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FOREWORD 
 

 

   

 

 This course book is for the students of the Faculty of Dentistry who are studying in the pre-

clinical and clinical orthopedic dentistry course. 

          The publication presents the various kinds of ceramic and composite inlays, onlays, partial 

veneer crowns and laminate types, the most recent methods of production, and the required burs for 

preparation. Preparation of cavities, inspection of restorations in the mouth, the features of 

cementation, and the possible errors in production of these restorations shall also be examined. 

The book is based upon practical and scientific experience using Lithuanian and foreign literature. 

 

 

 

                                                    PRATARMĖ 

 

 

 

 
               Mokomoji knyga skirta Odontologijos fakulteto studentams, studijuojantiems ikiklinikinį 

ir klinikinį ortopedinės odontologijos kursą. 

               Leidinyje supažindinama su danties vainiko keraminių ir kompozicinių įklotų, užklotų, 

dalinių vainikėlių ir laminatų rūšimis, naujausiais gamybos būdais, nurodomi preparavimui 

reikalingi grąžtai, nagrinėjami ertmių preparavimo, restauracijų tikrinimo burnoje ir cementavimo 

ypatumai, aptariamos galimos klaidos,  gaminant šias restauracijas. 

Knyga parašyta remiantis praktine ir moksline patirtimi, vartojant Lietuvos ir užsienio šalių 

literatūrą. 
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PREFACE 
 

 

 

Inlays- are coronal tooth restorations reproducing occlusal surfaces, interproximal contacts, and 

defects of hard tissue of the tooth cervix that are able to cover one or several cusps (Shillingburg et 

al., 1997). 
 

Onlays - are coronal restorations covering all cusps of the tooth, reproducing occlusion and 

interproximal contact points, distributing chewing pressure equally. (Shillingburg et al., 1997). 

  

Partial veneer crown - prostheses that cover all occlusal and interproximal surfaces. On the lingual 

and buccal surfaces, the restoration can be below the equator, and it does not cover one or more 

vertical surfaces (Shillingburg et al., 1997). 

  

Laminate veneers- are thin sheets of ceramic that rebuilds the facial surface of the tooth or cover 

the cutting edge, buccal, interproximal surfaces and part of lingual surface.  (Klaiber et al., 1998). 

 All materials that restore defects of the tooth crown are divided into two main groups: 

I.   Direct – fillings are placed into a tooth, are made and adjusted in the mouth at the first 

appointment: 

1. Amalgam. 

2. Gold fillings. 

3. Composite resin.   

4. Cements. 

II. Indirect restorations are made in the laboratory: 

 1.   Metals. 

 2.   Composite resin. 

 3.   Glass-ceramics.   

 4.   Glass-infiltrated ceramics.   

 5.   Oxide ceramics  

 6.   Gold and porcelain (electrogalvanic production method). 

                                  

. 

 An indirect non-metallic fastening restoration features many advantages over the direct: 

 

1. The best mechanical and physical features as are produced in the laboratory. 

2. Greater durability of marginal integrity of the restoration  

3. These restorations more exactly reproduce the functional-anatomical tooth 

contours: occlusal surfaces, interproximal contact points, cutting edge. 

4. These avoid the harmful effects of over-hanging fillings that comporomise 

periodontal health. 

5. They have good biocompatibility. 

6. The restorations are polished in the laboratory resulting in surface outside edges 

that fit better. 

7. Features of composite restorations produced in the laboratory: 

less shrinkage of polymerization, 

lower  the possibility of secondary caries, 
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low potential of outside coloring, 

enamel fractures decrease with, the removal of internal tensions. 

8. Non-metallic restorations strongly bind to hard tooth tissues (particularly with 

enamel), using etching and the bonding system. 

9.  It creates a strong mechanical-chemical bonding between zirconium and ceramic 

mass  

10. Easier to maintain oral hygiene for a patient. 

11. Good aesthetics ( translucency, hue, aesthetics). 

12. Greater durability of marginal integrity of the restoration.   

 

 

Disadvantages of indirect fillings: 

 

1.   Indirect fillings are more expensive.  

2.   A patient has to visit a doctor several times. 

3.   Expensive equipment is required. 

                        4.     Dental technical laboratory is required 

 

 

 

 

                  1. INLAYS , ONLAYS, PARTIAL VENEER CROWNS 
 

1.1. Indications, contraindications of composite and ceramic 

restorations  

 

 

       1.1.1.Indications of composite and ceramic inlays 
 

1. Small defects of crowns of anterior teeth. 

2. One or two surfaces of a tooth crown are damaged.   

3. Cavity is shallow and the tooth pulp is vital. 

4. Less than a third of occlusal surface is damaged. 

5. The cusp of posterior teeth are maintained using bonding methodology. 

6. The supporting elements for small (3 units) prosthetic bridge. 

7. Suitable for patients who are allergic to metal.  

8. The patient’s desire to have aesthetic restorations in the mouth, in case of a small 

carious involvement. 

 

1.1.2. Indications of composite and ceramic onlays  

 

2.  The cavities of the occlusal surface are wide and deep. 

3. There are  defects on the  occlusal, mesial and distal surfaces .                  

4. Pathological tooth wearing (deterioration) (II °, III °), producing antagonistic tooth 

prosthesis. 

. 

         1.1.3. Indications of partial ceramic crowns 

 

         1. High aesthetic requirements of patients. 
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         2. Loss of large amounts of hard tissue of molars and premolars with weakening of the  

rest of the   walls (for tooth that have been used endodontic treatment). 

