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ABSTRACT 

Purpose. 

The aim of this paper was to describe the CEREC chairside system, 

providing the clinicians a detailed analysis of the whole digital workflow. Benefits 

and limitations of this technology compared with the conventional prosthetic work-

flow were also highlighted and discussed. 

Results  

The CEREC system has shown many positive aspects that make easier, 

faster and less expensive the prosthetic workflow. The operator-dependent errors are 

minimized compared to the conventional prosthetic protocol. Furthermore, a better 

acceptance level for the impression procedure has shown by the patients. The only 

drawback could be the subgingival placement of the margins compared with the 

supra/juxta gingival margins, since more time was required for the impression 

taking as well as the adhesive luting phase. The biocopy project seemed to be the 

best tool to obtain functionalized surfaces and keep unchanged gnathological data. 

Material selection was related to type of restoration. 

. 
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1 – Introduction: 

 
          Computers have had a meaningful impact on the dental office and dental 

practice leading to significant changes in communication, financial accounting, and 

administrative functions. Computerized systems have more recently generated 

increasing diversity of application for the delivery of patient treatment currently 

marketed systems are generally divided into two broad categories(1). 

Digital impression systems focus on the imaging process and rely on dental 

laboratories to complete the design and fabrication processes, and chairside 

CAD/CAM systems focus on integrating all three processes in the dental office(2). 

CAD/CAM approach has been introduced in dentistry as a precise, efficient, 

accurate and error-free tool to produce high-quality dental restorations, as opposed to 

the traditional way of manual manufacture, which is prone to numerous subjective 

errors. Nowadays CAD/CAM systems may be categorized as either chairside or 

laboratory systems. The first commercially available CAD/CAM system has been 

CEREC, developed by Mormann and Brandestini. This chairside system allows the 

clinicians in private offices to independently design and also machine dental ceramic 

restorations in matter of hours, enabling reconstruction during single visit(2,3). 

Since its introduction to the dental field in 1985 as the CEREC 1, this 

system has evolved through a series of software and hardware upgrades up to the 

CEREC 3D. The CEREC 1 allowed for a limited 2-dimensional (2-D) view of the 

scanned images and was able to fabricate exclusively inlays for immediate 

cementation (4). 

The evolution of supportive computer technology over time has led to a 

three dimensional (3D) design program. An immediate feedback on the 3D model 

during the planning phase has made this technology more intuitive and user friendly, 

improving quality as well as the clinical work flows of chairside system use(5). 
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Furthermore the current CEREC 3 system has expanded the restorative 

capabilities significantly and can fabricate inlays, onlays, veneers, crowns, as well as 

three unit bridges and custom lithium disilicate implant abutments. Modern 

technologies have improved the system performance, but the workflow was not 

modified. An optical impression is taken by means a scanning device in order to 

capture complete detail of the teeth and supporting soft-tissue structures (6). 

The images of intraorally scanned optical impressions are visualized on the 

computer monitor in real time and can then be further processed by the clinician 

interactively (CAD) .The software allows to mark the margins, digitally design virtual 

wax-up proposals of the restoration, adjust occlusal contacts and calibrate the proximal 

contact areas. Additional features such as the automatic occlusal adjustment, the 

virtual articulator and the digital smile design (DSD) are provided by the last upgrade. 

The final data are sent to the computer-controlled milling unit (CAM) for a metal-free 

monoblock milling. The restoration undergoes a finishing phase (colouring, glazing, 

polishing) and is then ready for an adhesive luting (7, 8). 
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2 –Literatures of Review:   

System features 

The CEREC acquisition device is available in two different models: the 

Bluecam and the Omnicam. The Bluecam was introduced in 2009, using shortwave 

blue light to increase the precision of the scan data. The Omnicam, launched in 2012, 

features powder‐free digital scanning in full color. The system is available in two 

designs: the CEREC AC (Acquisition Center) mobile cart with an integrated CPU 

(Figure .1), or the CEREC AF (Acquisiton Flex), a tabletop unit that connects to a 

separate PC(9). 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

(Figure .1)The CEREC AC Acquisition Center(9) 
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Table1 :Features of   CEREC chairside system(10) 
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Workflow 

CEREC Bluecam (Figure .2) features a highly visible blue light‐emitting 

diode that senses when the area to be captured is in focus and automatically acquires a 

series of single images, which are then computed with great precision in order to create 

a virtual 3D model. The camera automatically detects the right moment to trigger the 

exposure, and the short capture time of the CEREC Bluecam prevents any 

blurring(11).  

