ganz

Editor-in-Chief

Change
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Optical impression and  
provisional prosthesis:  
Proposal for a new approach
Drs Olivier Landwerlin & Michel Fages, France

Introduction

The widespread use of intraoral optical impressions 

and constant improvements in dental computer-aided  

design (CAD) software today allow the practitioner to 

manage various kinds of clinical situations, from the sim-

plest to the most complicated, by using different types of 

dedicated equipment (camera software, processors and, 

more recently, 3D printers) as part of a completely digital 

workflow.1 Arch scanning methods using intraoral scan-

ners yield impressions that are comparable to those ob-

tained with traditional equipment in terms of clinical preci-

sion2 because they eliminate the variations caused by the 

user, reduce the readjustment processing time and costs, 

and improve patient satisfaction and comfort.3, 4 

It is customary to distinguish direct computer-aided  

design/computer-aided manufacturing (CAD/CAM), in 

which all the stages (optical impression, CAD, CAM) are 

undertaken in the practice, from the semi-direct method, 

in which a digital impression is sent via the Internet to 

the dental technician for fabrication. When crowns and 

bridges are produced using semi-direct CAD/CAM, this 

usually includes the use of a temporary prosthesis. The 

temporary bridge is retained while the definitive prosthe-

sis is fabricated in the laboratory. This helps in terms of 

maintaining aesthetic and functional factors, and in the 

event of adaptations to vital teeth, it protects pulp vital-

ity and reduces inter-session sensitivity. The therapeutic 

goals of temporary CAD/CAM readjustments are similar 

to those of conventional fabrication techniques.5 The tran-

sitory fixed prosthesis is designed to enhance aesthet-

ics, stabilisation, and/or function for a limited period, after 

which it is replaced by a definitive prosthesis. 

Often, such prostheses are used to assist in the de-

termination of the therapeutic effectiveness of a specific 

treatment plan or the form and function of the planned 

definitive prosthesis. The following requirements need to 

be met: 

1.  biological requirements: protect the dental pulp; main-

tain and contribute to periodontal health; provide a 

comfortable, functional occlusal relationship; maintain 

tooth position; and protect remaining tooth structure; 

2.  mechanical requirements: resist functional load and re-

sist removal forces without fracturing; 

3.  aesthetic requirements: resemble natural teeth (cha-

meleon effect) and achieve the stability of the shade 

at that time. 

The materials used in CAD/CAM are more fracture- 

resistant than the resins used chairside;6, 7 they are ex-

tremely aesthetic in aspect and afford repair or modifica-

tion directly at chairside.8 The ability to produce temporary 

prostheses with optimal, more predictable adjustment 

margins is of the greatest interest from the aspects of 

plaque control, gingival health and protection of residual 

dental structures. The respect of limits, aesthetics and 

the choice of sufficiently resistant restorative materials are 

important factors to take into account, especially during 

mid- or long-term temporary aesthetic restoration.9 

Fig. 1: Pre-scan for temporary restoration. Three-dimensional proprietary 

formats DCM (3Shape) and CDT (Sirona) can be imported in STL format 

in exocad open software after conversion and exported for fabrication  

(3D printing or milling) of the provisional restorations.

Fig. 1
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In conventional techniques, a crown or a bridge can be 

prepared, that is, undertaken before the teeth are made, 

based on a wax-up or self-casting, using an impression 

taken prior to preparation. Transposed to CAD/CAM, this 

demands 3D digital recording of the initial clinical situation 

with the aid of an intraoral scanner. This article puts for-

ward a modern, routine development in the management 

of CAD/CAM-produced temporary teeth based on three 

clinical case studies: one using a subtraction method (mill-

ing) and the others using an additive method (3D printing). 

In the milling method (subtraction), the volume is re-

duced (block or disc) until the shape required is achieved. 

Three-dimensional printing is an additive method by the de-

posit of successive layers until the final shape is achieved. 

Stereolithography (SLA) was invented in the 1980s and 

 involves the hardening of liquid light-cured resin placed 

in a tray by photopolymerisation, using a laser that builds 

the object up layer by layer. A similar 3D printing technol-

ogy used for the fabrication of temporary dental crowns  

is known as digital light processing (DLP), which uses a 

projector instead of the laser. The digital projection of the 

3D shape of the tooth on the liquid resin allows super-

imposition of successive layers by light-curing the resin.  