         3. One or more of the vertical walls of molars and premolars remains healthy. 

         4.  Remaining half or more of tooth  is healthy. 

         5.  For tooth that have had endodontic treatment. 

         6.  The supporting elements for short prosthetic bridge. 

         7.  High degree of pathologic tooth deterioration. 

         8. Occlusion correction is required. 

 

 

 

1.1.4. Contraindications of composite and ceramic restorations  

 

 

1. No treated caries ( particularly surrounding decay). 

2. Active caries. 

3. Pathological changes of periodontal tissues. 

4. Bruxism (for porcelain inlays) and parafunctional habits.  

5. Increased  tonus of masticatory muscles. 

6. The cavity extends deeply under the gingiva, so it is impossible to have a dry 

working field. 

7. The preparation ridge is not only in the enamel but in the dentin layer  (conditional 

contraindication).  

8. Supporting elements for big bridge prosthesis. 

                  9.   Poor oral hygiene. 

10. Social and economical aspect.  

 

1.2. Analysis of diagnostic cast  

 

 

The corect kind of inlay is selected only after the examination of diagnostic cast (Pic.1.1.). 
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The kind of restorations  is selected after the examination of diagnostic parameters of the model. 

 

 

 

1.3. Temporary inlays and onlays, partial veneer crowns 

 

Placement of a temporary  onlay, inlay or  partial  veneer crown into the prepared tooth 

cavity .  

 

Indications: 

 

1. Protect the dentin and pulp from bacterial, chemical, mechanical and thermal effects.  

2. Save previous proportion with the adjacent teeth and antagonists. 

3. Serve usual functions: aesthetics, chewing, speech. 

 

Provisional restorations can be produced from: 

1. Acrylic plastic (preferably polymerized by light). 

2. Composite resin. 

3. The light cured plastic composite . 

 

Temporary restorations can be made directly or indirectly. The production steps of the direct 

method are represented in the Pic.1.2.–1.7. (according to VOCO recomendation). 

 

 

 

 

Pic.1.1. Analysis of diagnostic model: a- width between the cusps, b- width of isthmus of occlusal surface, c-  the 

bottom of cavity (preparations are made towards the pulp), d- height of vertical axial wall, e-- width of mesial 

(proximal) box,  f - width of gingival wall. 

           

             

Width of closed (proximal)box, f,g -   žeminimas of humps 

Width of closed (proximal)box, f,g -   žeminimas of humps 

      



9 

 

                       
 
    Pic.1.2. Initial situation.                                               Pic.1.3. Prepared core and  root canal. 
 

   

                      
 
    Pic.1.4. Post core prepared with fast acrylic                     Pic.1.5. Self-curing composite material is pressed  
    plastic.                                                                          over  the tooth. 

           
 
Pic.1.6. Shaping of composite material.                            Pic.1.7.  Appealing result. 

 

 

 

 

 

 
Pic.1.8. Material for provisional crowns. 
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Self-curing composite material for the fabrication of provisional crowns and bridges results in 

natural gloss and fluorescence of the restoration with a short setting time, high compressive 

strength, and excellent fracture resistance (Pic.1.8). The elastic phase allows simple removal from 

the prepared tooth. 

To remove temporary restorations use: needle-holder, Baade pliers,excavators,springs and 

pneumatic remover. Special solutions that are based on chlorhexidine, disinfecting solutions, and 

polishing paste containing fluoride, polishing discs and stones are used to remove temporaryl 

cement from the tooth surface. 

 

 

 

 

1.4. Recommended burs 

 

     The burs used for tooth preparation are usually grouped according to the roughness of the   

particles of diamond: 

            Very rough (super coarse)-marked by black collar. 

            Rough (coarse), marked by blue collar,  120-135 m ( ISO 534);  

            middle roughness (medium), marked by green collar or not-marked, 80-120 m ( ISO 524); 

            smooth (fine), marked by red collar, 30-50 m ( ISO 514); 

            very smooth (extra fine), marked by yellow collar, 15-30 m, (ISO 504); 

            particularly smooth (ultra fine),  marked by white collar, 8-15 m, (ISO 494).  

Measurements of the burs that are recommended for preparation of ceramic, composite, gold 

and porcelain restorations are  shown in  Table 1. 

 

Table 1. Measurement of the burs  

 

Picture Shape of the bur Function Working part 

     

Cylinder with round end 

diamond  bur,  

1. The step 

2. Straight walls preparation 

3. Reduction of occlusal 

surface 

836KR       837KR 

6,0              8,0 

012             012 

 

      

Three wheel diamond 

bur 

For preparation of 

vestibular surface 

834/834A/868A 

6,0                6,0 

0,5                0,3 

 

     

Tapered with round end 

diamond bur 

For preparation of the 

straight walls  

846KR 

6,0 

016 

       

Needle diamond bur For initial preparation of 

interproximal surfaces 

858 

8,0 

010 

Burs for finishing and smoothing 

 Cylinder with round end 

bur 

Smoothing of prepared 

surfaces 

TC297          TC275 

8,0                 6,0 

012                012 
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Tapered with round end 

bur 

Smoothing of prepared 

surfaces 

TC336 

8,0 

016 

       

American ball shape bur Smoothing of prepared 

surfaces 

TC379 

4,2 

023 

      

Needle shaped bur for 

undercuts 

Smoothing of prepared 

surfaces 

TC50 

6,0 

010 

 

       

Flame shaped bur Smothing of prepared 

surfaces 

TC48L 

8,0 

012 

 

 

 

 

 

             Smoothing of prepared walls can be done with very smooth roughness or smooth roughness 

diamond burs  ( marked by yellow or red collar )  or carbide polishing burs . 