In addition, the built‐in shake detection system ensures that images are 

acquired only when the camera is held absolutely still. The CEREC software then 

automatically selects the optimum image data for the 3D model. The user can either 

place the CEREC Bluecam directly on the tooth or hover the camera above the tooth. 

As short, dense wavelengths are more precise than longer wavelengths (such as 

infrared), the CEREC AC boasts accurate and precise imaging. CEREC Omnicam 

(Figure .3) is optimized for powder free scanning of natural tooth structures and 

gingiva. Simply place the camera over the relevant area and the scan starts 

automatically. The user moves the camera head closely over the teeth in a single, 

flowing process. The data are generated successively into a 3D model, which appears 

in colour on the screen in real time. The scanning may be paused and resumed at any 

time(12,13). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

(Figure .2) The CEREC Bluecam scanner 

 

(Figure .3) The CEREC Omnicam 

scanner 
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Restoration design 

The software guides the clinician step by step during the project. The material 

and the type of restoration (veneer, inlay, onlay, overlay, crown, bridge, maryland or 

abutment) can be choose .The software allows to select between three options for the 

design of the restoration: bioreference, biocopy or biogeneric. In the bioreference 

project, the design of the restoration incorporates the anatomical features of the 

corresponding contra-lateral tooth, if it is present. The bioscopy project reproduces the 

anatomy of the tooth before the preparation or the temporary restoration, in order to 

keep unchanged aesthetics and function. In the biogenetic project, the software reads the 

morphology patient’s dentition to predict the right form and function. The optical 

impression provides data of the both arches and those relevant to their occlusal 

relationship. Once the virtual model is developed, the clinician can select the insertion 

axis and mark the margins (Fig. 4 A, B). According to the type of project and the 

operator indications, the software generates a restoration . Several tools allow to 

perform all the changes, which are required such as position, shape, proximal and 

occlusal contacts. Before data are sent to the milling machine, the software allows to 

virtually place the restoration into the block material for the best milling position, which 

is very useful when multishaded blocks are used(14 , 15 , 16 ) . 

 
 
 
 
 
 
 
 
 
 
 
 

 Chairside fabrication 

 

(Fig. 4 A, B)CAD model generated by the optical impression. Determination of 

the preparation line. A) Screenshot of the lateral view. B) Screenshot of the 

occlusal view. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4402686/figure/f3-1_cerec/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4402686/figure/f3-1_cerec/
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Following the design stage , the proposed restoration is sent to the in‐office 

milling unit. CEREC offers three milling options: the CEREC MC (which produces 

fully anatomical single tooth restorations), the CEREC MC X, and the CEREC MC 

XL (Figure 6—which is capable of fabricating the complete CAD/CAM spectrum). 

The milling unit must be loaded with the appropriate CAD/ CAM block, as 

determined by the type of materials to be used, the size of the restoration, and the 

shade. The dentist selects the appropriate block of material, which is then loaded into 

the milling chamber. Upon completion of the milling cycle, the sprue is removed and 

the restoration is checked for marginal fit, contact, and occlusion before finishing. 

The restoration is then finished by polishing, glazing, or stacking. The milling times 

vary by unit size, detail, material, and milling unit, but are generally in the range of 

6–15 min per unit.11 If the dentist wishes to have a physical model, the MC XL is 

capable of milling models. If a stereolithography apparatus (SLA) model is desired, 

the dentist can send the case from the scanner to the laboratory/Sirona infiniDent to 

have an SLA model fabricated. Surgical guides may also be milled with the MC XL 

milling unit, in combination with a Sirona 3D cone beam scan(17 , 18 ). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Laboratory fabrication 

The CEREC system also allows the dentist to electronically send digital 

impressions to the laboratory when necessary; for example, in complex and/or highly 

 

 

(Figure 6 ):The CEREC MC XL milling center. 
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esthetic cases. This feature, called CEREC Connect, sends the digital files to a 

laboratory in Sirona’s inLab network, where the restorations are fabricated. Since 

CEREC uses selectively open architecture, the laboratory to which the cases are sent 

must be an approved CEREC in laboratory (19). 

Restorative materials 

Innovative materials have been proposed by industry in order to satisfy the 

increased demand for restorations which are indistinguishable from the neighbouring 

dentition over time. Therefore, the first task for such metal-free systems is to provide 

enhanced aesthetics, but they must also have biomechanical features that ensure 

longevity similar to metal-ceramic restorations (20). 