It is one of the most precise 3D printing methods.10 

For the past few years, 3D printing has been used in 

 various areas of dentistry:11 

–  surgical guides,12

–  model manufacture,13–15

–  manufacturing of burn-out resin or wax pieces for the 

lost-wax method,16 

–  anatomical models for the planning of surgery or for 

 educational purposes,17, 18 

–  aesthetic prototypes (mock-up),1 

–  removable prostheses.19

Quite recently, the materials used in the 3D printing  

of temporary crowns and bridges have been marketed 

and are now being used successfully alongside intraoral 

 scanners.20 The purpose of this article is to demonstrate 

the usefulness of rapid prototyping for the realisation of 

temporary dental restorations from preliminary optical 

Case 1—Fig. 2: TRIOS 3 color (3Shape) pre-scan. Fig. 3: Bonding of a fibre-reinforced composite post under a rubber dam (LuxaCore Dual, DMG).

Case 1—Fig. 4: Creating eggshell temporaries for tooth #45 with the exocad provisional module. Fig. 5: 3D printing of the temporary crown with E-Dent 400— 

 biocompatible, CE-certified Class IIa (described as generally invasive products with a short-term application, validated up to one year in the mouth by the 

manufacturer) and 3D printed support structure. Fig. 6: Temporary crown on tooth #45 set in the mouth.

Fig. 2 Fig. 3

Fig. 4 Fig. 5 Fig. 6
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 impressions gained using intra-oral scanners. We imple-

mented this method using two scanners: a last-generation 

(2016) scanner (TRIOS 3 color, 3Shape) for Case 1, and a 

previous generation (2008) scanner (CEREC 3-D Redcam, 

Sirona) for Cases 2 and 3 (Fig. 1).

We describe the workflow to obtain an open STL file for-

mat of the final restorative design from proprietary format 

files, CDT for the CEREC 3-D scanner and DCM for the 

TRIOS scanner. We show that these files can be either 

milled or 3D printed to produce the final prosthesis.

After the presentation and comparison of the two fabrica-

tion techniques based on three clinical case studies, we 

will discuss which materials are available for 3D printing, in 

which type of printer they can be used, and the advantages 

we might draw from both case studies by manufacturing 

provisional prostheses prior to the preparation of the teeth. 

Conventional methods for fabrication 

Practitioners habitually use several methods to fabricate 

provisional prostheses:21

1.  They preform custom crown shells (cellulose acetate or 

polycarbonate forms).

2.  They customise resin restorations by different tech-

niques:

     –  direct technique assisted by a matrix (elastomeric  

or  alginate impression or vacuum-formed plastic tem-

plate) or by using a custom-carved technique (block 

temporary); or

     –  indirect technique with the help of a laboratory that 

delivers an almost finished restoration (which will be 

relined and readapted in the mouth) from an impres-

sion of the clinical situation; this needs an impression 

preparation and antagonist arch and, often, a method 

for registering the occlusion.

Materials used for provisional restorations produced by 

conventional methods involve various polymers: poly-

methyl methacrylate (PMMA), poly(ethyl methacrylate) 

(PEMA), and bis-GMA light-polymerised urethane dimeth-

acrylate (UDMA). 

Direct methods are often very quick to implement, but a 

number of studies have shown better quality of restoration 

by indirect methods:

–  It is known that fabricating provisional crowns by the 

 indirect technique produces more acceptable marginal 

adaptation than do other techniques.22

–  Chairside time is reduced because most of the proce-

dures are completed before the patient’s visit.

–  Less heat is generated in the mouth because the volume 

of the resin used is small. The amount of heat gener-

ated and transferred to the pulp chamber, however, may 

be sufficient to cause thermal damage to the pulp and 

odonto blasts. The temperature rises in the pulpal cham-

ber during fabrication of provisional resin crowns.23 

–  Contact between the resin monomer and the soft tissue 

is minimised compared with the direct procedure.

–  There are fewer final occlusal or aesthetic corrections. 

In the case of aesthetic or multi-unit restorations, the 

 indirect fabrication of a provisional prosthesis becomes 

almost compulsory. 