          

 

 

                                               1.5. Preparation 

 

                                               1.5.1. Safe preparation of coronal teeth 

 
         Deep tooth preparation is associated with the risk of damage to the tooth pulp (traumatic pulpitis). So 

we need to know the optimal depth of the preparation and safety areas for all dental groups. The tooth safety 

areas are places where the hard tooth tissue layer over the pulp chamber is the thickest. 

Upper and lower incisors safety areas are: at the incisal edge, at the equator and the tooth neck of the oral 

and buccal sides. An especially dangerous place is the lingual fossa – place between the cingulum 

(tuberculum dentale) and the incisal edge. Also, there are more dangerous places such as the equator and the 

tooth neck of the contact surfaces where the hard tooth tissue layer is the thinnest. 

For individuals age  20 – 24 years, the tooth cavity wall thickness is (mm) (Abolmasov N.T., 1973): 

At the incisal edge: 
 
Upper central incisors     3.05±0,57 

Upper lateral incisors      2.61±0.62 

Upper canines                  2.82±0.43 

Lower central incisors     2.13±0.57 

Lower lateral incisors      2.63±0.41 

Lower canines                  2.80±0.66 

 
At the upper central incisor neck: 
Vestibular surface           1.77±0.19 

Medial surface 1.58±0.17 
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Distal surface 1.56±0.17 

Palatal surface 2.09±0.22 

 

At the upper lateral incisor neck: 
Vestibular surface           1.62±0.1 

Medial surface 1.45±0.13 

Distal surface 1.42±0.13 

Palatal surface 1.78±0.19 

 
At the lower incisor neck: 
Vestibular surface           1.39±0.18 

Medial surface 1.21±0.20 

Distal surface 1.22±0.18 

Lingual surface 1.47±0.18 

 

It must be remembered that the wall thicknessis increasing with increasing human age due to the 

accumulation of secondary dentin.  

In all age groups, the vestibular and palatal walls of upper and lower incisors are thicker than the tangential.  

Safe zones of canines are the incisal surface, the equator  around the tooth,  and the vestibular and palatal 

surfaces of the neck. The upper canine safe zone also is the distal surface. The most dangerous areas of the 

canines are the palatal concavity and the medial wall at the neck.The lower canine’s dangerous area  is also 

the  distal wall at the neck. 
For the anterior teeth, the safest area in the upper and lower  jaw is the incisal edge.. The most dangerous is 

the medial wall. For the lower incisors and upper lateral incisors, the  dangerous areas also are distal walls. 

Preparation of dangerous area depth should  not exceed 0.5 – 0.8 mm. 

Chewing surfaces of molars and premolars are thicker than the other walls of the tooth crown. 

In the group of 20 – 24 year old individuals , the premolars and upper second molar thickest wall is palatal at 

the equator 2.81±0.85 – 4.2±0.85mm. The thickness of palatal wall at the neck is 2.08±0.32 – 2.68±0.41mm 

(Kliuev B.S., 1972). The distal wall is thicker than the medial 2.20±0.46 – 2.95±0.23mm, except in upper  

first premolars, where the medial wall is thicker than the distal. 

The vestibular wall at the equator of premolars is 2.92±0.41 – 3.43±0.35mm, palatal wall at the equator 

2.81±0.86 – 4.27±2.26mm, molars 2.73±0.54 – 3.32±0.4mm.  

The  wall thicken with  increasing age. 

 

Wall thickness of the chewing surface of the molars is 4.28±1.19 – 5.07±1.43mm.  The wall of chewing 

surface thin at the cusps, thinner on the grooves with age. 

After the preparation, the hard tooth tissue above the tooth pulp chamber must remain a certain minimum 

thickness in order to ensure the necessary protection of the pulp and sufficient tooth cusp strength. 

● By E.J.Gavrilov 0.8 – 1.0 mm and more, 

● By S. Zelcer and I. Bender 0.3 – 0.5 mm. 

 

According to studies, the maximum depth of the preparation should be: 

A) Incisal edge: 

● the lower central incisors - up to 1.5 mm 

● upper and lower lateral incisors - up to 1.8mm 

● upper central incisors - up to 1.8 - 2 mm 

● canines - up to 1.8 - 2 mm. 

 

B) Chewing surface 

● premolars and molars - up to 2mm. 

 

Vertical hard tissues of tooth surfaces polished much less (buccal, palatal, interdental contact). 

The depth of the surface preparation should not  be more than 0,5 – 1,2 mm. 

During preparation, traumatic pulpitis and pulp necrosis may occur, especially with: 

● violation of safe areas of the tooth 
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● increasing the vertical walls of the tooth angle of 20 ° or more 

● formation of a step wider than 1.2 mm. 

 

 

 

 

1.5.2. Preparation for composite and ceramic restorations 

 

 

Use of a correct adhesive system and correct preparation are equally important. The preparation 

is the same for composite and ceramic restorations. Preparations do not have additional 

retaining elements, the walls diverge easily, and do not have bevels. Therefore, inlays and 

onlays are cemented with very strong resin cement, which binds to the dentin and enamel. To 

increase retention, mesial or distal (proximal) boxes may be used. 

  

 

                    
                 
 

 

 

 

 cavity walls and the bottom surface must be smooth and flat; 

 reduction of occlusal surface cusps can be done if there are absolute indications: 

than the ridge of cavity is  1.5 mm or less untill the tip of the cusp; 

 provide at least 1.5 mm of space in the cusp areas (Pic.1.9.);      

 inner angles between the  bottom  and walls of cavity are rounded; 

 the divergency of mesial and distal (proximal) walls- 5–15; in the occlusal 

surfaces - parallel or low diverged (Pic.1.10.); 

 the angle of mesial and distal (proximal) box between the inner and outer surfaces 

must be 90-120. 