These materials are fabricated, in ingot form, with reproducible and constant 

manufacturing processes. The mechanical and physical properties allow to these 

materials to be milled rapidly, resist machining damage, be finished easily (for 

example, polished, stained or glazed) before placement and be functionally stable(21). 

The lack of metal core provides two benefits: highly aesthetic appearance 

and minimally-invasive approach. Metal-free restorations in fact can resemble natural 

tooth structure in terms of colour and light translucency, since no light transmission is 

blocked by the dark substructure .Optical continuity from tooth structure to restoration 

is further improved by the bonding mechanism .The second advantage is the 

conservative tooth preparation, since the thickness for the metal is no more needed 

.Nowadays several materials are available for CEREC chairside system (22).  
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Table2: Materials available to use with CEREC chairside system. 

Materia

l 

Manufacturer Composition Veneers Crown

s 

Inlays Onlays Bridges Introduction 

Mark II Vita 

Zahnfabrik 

Feldspathic 

porcelain 

√ √ √ √  1991 

Enamic Vita 

Zahnfabrik 

Ceramic resin 

hybrid 

√ √ √ √  2013 

Empress 

CAD 

Ivoclar 

Vivadent 

Leucite-

reinforced 

porcelain 

√ √ √ √  2006 

E.max Ivoclar 

Vivadent 

Lithium 

Disilicate 

√ √ √ √  2006 

Lava 

Ultimate 

3M Espe Nano 

Ceramic/Resin 

√ √ √ √  2012 

CEREC 

blocks 

Vita 

Zahnfabrik 

Feldspathic 

porcelain 

√ √ √ √  2007 

Paradig

m C 

3M Espe Leucite-

reinforced 

porcelain 

√ √ √ √  2006 

Paradig

m 

MZ100 

3M Espe Composite 

resin 

√ √ √ √  2000 

CAD-

Temp 

Vita 

Zahnfabrik 

Temporary 

Composite 

Resin 

 √   √ 2006 

Telio 

CAD 

Ivoclar Temporary 

Composite 

Resin 

 √   √ 2009 

ProCad Ivoclar 

Vivadent 

Feldspathic 

Porcelain 

√ √ √ √  1998 

Celtra 

duo 

Dentsply Zirconia 

reinforced 

lithium silicate 

√ √ √ √  2013 

Suprinit

y 

Vita 

Zahnfabrik 

Zirconia 

reinforced 

lithium silicate 

√ √ √ √  2013 
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Lithium disilicate 

        IPS e.max CAD (Ivoclar Vivadent AG, Schaan, Liechtenstein) is a lithium 

disilicate glass-ceramic for CAD/CAM applications, the blocks are produced by 

massive casting of transparent glass ingots, a continuous manufacturing process based 

on glass technology is utilized to prevent the formation of defects (pores, accumulation 

of pigments and so forth) in the bulk of the ingot. Partial crystallization process leads 

to a formation of lithium metasilicate (Li2SiO3) crystal, which are responsible for the 

material’s optimal processing properties, edge stability, and relatively high strength 

.After the milling procedure, the restorations are tempered and lithium disilicate 

crystals are formed, which impart the ceramic object with desired high strength .A 

2010 study by Guess et al. tested monolithic CAD/CAM lithium disilicate and hand 

layer-veneered zirconia all-ceramic crowns and found that using IPS e.max CAD 

resulted in fatigue resistant crowns, while hand layer veneered zirconia crowns 

revealed early veneer failures (23,24). 

Leucite glass-ceramic 

Pro CAD was the first available leucite-reinforced glass-ceramic CAD/CAM 

block .To date it has been replaced to the current IPS Empress CAD (Ivoclar Vivadent 

AG, Schaan, Liechtenstein), that is a leucite glass-ceramic of the SiO2-Al2-O3-K2O 

material systems with leucite crystal ranging from 5 to 10 µm in size .The leucite 

crystals increase the material strength and slow down or deflect crack propagation, 

while the crystalline phase absorbs fracture energy. During the block production, the 

powder is pressed automatically in order to obtain maximum homogeneity. The 

difference in the thermal expansion coefficient between the glass phase and the 

crystalline phase, as well as the cooling process following sintering phase, improve 

resistance and flexural strength (160 Mpa). Paradigm C (3M ESPE AG, Seefeld, 

Germany) is a glass ceramic block made out of a two phase leucite ceramic available 

in six different classic shades (A1, A2, A3, A3.5, B3, Bleach) and is provided in five 

different block sizes. Leucite crystals (approximately 30% ± 5%) are generated within 
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the blocks after a special heat treatment process. Therefore, any further crystallization 

step is not needed(25,26). 