Case presentation

For 3D printing, the final CAD files of the restoration  

must be in open STL format to be printed. In our report, 

we describe that the workflow is similar regardless of the  

intraoral scanner used (new or old generation).

Case 1: Temporary 3D printed posterior crown (on a 

 Perfactory Vida high-resolution printer, EnvisionTEC) 

based on a preliminary impression with a TRIOS 3 color 

intraoral scanner.

Initial situation and preliminary treatment

In a 37-year-old patient, necrosis under a composite led  

to loss of the vitality of tooth #45 owing to caries. The miss-

ing tooth structure did not affect the entire morphology of 

Case 1—Figs. 7a & b: 3D printed model for fabrication of the stratified zirconia crown in the laboratory (a). Zirconia crown set in the mouth (b).

Fig. 7a Fig. 7b
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the tooth, and we wanted to realise a zirconia core struc-

ture layered with aesthetic porcelain, a viable option for 

opacity in cases of stained, devitalised teeth. This resto-

ration would be sealed just after the intervention and during 

the necessary laboratory phase.

We took a preoperative scan (pre-scan) of the initial situa-

tion with TRIOS 3 color to produce a temporary crown us-

ing a 3D printer (Fig. 2). The impression (in DCM format)  

was transferred to the cloud via 3Shape Communicate to 

be converted into STL format. The pre-prosthetic treatment  

involved a root canal therapy and the setting of a fibre- 

reinforced composite post under a rubber dam (Fig. 3). 

Fabrication of the provisional prosthesis  

with a 3D printer 

A provisional prosthesis was made according to the 

shape of the tooth in the pre-scan, using the provisional 

eggshell module of exocad software (exocad; Fig. 4). 

The temporary crown was fabricated with the Perfactory 

Vida printer (Fig. 5) and fixed in the mouth with temporary  

cement (Fig. 6). After the base had been removed, the  

temporary crown was relined and adapted in the mouth on 

the day of preparation. 

Fabrication of the final restoration with CAD

An optical impression was taken on the day of measure-

ment and positioning of the temporary impression. This  

enabled the fabrication of a zirconia coping and the stratifi-

cation of the aesthetic ceramic on the printed model (Fig. 7a) 

and the coping was then set in the mouth (Fig. 7b). 

Case 2: Temporary bridge milled in a fabrication centre 

from a CEREC 3-D Redcam optical impression

The aim of CEREC in the past-decade technology was to 

produce chairside ceramic restorations typically as single 

unit. The slowness of both the optical impression and the 

milling machine made it difficult to produce even a defi nitive 

three-unit fixed dental prosthesis (FDP) in a single appoint-

ment. The method of fabricating a provisional by pre-scan 

and eggshell CAD can help to temporise during the labo-

ratory phase.

Initial situation 

A 19-year-old patient came for a consultation after a fall 

of several meters on to a rock, which had caused fracture 

of the jaw and was followed by surgical implantation of an 

osteosynthesis titanium plate. Fractured tooth #31 had to 

be removed owing to this operation, causing unitary eden-

tulism. Owing to the presence of the osteosynthesis plate, 

the option of an implant was rejected after a scan (Fig. 8). 

Six months later, the bone growth and maturation reached 

the terminal point and the bone became eligible for bridge 

application.24 

Manufacturing of a three-unit provisional bridge

A preliminary optical impression was taken with a CEREC 

3D camera to record the initial situation and to create a 

dental morphological base for the manufacture of the FDP. 

The digital CDT file was then opened with the mainstream 

3D open-source Blender software (Version 2.63.33;  

www.blender.org) equipped with the add-on Open Dental  

CAD developed by Patrick Moore for the export of the file 

in STL so that it can be read by exocad. The digital im-

pression was optimised by free open-source CAD software 

(www.freecadweb.org) by trimming the edges to remove 

any artefacts created by the lower lip, which obstructs  

Case 2—Fig. 8: Initial clinical situation: tooth #31 is missing.

Case 2—Figs. 9a & b: Positioning of the insertion angle of the future preparation (a). Adjustment of the thickness of the walls of the temporary bridge (b).  

Fig. 10: Temporary FDP milled (dentallgroup.eu). 

Fig. 9a Fig. 9b Fig. 10

Fig. 8
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