                                                   
                                  

 

Pic.1.9.  Preparation of occlusal surface for non-metal  restorations 

(according  to  IVOCLAR recomendation,  IPS e.max CAD/CAM). 
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                               Pic.1.10.   Divergence of mesial and distal (proximal) walls 

                                         (according to  IVOCLAR recomendation). 
     

 

 

 

 

 is tested the reciprocal less thickness of the restoration: in the occlusal surface 

beside isthmus 1.5 mm, premolars and molars  2.0 mm.; 

 the width of composite restorations of the isthmus area must be not less than - 2.0 

mm and the ceramic not less than 3.0 mm;  

 the width of the gingival wall of mesial or distal (proximal) box 1.2–1.5 mm; 

 enamel edge is rounded; 

 bevels of occlusal and gingival surfaces are not formed to avoid the breaking of the 

restoration edges; 

 deep concavities of the cavity walls and the bottom concavity are filled with 

Ca(OH)² cement; 

 the cavity should be at or above the gingiva; 

 the prepared walls are polished; 

 contacts should not be next to the line of the restoration-tooth interface; 

  is recommended to use magnification when preparing the teeth. 

  

 

The cavity restorations made with gold and porcelain, are produced by electro- galvanic 

method: 

 

• do not need retentive elements and sharp angles; 

• bevels of enamel are not prepared; 

• cavity walls diverge easily (up to 10);  

• step between the bottom and the wall is right-angled or rounded. 

 

          

                   1.5.3. Clinical requirements for adhesive (Maryland) and inlay bridge prosthesis                                                      

 

Advantages. The main advantage of adhesive and inlay bridge is minimal tooth reduction.Preparing 

the teeth for the traditional bridge prosthesis (FPD), 63-72% of healthy tooth structure is removed 

(Edelhoff et al., 2002) compared to the removal of only 3-30% of healthy tooth structure for the 

adhesive and inlay prosthesis preparation. This is the reason these restorations are attractive for 

young people with healthy teeth. In addition, after the cementation of an adhesive (Maryland) dental 

bridge , there is less postoperative sensitivity because retention is made by linking the prosthesis 

with natural remaining enamel. However, these restorations are associated with an increased risk of 

falling than the traditional prosthesis (Priest, 1996). The retention of these prostheses is 70-80% 

(from 4 till 6 years), less than the normal bridge prosthesis. The most common failure is 

discementation or development of secondary caries. Invisible discementation of the retentive 

element may lead to increased amounts of dental plaque and resultant periodontal inflammation. 

Therefore, the indications should be carefully considered in each clinical case. More information 

could be found in recommendations of regional or national dental associations. 

Indications. Literature recommends careful patient selection: 

 vital supporting teeth; 



15 

 

 small carious lesions or restorations not greater than  the depth of preparation of 

adhesive bridges; 

 good oral hygiene; 

 good dental occlusion; 

 no significant mobility of supporting teeth or big differences of mobility of supporting 

teeth; 

 no large occlusal load for future restoration. 

No parafunctions (for ex. bruxism); (George et al., 2002;  Ketabi 2004; Goodacre et al., 2003; ). 

 

Lava TM  adhesive ceramic and inlays bridge prosthesis. Preparation of the teeth influences the 

longevity of the restoration. Accurate retentive elements (retentive grooves and pin holes) must be 

formed, particularly for Maryland bridge prostheses (frontal teeth adhesive bridges) (El Mowafy, 

2003; Kem, 2005). 

 Preparation for 3M TM  ESPE TM  Lava TM  ZrO adhesive bridge prostheses must be 

done according to requirements. 

 

 

Preparation for ceramic adhesive (Maryland) bridge prosthesis (Pic.1.11.-15.) 

  

Preparation: the depth of the cavity up to 0.7 mm., with the preparation  in enamel not in the 

dentin.  The thickness of tooth enamel should be from 0.4 to 1 mm (W. Kullmann, 1990). The 

thickness of CrO framework walls should be not less than 0.5 mm for adequate strength.  

Layering: 0.1 mm (layering with traditional ceramics is important to protect opposing teeth 

from wear). 

   If it is not possible to create a minimal depth of preparation of 0.6 mm (CrO+layered 

ceramics), because the thickness of enamel is insufficient, the selection of this prosthesis   should  

be discussed again. The restoration cannot enter participate in occlusion, if CrO is not covered with 

traditional ceramics. It is recommended to use the diagnostic index for the depth of restoration 

before preparation. 

 

 

Preparation for ceramic inlays bridge prostheses (Pic.1.16.-18.). 

   

Preparation: 

 The depth of the cavity  is 2-4 mm.; 

 should be enough  space  - 9 mm 2  for connective element ; 

 the angle of  vertical walls of  the cavity    2-3 0 ;   

  borders clearly visible;  

 rounded angles, without sharp edges; 

 minimal width  of the step   0.4 mm; 

 the depth of mesial and distal (proximal) box   4 mm; 

 the width of mesial and distal  (proximal) box   4 mm; 

 the maximal length of intermediate part  is 10 mm;   

 the thickness of CrO inlay wall is    0.5 mm. 

 It is necessary to use traditional layered ceramics to avoid deterioration of opposing teeth. 
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Pic.1.11.-15. Preparation for ceramic adhesive (Maryland)  bridges (according to 3M ESPE recomendation). 