Feldspathic ceramic 

VITABLOCS Mark II (VITA Zahnfabrik, Bad Sackingen, Germany) is a 

monocromatic feldspathic ceramic and its abrasion coefficient is fully comparable to 

the tooth enamel. It is recommended for inlays, onlays, veneers, posterior and anterior 

crowns. This feldspathic ceramic is now also available as TriLuxe and TriLuxe Forte, 

which are made of three and four layers with different shade intensity respectively. 

These multi-layer blocks assure restorations featuring natural shade transition. The 

most recent material developed is the VITABLOCS RealLife, which is recommended 

for highly aesthetic anterior restorations, due to its dentine core and enamel coat. This 

feature mimics the curved shade transitions between dentine and incisal edge 

according to natural tooth structure. The same features are also provided by another 

material, which is called Cerec block (Sirona, Bensheim, Germany)(27). 

Hybrid ceramic 

      ENAMIC (VITA Zahnfabrik, Bad Sackingen, Germany) is a newly-developed 

hybrid material that combines the positive characteristics of proven ceramic materials 

with those of the composite materials. The pores in the structure-sintered ceramic 

matrix are filled with a polymer material. The mass percentage is 86 wt% and 14 wt% 

for the inorganic ceramic part and the organic polymer part respectively. This material 

combination increases fracture strength and CAD/CAM handling compared with 

traditional ceramics. Lava Ultimate (3M ESPE AG, Seefeld, Germany) is a resin 

nanoceramic, which is made of nanoceramic components (approx. 80%) embedded in 

a polimer matrix at elevated polymerization. This innovative material can be 

characterized and repaired by methacrylate based light curing both intraorally that 

extraorally(28). 
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Resins 

Paradigm MZ 100 (3M/ESPE AG, Seefeld, Germany) is a definitive, 

aesthetic and radiopaque material, that under optimized process conditions, assures a 

deep cure due to a high degree of crosslinking. This process improves physical 

properties and clinical performance.Telio CAD (Ivoclar Vivadent AG, Schaan, 

Liechtenstein) are cross-linked PMMA blocks for the fabrication of long-term 

temporaries (max 12 months). In addition stains and/or layering materials are provided 

to achieve final aesthetic optimizations.CAD Temp (VITA Zahnfabrik, Bad 

Sackingen, Germany) block consists of a fiber-free and cross-linked acrylate polymer 

with microparticle filler, that is called MRP (microfiller reinforced poliacrylic). 

Inorganic microfillers are polymerised into the network and a completely 

homogeneous, methyl-methacrylate free material is obtained in order to increase 

material quality and abrasion resistance in long term temporaries(29). 

Lithium silicate with zirconia 

Suprinty (VITA Zahnfabrik, Bad Sackingen, Germany) is a lithium silicate 

ceramic (ZLS) enriched with zirconia (approx. 10 wt%). This new glass ceramic 

features a special fine-grained and homogeneous structure, which guarantees excellent 

material quality and consistent high load capacity. Thanks to the excellent 

translucency, fluorescence and opalescence of this new glass ceramic material, VITA 

SUPRINITY provides excellent aesthetic properties (30). 

Celtra Duo (Dentsply, PA, U.S.) is another zirconia-reinforced lithium silicate 

(ZLS). This material exhibits increased flexural strength and chameleon-like aesthetics 

compared with lithium disilicate. After the milling process restorations are yet 

correctly shaded, with no additional crystallization step required(30). 

Adhesive luting 

Adhesive cementation has been clinically proven to be a suitable procedure 

for the permanent seating of indirect restorations, but a restricted protocol must be 
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used by the clinician .A careful isolation by means rubber dam and retraction cords is 

required in order to maximize the predictability of the adhesive luting process. After 

the temporary restoration has been removed, the cavity or the prepared tooth needs to 

be cleaned. Subsequently, the restoration can be tried in e.g. using a try-in paste. After 

try-in, the bonding surfaces of the restorations require cleaning again prior to pre-

treating or conditioning them with suitable agents in order to create significant bond 

strength between tooth structure and restorations. Contamination of restoration 

surfaces is unavoidable during the milling process as well as the tryin. In fact, during 

milling, the work area is flooded by a cooling liquid which is typically 90 to 95% 

water and 5 to 10% machine coolant (lubricating oils, greases and metal particulates). 

During the try-in, restoration surfaces are contaminated by saliva proteins and lipids 

.Among various cleaning materials and/or procedures (water, isopropanol, phosphoric 

acid or corundum blasting), the most reliable seems to be an alkaline suspension of 

zirconium oxide particles (Ivoclean, Ivoclar Vivadent AG, Schaan, Liechtenstein). 

This cleaning paste provides for effectively cleaning saliva-contaminated bonding 

surfaces of restorations and its universal indication makes it possible for use in dental 

restorative materials including glass ceramics, zirconium oxide ceramics, aluminum 

oxide ceramics, precious metal alloys, base metal alloys and lab-fabricated composite 

restorations. Thus following try-in of the restoration, water spray is used to thoroughly 

rinse the restoration, which is then dried with oil-free air and a layer of the cleaning 

paste is applied to the entire bonding surface of the restoration. After 20 seconds the 

restoration is then thoroughly rinsed using water spray and dried with oil-free air. The 

restoration surface is etched with hydrofluoric acid in order to create a micro-retentive 

etching pattern, which enlarges the bonding surface and then placed in the ultrasonic 

bath before the silanization .The tooth surface is sandblasted in order to create a micro 

porosity and an adhesive system is applied .Finally the luting agent is applied and the 

restoration is seated on the preparation. The residual cement is removed and the 

polymerization can be performed. Most of dual curing cements can be used with 

metal-free restoration, however, depending on the restoration thickness, a light curing 

composite can be also used(31,32,33). 
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Advantages 

The CAD/CAM system eliminates the need for traditional impression making 

because systems can make direct impressions. By enhancing tooth preparations the 

new technologies allow dentists to make better observations and assessments of the 

tooth preparation based on the enlarged 3D images. Most modern CAD system 

software can also check for undercuts. Other advantages of the CAD/CAM system 

include the following(34): 

1. Manufacturing of the restoration (not all systems). An inoffice portable milling is 

capable of immediate milling of the restoration, generally in less than an hour, 

eliminating the use of an off-site dental laboratory. 

2. Alternative materials. All CAD/CAM systems use milling technology meaning that 

the dentist is not limited to restorations fabricated from by casting and pressing 

procedures. 

Disadvantages 

Following are some of the disadvantages of using CAD/CAM technologies: 

1. Expense. CAD/CAM technologies are expensive. Most are leased and the cost of the 

actual restorations sometimes rival laboratory fees. 

2. Learning curve. To use this new technology properly, the dentist or technician must 

be well-acquainted with computer design, implying an inherent learning curve for the 

system. 

3. Multiple unit limitations. Currently only some systems are able to manufacture 

multiple-unit restoration. 

4. Inability to image in a wet environment. Optically based imaging systems are 

incapable of obtaining accurate images in the presence of excess fluids. Impression-

based systems have similar limitations. Nevertheless hydrophilic impression material 

is better equipped to overcome this limitation. 

5. Incompatibility with other imaging and CAD/CAM systems. Because of the 3D file 

format used by CAD/CAM systems, they are not compatible with the 2-D IIS 

(intraoral imaging) system. Although stereolithography (STL) is a standard file format 
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employed by 3D CAD software, some CAD/CAM systems use their own 3D file 

formats. 

6. Bulky scanning wand. Current commercial CAD systems use a bulky, corded 

scanning wand. The slightly inconvenient design of this wand may prove to be an 

awkward limitation in some intraoral situations. 

Conventional impression versus digital 

Impression making 

When looking into a conventional impression, one sees a negative image of 

the tooth preparations. It is difficult, if not sometimes impossible, to critically evaluate 

the quality of a preparation simply by looking at the negative of the preparation. 

When using conventional impression materials, one can only accurately evaluate the 

quality of the impression itself. It is difficult for the clinician to evaluate the 

preparation until the impression is poured in stone and a positive cast of the 

preparation is produced. Digital impression making has improved this process and the 

ability to evaluate the preparation in real-rime. Having the capability of acquiring a 

scan of a prepared tooth and visualizing it on a computer monitor eliminates the issues 

associated with conventional impressions(35).  