1.11.-Rounded angles, 

   2-3 
0

horizontal angle, 

 Minimal width of the step    0,4 mm, 

 Clear border.  

1.12. Retentive element:  rounded  groove (minimal width of  the step   0,4 mm). 

1.13. Retentive element:  rounded  additional groove (minimal width of the step   0,4 mm). 

1.14. 15. Incorrect preparation: negative angled walls,  insufficient preparation of inner surface of cavity.  

 

 

Pic.1.16. - 18. Preparation for ceramic inlay adhesive bridges (according to 3M ESPE recomandation). 

. 

1.16. Preparation for ceramic inlay (interproximal surfaces): 

    The depth of mesial and distal (proximal) box  4 mm, 

    The depth of cavity   2  mm; 

             The angle of vertical walls of cavity   2-3
0

 ,  

             Horizontal angle  2
0

. 

 1.17. Occlusal view,  the width of mesial and distal (proximal) box   4 mm. 

         1.18. Occlusal view, preparation for onlay. 
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1.5.4. Clinical steps of the ceramic onlays (Pic.1.19. -24.).  

 

 

             
         

     

                                     

 

   

              
                     

     

 

                                                                

                                                          

 

 

 Cylinder with round end diamond bur (or  pink carbide) can be used for formation of marginal 

ridge of  full ceramic onlays (Pic.1.25.). 

 

 

                
 

 

 

 

1.5.5. Preparation steps of partial veneer crown  (Pic.1.26.). 

 

 

During mastication, a partial crown occlusive forces directs toward the longitudinal axis of the 

tooth, thus protecting the tooth from the risk of dissociation. 

Pic.1.19.Reduction of 

occlusal surface. 
Pic.1.20. Bevel of the 

functional cusp. 
Pic.1.21. The step of the 

functional cusp occlusal 

surface. 

 

Pic.1.22. Formation of  the 

isthmus. 
Pic.1.23. Preparation of 

mesial and distal 

interproximal boxes. 

Pic.1.24. Smoothing of all 

prepared surfaces. 

Pic.1.25. The ceramic onlay is made by cylinder with round end 

bur (according to  IVOCLAR recomendation). 
     

. 
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Pic.1.26. Preparation of partial crown (according to  IVOCLAR recomendation). 

   

          

 

1.6. The methods of production of all-ceramic restorations  

(according Hammerle et al., 2008) 

 

 

 

All-ceramic processing methods can be divided into the following groups : 

  

1.6.1. Manual processing methods: 

                                        layering,  

                                        pressing,  

                                        slip casting and glass infiltration, 

                                        electrogalvanic.  

1.6.2.Machine processing methods: 

                                        copy-milling,   

                                        CAM, 

                                        CAD/CAM.          

 

 

1.6.1.Manual processing  methods. 

 

The layering method is used to produce prostheses of anterior teeth because of the 

importance of their individuality and aesthetics. For producing crowns of teeth, inlays, onlays, or 

laminates, it is necessary to create the correct exact anatomical form and functionality, but in 

producing pontic teeth there is not enough space. In this case, the painting method is used. 

Layering is a processing method used to fabricate  porcelain-veneered crowns and layered 

veneers from glass-ceramics. The starting materials  are ceramic powders supplied by the various 

manufacturers in a range of different shades and translucencies. The ceramic powder is mixed with 

Reduction of occlusal 

surface  

Bevel of 

functional 

cusp  Rounded of 

functional cusp 

Finish line  
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modeling  fluid or distilled water to produce a slurry. The slurry is applied in layers to the 

substructure (framework). The restoration is built up in layers corresponding to the anatomical 

dimensions, color and translucency of the natural tooth. The applied ceramic mass is blotted in 

order to make the piece  as dense and pore – free as possible before sintering.  The layered  piece is 

placed in a ceramic furnace  and sintered at the required temperature (approximately 900°  C). The 

powdered  glass particles soften and flow together at the particle interfaces. The piece must be 

modeled on an enlarged scale.      

 

         The pressing technique was developed for the manufacture  of ceramic inlays, onlays, 

veneers and crowns. Pressed ceramic is characterized by good physical properties. It is more 

resilient than solid ceramic for fracture prevention and deterioration is similar to tooth enamel 

deterioration. IPS-Empress, IPS-Empress 2 systems: leucite (or lithium disilicate) reinforced glass-

ceramic supplied in the form of industrially pre-sintered ingots. Heat- pressed ceramic restorations 

are made using the lost wax principle originally used in metal casting. The restoration is first 

modeled in wax and invested in a special muffle. The softened glass ingot is then placed in a 

specially designed (Empress) press furnace and pressed at 1180°  C ( pressure:5 bar) into the mold 

created by the burned out wax.    

Using the IPS-Empress system, it is possible to reproduce qualitatively the individual colour of the 

dental hard tissues and to produce a correct prosthesis. 

IPS-Empress system includes the following components: 

1. Pressing stove IPS Empress EP 500. 

2. Ceramic material consolidated by leucite. 

3. A new type of coloured dentin masses and colours. 

4. Basic main material cured by the light. 

5. The system of consolidation. 

6. The main set of colours. 

7. Special investment material using the methods of painting techniques and layering. 

 

Principle of the method 

 

Production of the restorations using the injection moulded and pressed method: 

1. The construction is modelled in wax. 

2. Investment material placed. 

3. Pre-heat the muffle stove. 

4. Press in a pressing stove EP 500, using a pressure. 

5. The final decoration using painting method or the layering method according to 

the anatomical and aesthetic characteristics. 