The dentist is now able to see a magnified high-resolution image of exactly 

what is present in the oral cavity and not just a negative representation. This improved 

visualization enables the dentist to see and evaluate, in exquisite detail, the quality of 

the preparations,while the patient is still in the chair. Factors such as preparation taper, 

quality of margins, undercuts, inter-occlusal clearance, and path of draw can be color-

coded displayed and directly corrected if necessary, and a new digital impression can 

be made within seconds. In essence, the dentist is receiving immediate feedback on 

their work avoiding additional appointments, new impressions and the patient is spared 

the inconvenience of additional anesthesia, cord packing, and re-provisionalization. 

Moreover, it is interesting to note that of the approximately 40 million conventional 

impressions taken each year, more than 50% of these do not capture the entire 

preparation margin, thus impacting the quality of the final restoration All of the 

currently available conventional impression materials exhibit some degree of 
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dimensional change that builds distortion and inaccuracy into the final restoration. 

Digital impressions can reduce the possibility of dimensional change (shrinkage) that 

is evident with all conventional impression materials. Voids, tears, and pulls that are 

routinely experienced with conventional materials are no longer an issue with digital 

scans. Research has demonstrated that the accuracy of digital impressions is clinically 

comparable with conventional impressions  Casts from digital impressions are not 

poured in a stone die material as are those fabricated from conventional impressions  

eliminating the risk of additional inaccuracies due to the expansion of the stone and the 

possible movement or shifting of the individual dies when sectioned from the cast.The 

produced CAD/CAM-based casts show a clinically acceptable accuracy (∼50 μm) 

comparable to stone casts  This falls well within the range of clinically acceptable 

marginal discrepancies for cast and ceramic restorations  The automated fabrication of 

physical casts, die trimming, and virtual articulation of the dental casts all add to the 

inherent accuracy and predictability of CAD/CAM systems(36,37). 

 

Economics of computer-aided impression making 

 

Digital impressions also improve the efficiency and profitability of the dental 

practice and may be up to 20 minutes faster than conventional impression making. 

Remakes of digital impressions take only seconds, and they are inexpensive compared 

to the time needed and the cost of materials required in remaking a conventional 

impression. Moreover, conventional impressions need to be disinfected prior to 

sending them to the dental laboratory. There is obviously no need to disinfect a digital 

impression; however, the wand needs a proper disinfection or sterilization (38).  

Digital impressions are less costly and easier to store, as they do not take up 

any physical space. Finally, there is little or no gagging with digital impressions, as 

there is no runny impression material that is placed in the patient’s mouth. The ability 

to fabricate crowns, bridges, inlays, onlays, and veneers and deliver them in one 

appointment, makes digital impressions a great marketing tool for the dental practice. 

Although, these facts suggest a superiority of digital impression making, there is still 

room for improvement. It is still necessary to pack cord for capturing subgingival 
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preparation margins as there is currently no digital impression system that is capable of 

capturing an image through tissue, saliva, and blood. Moreover, the purchase costs 

appear relatively high but will be paid off when applying a proper workflow. Further 

and similar to conventional impressions, a critical evaluation of the individual clinical 

situation before the actual impression making is essential and one has to consider that 

not all clinical scenarios are suitable for digital impressions at this time (completely 

edentulous jaw(39). 

ACCURACY 

Since any desired outcome, be it a crown or removable appliance, is 

dependent on the accuracy of the intraoral recording, the accuracy of the outcome 

should be the starting point for considering the clinical usefulness of a digital 

impression process. CEREC has over 25 years of both laboratory and clinical research 

confirming the accurate outcomes possible with the chairside CAD/CAM system. One  

measured the fit of CEREC crowns compared to those fabricated using a variety of 

laboratory techniques. There was no significant difference in crown margin fit between 

the chairside CAD/CAM and laboratory fabricated techniques with CEREC crowns 

having a mean margin gap of 65.5 ± 24.7 microns for ceramic crowns and 66.0 ± 14.1 

microns for composite crowns. One study16 evaluated the margin fit of CAD/CAM 

composite crowns using different margin designs. They reported 105 ± 34 microns for 

a beveled margin, 94 ± 27 microns for a chamfer margin and 91 ± 22 microns for a 

shoulder margin using the CEREC 3 system. Another study17 reported on the 

influence of the degree of preparation taper and software luting space setting on the 

marginal fit of CEREC crowns. The mean marginal gaps ranged from 53 to 108 

microns depending on the luting space setting and were not affected by the occlusal 

convergence angle of the abutment(40). 
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3 - Results   

        The CEREC system has shown many positive aspects that make easier, faster 

and less expensive the prosthetic workflow. The operator-dependent errors are 

minimized compared to the conventional prosthetic protocol. Furthermore, a better 

acceptance level for the impression procedure has shown by the patients. The only 

drawback could be the subgingival placement of the margins compared with the 

supra/juxta gingival margins, since more time was required for the impression taking 

as well as the adhesive luting phase. (Table 3) shows the benefits and the potential 

drawbacks of the chairside system. Each step of the clinical workflow as well as the 

devices and their capabilities were analysed. 

 

Table3: Benefits and drawbacks of the chairside system. 

Operative Step Benefits Drawbacks 
Tooth 

Preparation 

                  Higher simplicity, due 

to margin positioning: supra or 

juxta gingival Micro-invasive 

preparations: lower removal of 

dental tissue, i.e. less time and 

decreased risk of pulpal necrosis 

No needs for traditional retention 

design (height, width and taper) 

due to adhesive luting 

Preparation Time Saving 

Fast and efficient healing of the 

soft tissue due to superficial and 

atraumatic positioning of the 

margins 

No need for provisional 

restorations 

 

The preparation must be 

appropriate to the capacity of the 

milling unit 

 

Sub-gingival margins: working 

field isolation, adhesion 

procedures, impression taking, 

final positioning of the restoration 

Milling Unit 

Capacity 

Shortened Production time 

Several materials available 

 

Influence of the tooth preparation 

design 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4402686/table/t2-1_cerec/
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Impression Faster than traditional procedure 

 

Costs: no need for impression 

material 

Better acceptance of the procedure 

by the patient due to the absence 

of the impression material 

Higher simplicity in the gingival 

retraction operations due to the 

superficial positioning of the 

finishing line 

Immediate taking: no need for soft 

tissue healing due to superficial 

and atraumatic positioning of the 

margins 

Improved communication and 

patient involvement thanks to the 

digital interface 

No need for any powder 

Sub-gingival margins: coronal 

relocation of the margin, surgical 

exposure of the margin, clinical 

crown lengthening 

Design Immediate visualization of the 

tooth preparation by the clinician 

Possibility for a prompt correction 

(axis, taper, thickness, finish line) 

Margin marking 

Selection of the insertion axis 

Choice of the pattern, the 

extension and the pressure of 

occlusal contacts 

Setting of the design, the extension 

and the pressure of proximal 

contact area 

Absence of gnathologic data and 

prosthetic functionalization 

Materials Wide selection 

High quality standardization due 

to reproducible and constant 

manufacturing process 

High aesthetics 

High precision levels 

High biocompatibility 

Shortened milling time 

Costs 

Type of restoration 

Adhesive 

Luting 

Choice of the cement shade 

according to tooth and restorative 

material colours 

Procedure Time 

Post-operative sensitivity 

Perfect isolation of working field 

Sub-gingival margins 
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4 - Discussion 

           CAD/CAM dentistry has evolved from its rudimentary beginnings to a viable 

chairside technology that allows the clinicians to treat patients in a single visit, without 

need of a second appointment .The range of restorative solutions is expanded and covers 

most of clinical needs. New materials are daily developed and supplied by material 

manufacturers, which have increased their research, since they have noticed the 

potential profit, as the number of CEREC users has grown .The accuracy in acquisition 

and milling processes, is constantly improved through continuous software and 

hardware upgrades and several in vitro studies as well as clinical long-term in vivo 

evaluations have been reported in literature, in order to confirm the reliability of this 

technology. A correct prosthetic rehabilitation always starts from a correct diagnosis. , 

the following operative steps have been analysed: tooth preparation, impression taking, 

digital design of the restoration, restoration production and luting procedure(41,42). 

        The preparation design is closely dependent on the type restoration and 

restorative material, the capabilities of the milling machine and the type of cementation. 

The lack of a metal core and the adhesive luting procedure positively affect the amount 

of tooth reduction, which led to several benefits for both the prosthodontist and the 

patient. In fact, even though the traditional prosthetic criteria (retention and resistance 

forms) are still the same, as suggested by the manufacturer, the preparations may be 

more conservative .decreasing risk of pulpal necrosis. Indeed, the use of materials that 

can be adhesively bonded to the tooth could make the preparation easier and faster 

compared with the traditional one. High retention provided by the high bonding value 

between tooth and restoration allows to compensate the lack of operator skill when ideal 

height, width and taper of the preparation are not achieved.The reduced thickness of the 

restorative material and its enhanced aesthetics, allow to keep supra/juxta gingival 

margins, facilitating plaque removal for the patient and impression and luting 

procedures for the clinician. Furthermore such margin depth avoids to hurt the soft 

tissue and the gingival growth on the finish line. Hence the traditional 21 day healing 
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period and the tissue conditioning by the temporary restoration may be avoided. The 

lack of the provisional reduces the risk of pulpal stress and/or dentinal tubules 

contamination, whenever it is removed, due to excessive cleaning, drying or trauma 

.The risk for gingival irritation, due to difficulty in cleaning and maintenance the 

provisional, may be minimized(43,44,45,46). 