 

Advantages of IPS-Empress system: 

• strength of restorations; 

• successfully used since 1987; 

• aesthetics; 

• deterioration is similar to tooth enamel; 

• high accuracy for thermoplastic technology of production; 

• less time required; 

• ceramic  blank pieces are produced using the industrial method; 

• create new basic materials  of 9  colours; 

• the possibility of using two methods of restoring to achieve the best aesthetics and 

function of prosthetics. 
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The main integral part of ceramic mass consolidated by leucite is glass. Included in the 

ingredients are invisible particles that promote the growth of crystals. 

During the multilinking technological process of controlled crystallization into a glass,  

leucite crystals are formed in matrix. Pressing and heating the prefabricated blanks produce the 

initial (original) pieces. Using the new technique, they are processed to individual prostheses. 

 The heterogeneous structure resulting from compression intensity contribute to the strength 

of the prosthesis. 

 Ceramics are used to produce non-metallic prostheses with the layering and painting 

techniques. 

 

 

Steps of laboratorial compressing technique:  

  

1. Prepare the model with removable dies. 

2. Varnish prepared tooth (twice till the step). 

3. Rebuild the anatomical crown in wax. 

4. Form sprue system: diameter 2–3 mm, length 6–8 mm. 

5. Investment: for fixation of wax constructions using the muffled basis. 

6. Heat and press slowly to increase temperature to 850º per 1,5 hour. One or two 

ceramic blocks are placed in a pressing stove EP 500, the programme is selected. 

The pressing is done automatically – pressure 6 bars, minus 4 bars by vacuum. 

7. Cool.slowly to room temperature. The ceramic sprue system is cut with a disc. The 

prosthesis is sandblasted - the size of pieces 50–100 µm, pressure 4 bars. 

8.  Diamond discs and grinding capping, diamond polishing burs are used for 

finishing. 

9. Paint. 

10. Glaze.  

 

 

Steps of laboratorial layering method: 

1. By pressing or overpower  a smaller crown is produced, is put layer of dentin  at 

least 0,8 mm. 

2. Burn the layer of dentin Programat P/90−P/95. 

3. Use special coloring for the cutting edge. 

4. Burn.  

5. Glaze.  

 

                   Slip casting and glass infiltration method. The method of slip casting high- strength 

alumina cores for glass infiltration (In –Ceram technology ) was developed before the arrival of 

machining techniques for industrially pre-fabricated, porous ingots. Fine –grained alumina powder 

is mixed with modeling fluid to produce a slip, which is applied in layers to a special die to build up 

the sub-structure. The modeled piece is subsequently-sintered (for 2 hours at 1120°C). Sintering 

does not lead to the fusion of alumina particles, but makes them become more tightly  packed. Glass 

infiltration of this porous substructure is, therefore, performed in the second step of the procedure: 

lanthanum powder is mixed with a special solvent and applied in excess to the external surface of 

the substructure. The piece is then fired (for 4 hours at 1100° C) to melt the glass particles. The 

molten glass is drawn into the fine pores of the substructure, yielding a high- strength, ”glass-

infiltrated” alumina substructure . 
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               Electrogalvanic production method combines gold and porcelain. The edges of inlays 

and onlays produced by the electrogalvanic method are more easily adapted and  can be cemented 

with zinc phosphate cement. 

 This process uses biologically inert materials. The gold of 99,9 % purity is hypo-allergenic: 

there is no oxidation, the gingiva remain healthy, and the product is aesthetic and durable. 

To produce restorations by electrogalvanic method, the electrolyte of ammonium gold sulphite is 

used: 

 

[Au (A min)2(SO3)2]
3−

  [Au (A min)2]
+
 + (2SO3)

2−
 

 

Amine is added to stabilize an electrolyte. 

 

The gold solidity is 100 HV, purity 99,9 to 99,99. The structure of the layer of sedimented 

gold is very correct, with particles less than 1 m. Burning the layers of porcelain on the layer of 

noble metal, the gold recrystallizes and crystalline particles increase to 50 m.  

Silver varnishes may be used to improve the conduction of models of the tooth surface. The 

layer of blank surface is connected with the galvanization device by wire. Silver varnish works not 

only as a conductor, but also forms exact space for layer of cement. 

 

 

1.6.2.Machine processing methods. 

  

The manufacturing process may be mechanical (copy-milling) or automated (CAD/CAM). 

            In copy-milling (Celay system), a resin composite replica of the restoration is fabricated on 

a master cast.  A scanning tool traces the replica, which serves as the exact template for precision 

copy-milling of the restoration from a ceramic blank. In-Ceram blanks are most commonly used for 

copy-milling of dental ceramic restorations. 

            Computer Aided Machining (CAM) is similar to copy-milling in that a replica of the 

restoration must be fabricated by the dental technician. The difference is that in computer-aided 

machining, the replica is scanned by optical scanning technology (laser, white-light scanner) and 

digitized. The digitized data are then used for precision machining of the restoration from an 

industrially manufactured blank. Pre-sintered zirconia blanks are most commonly used for CAM of 

ceramic dental restoration  today. As they are subject to approximately 22 % shrinkage during 

sintering, the data set used for milling must be adjusted to compensate for sintering shrinkage. 

Special software packages are available for this purpose. A relatively large amount of time is 

needed for fabrication of the replica.  

                    Computer Aided Design/Computer Aided Manufacturing (CAD/CAM).  