As discussed above, a sub-gingival positioning of the margin could represent a 

limit for this system and the related materials. During impression a perfect displacement 

of the gingival tissue must be achieved, in order to place them away from the 

preparation margins and allow the optical scanner to capture all details .The traditional 

impression techniques exploit the impression material viscosity to further displace 

gingival tissues and read slightly covered surfaces (by gingiva, retraction cords or 

fluids). The optical scanner can detect only what is visible. Furthermore, a perfect 

isolation of the operative field with a careful control of gingival haemorrhage and 

sulcular fluids is mandatory, due to the adhesive nature of the luting agents. 

Consequently, the use of temporary restorations may be suggested with sub-gingival 

margins, also when a single visit restoration is planned(47,48). 

Digital impressions have the potential to be faster and easier than conventional 

impressions. Half-arch impressions take 40 seconds while full-arch impressions take 

two minutes. The absence of the impression material results in a better acceptance of the 

procedure by the patient and in a cost reduction for the clinician .According to  discusse 

above, preparation featuring subgingival margin might be difficult to read with optical 

scanner. In such cases traditional impression still represents the gold standard technique 

.Alternatively, margins could be relocated in a more coronal position, a surgical 

exposition as well as clinical crown lengthening may be performed before digital 

impression .The 3D interface and the digital design of the restoration leads to many 

benefits .It allows the clinician to immediately evaluate the preparation, perform prompt 

correction if needed and take a new impression, limited to the changed areas . Certainly 

a bioscopy project, which reproduces the anatomy of the tooth before the preparation or 

the temporary restoration, represents the best tool to obtain functionalized surfaces of 
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the new restoration. A wide selection of different materials is available for CEREC 

chairside system as shown in Table 2 . All these materials are produced with constant 

manufacturing processes which give high quality standardization .Mechanical and 

physical properties of these new machinable materials, such as fracture load, wear, 

marginal deterioration, and color stability have been improved during last years (49). 

Besides the obvious advantages that these materials offer such as aesthetic 

appearance, biocompatibility and durability, such materials also present with some 

disadvantages. All-ceramic restorations are prone to brittle fracture and abrasive wear of 

the opposing natural teeth while composite resin restorations are prone to wear, 

deterioration of surface finish, discoloration, fractures and color instability(50) . 

The long term success of the restoration is affected by the material selection. 

The clinical application of the material should be carefully evaluated, since some of the 

available materials do not cover all the restorative needs, preferring the restoration of 

small size (inlay, onlay, etc.). Regarding the luting procedure it should be noted that all 

materials and related techniques may be used. However, several studies reported that 

silanization and cementation using adhesive luting resins improved the mechanical 

properties of teeth as well as definitive restorations compared to non-adhesive 

cementation .Clinical experience suggests that the fracture rate of ceramic restorations 

decreases if the restorations are bonded with resin-based luting agents rather than 

cemented using zinc phosphate or conventional glass ionomer cements(51). 

The adhesive luting requires a careful isolation, which ensures optimal fluid 

control and maximizes the predictability of procedure. Optimal luting conditions are 

difficult to obtain with subgingival preparations, as well as an effective removal of 

cement excess from the margins. Certainly the wide range of cement shades according 

to tooth and restorative material colours is a clear benefit for the aesthetic appearance 

enhancement with both supra-gingival and subgingival placement of the margins 

.Restorations can be more easily ―integrated‖ with tooth structure, since the bonding 

mechanism can establish optical continuity from tooth structure to restoration.As 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4402686/table/t1-1_cerec/
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described above the chairside system evaluated seems to be a viable alternative to 

traditional procedures. Savings in time and labor may lead to potential cost reduction, 

improving quality and patient acceptance. As a new technology, the clinician needs to 

spend time and money on training. Furthermore clinicians without a large enough 

volume of restorations will have a difficult time making their investment pay 

off(52,53,54,55) . 
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