The Cerec system was the forerunner in the field of CAD and manufacturing of dental ceramic 

restorations. The availability of more stable oxide ceramics (alumina, zirconia) has greatly 

increased the popularity of CAD/CAM technology.  Improvements in the software now make it 

possible to process pre-sintered or white- stage zirconia blocks. This effectively expanded  the 

range of applications for CAD/CAM technology, and all-ceramic bridges can now be manufactured 

by this technique.CAD/CAM systems are mainly used to manufacture restorations  from densely 

sintered (pre-sintered) ceramic blocks of virtually all types, but a number of other materials 

(titanium), can also be processed. If unsintered zirconia blocks are used, the blocks are first milled 

and subsequently sintered to full density in the sintering furnace that comes with the system. Three 

basic steps are involved in the manufacturing process with all CAD/CAM systems: data acquisition 

(optical and mechanical) , CAD, and CAM of the restoration.  Due to the extremely high cost of 

CAD/CAM systems, a current trend in this field is the development of specialized CAD/CAM 

centers. With this set-up, the individual dental laboratory only needs to purchase the system’s 



22 

 

scanning unit. The scanned restoration data are transferred electronically to a CAD/CAM center. 

Within a few days the laboratory receives the manufactured coping that is ready for veneering. Pre-

sintered ceramic blocks come in a wide range of materials. CAD/CAM systems that use presintered 

or white – stage zirconia blocks are a new development. The die is scanned optically. 

 

 

 

CAD/CAM:  Lava system consists of: 

 Optical 3D scaner and design center. 

 Computerized milling device. 

 ZrO blanks. 

 Furnace for synterisation. 

 

The view of optical impression 

 

Optical impression is used as a new, modern technology. A special 3D- tridimensional camera 

records margins of a prepared tooth, and this information is sent to the computer.This procedure is 

used for the CAD/CAM system and totally serves as the traditional method with impression 

materials.  The optical impression is made outright with the camera  placed in the mouth (Pic.1.27.). 

 

 
 

Pic.1.27.Optical impression. 

 

 

The main  laboratory steps of the digital  technologies    

 

1. Working casts prepare for the  scanning. 

2. Scanning.  

3. Computer design. 

4. Send the record to the milling center. 

5. CrO framework covered by ceramic material. 

 

 

  Scanning  

 Optical scaning 

    Individual bite registration (silicon impression), evaluation of gingiva and adjacent teeth; 

 Scanning time: single crown~2min. 

 Three unit bridge~3min. 
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Computer design  

 Automatic evaluation of negative angles;  

 Selection of  junctions;  

 Digital waxing knife;   

 Space for cement.  

  

Prepare and send of records. Prepared digital framework is sent to the milling center by the Internet. 

 

                     Colouring of the frameworks      

 There is no effect on the stability and longevity; 

 The framework is the same  colour from all sides. 

 

Synterisation   

Processing before the burning: 

The time of synterisation is 7.5 h, (with drying-11 h.) 

 

        Marginal adequacy   

 There is no deformation during sinterisation 

 Exactly projected parameters of sinterisation 

 

There are two kinds of Zr O blanks: 

 Partially burned CrO  and  hot isostatic pressure ZrO (named HIP). Partially burned CrO is milled 

until the consistence of material is soft. For the final  density of material, the blank is burned. HIP 

CrO  is milled totally hard (totally burned).  

                 Production of HIP ZrO consists of three main parts: 

the powder of ZrO is pressed and partially hardened-burning, 

the partially hardened blank is milled in the laboratory, 

the final burning of framework is made for final density. 

 

Lava™ ultimate 3M™ ESPE™ indirect restorations (P. Monteiro, 2013) (Pic.1.28.- 43.)  

A new category of CAD/CAM material, resin nano ceramic, is Lava™ Ultimate. ~80 wt% ceramic 

particles -3M´s true nanotechnology and, 20 wt% resin. Nano Ceramic – bonded 4 to 11 nm 

zirconia and 20 nm silica particles, clustered and surface treated. Resin is highly cross- linked with 

a multiple hour high temperature curing process. The resin nano ceramic has excellent polish 

retention and wear resistance. The highly cross- linked resin results in high compressive strength 

and stain resistance, and excellent plaque resistance. Lava™ Ultimate restorative is available in 

eight shades and two translucencies. 
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Pic.1.28. Initial situation:insufficient glass ionomer filling on a maxillary         Pic.1.29. Tooth preparation for an overlay.                                   

 right second premolar.The goal is to achieve maximum  preservation of           Preparation margin is created at or above the level 

 natural tooth structure and to avoid  damaging the periodontium.                      of the soft tissue.  

 

 

 

                                        
 

 

 
Pic.1.30. Application of 3M™ ESPE™ Astringent                         Pic.1.31.Scanning of the preparation using the  

 Retraction Paste prior to Impression taking. The paste                   CEREC™ Bluecam (Sirona Dental System). 

 leads to gingival retraction and a  clean, dry sulcus for 

 a precise reproduction of marginal details. 
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Pic.1.32. Milled overlay made of 3M™ ESPE™ Lava™               Pic.1.33. Removal of the sprue and polishing with  

Ultimate CAD/CAM Restorative in the shade A2 HT                      Renfert Opal Polishing Paste (Renfert).                   

 (high translucency).                                                                                                                                      

 

                                                                        
 
 

 

Pic.1.34.Final polish using a Soft –Chamois Polishing Brush            Pic.1.35.Finished overlay made of the new resin 

(VT Technologies). A natural, lasting glossy surface is obtained.       nano ceramic. Apart from polishing, no further                                                 

                                                                                            steps are necessary to obtain this   beautiful result.                                                                         

 

                                                     
 

 
Pic.1.36.Due to the beneficial properties of the material such            Pic1.37.Sandblasting of the inner surface of the                                                                                                                                                                        

as very low antagonist wear and good polish retention, extensive       overlay with aluminium oxide. This procedure is 

characterization or individualization is not necessary and even           recommended to increase the bond between the  

possible after  restoration placement.                                                    restoration and the adhesive 
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Pic.1.38. Application of 3M™ ESPE™ Scotchbond™                       Pic.1.39.3M™ ESPE™ Scotchbond™ Universal  

Universal Adhesive on the sandblasted surface of the restoration.     adhesive is applied on the prepared tooth. In this  

                                                                                                              case, the  selective enamel etching technique is used,                          

                                                                                            since in this way the highest bond strengths are                

                                    obtained. 

 

 

                                                                
 

Pic.1.40.Intraoral application of 3M™ ESPE™ RelyX™                      Pic.1.41.Situation after placement of the 

Ultimate Adhesive Resin Cement in theshade Translucent (TR).           resin nano ceramic restoration. A natural 

                                                                                                                  gloss is obtained 

 

 

                                                              
 

 
Pic.1.42.In order to achieve an even better optical integration,              Pic.1.43.Final result after sandblasting of  

it is decided to characterize the overlay intraorally using white               the occlusal surface of the restoration and  

and brown pigments (Kolor+ Plus®Resin Colour Modifier, Kerr).                subsequent application of  3M™ ESPE™ 

                                                                                                                   Scotchbond™ Universal Adhesive, the 

                                                                                                                   pigments and  a thin layer of 3M™ ESPE™ 
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                                                                                                                   Filtek™ Supreme XTE Flowable Restorative 

 

 

 

 

1.7. The methods of production of composite restorations  

 

 

Composite restorations are made by: 

I.  Direct method (prepared cavity is filled by filling material in the patient‘s mouth). 

II. Indirect method. 

 

Indirect method 

1. Temporary inlay or onlay is made. 

2. Preparation of the cavity. 

3. Two steps of silicone impression. 

4. Working cast with removable dies; working field is covered by die relief agent, the 

cavity is isolated by water proof isolation material.  

5. Insertion of composite into the cavity. 

6.  Primary and secondary polymerizations. 

7. Finishing, polishing and cementation. 

 

        
 
                       1.7.1. Fiber reinforced composite fixed bridges  (according to Rosenstiel et al., 

2006). 

 

 

     Advantages  

1. Good aesthetics 

    2. Strong and durable. 

    3. Conservative abutment preparation.  

    4. There is no corrosion effect. 

    5. There is no allergic reactions for patients  (there are no metal alloys).. 

    6. Good elasticity. 

    7. Less expensive prostheses. 

 

    Disadvantages  

 

1. Partially limited  durability and resistance.   

2. Long working time for doctor. 

 

 

      Indications  

   

1. Intracoronal restorations (inlays, onlays) as retentive elements for  abutment teeth for fixed 

bridge prostheses. 

2. Perfect aesthetics if there is partial or total removable prostheses of opposing jaw. 

3. Reduction of wear on natural opposing teeth . 

4. The distance between adjacent teeth less than 10mm.  
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5. The bonding system must be used for fiber reinforced composite bridges. 

6. Allergies possible for all metal restorations. 

7. Single  missing tooth  (frontal or posterior), rapid chairside replacement of this defect in the same 

appointment. 

8. Longevity is similar to intracoronal restorations. 

   

    Contraindications  

1. Inability to maintain fluid control. 

2. Patients with parafunctional habits. 

3. Unglazed opposing porcelain restorations . 

4. Patients who abuse alcohol. 

  

  Preparation  

 Shallow box; 

 minimal depth  of  the box  is 2mm; 

  all finishing lines should be formed in enamel layer; 

 The boxes of mesial and distal interproximal surfaces have  30 º bevels; 

 Occlusal surface bevel; 

  Can be created with small cavities on vertical walls; 

 Rubberdam should be used. 

  

 

   Method  

 Alginate or silicone impressions; 

 Preparation of  gips cast with removable dies; 

 Placement of flow composite, glass fibers and body particulate composite; 

 Polymerization, analysis of occlusal surfaces, polishing of prostheses; 

 Fixation of the bridge with resin cement, finishing, polishing; 

 Direct production method  may be used for  this restoration. 

   

Clinical situation. Glass fiber reinforced composite bridge made by direct method (Pic.1.44-

51). 

 

                          
   

Pic.1.44. Preparations for inlay and onlay.                    Pic.1.45. Dental hard tissue acid etching. 
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Pic1.46. Preparation with resin coating.                           Pic.1.47. Placing flow composite into preparations. 

 

                                                                
 
         Pic.1.48. Placing the glass fiber  into preparations.                Pic.1.49. Composite polymerization.   

 

 

 

                                                   
 

       Pic.1.50 .Modeling of bridge intermediate                           Pic.1.51. The final view. 

       part with composite. 

 

       

Clinical situation.   
Flowable dual-curing nano-hybrid core build-up material (according VOCO) (Pic.1.52.-61.). 

 
Flow composite is used for restoring the core of the tooth. It has solid mechanical properties. Strong bonding 

with the tooth structure is achieved by polymerizinng the bonding resin to the dentin and enamel or by dual 

curing resin, which are used for restoring the cores of either endodontically treated or vital teeth and for the 

luting of the glass fiber posts. 
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Pic1.52. Flowable dual-curing nano-hybrid core build-up material. 

 

 

 
 

1.53. Post drills and reamers of various tapers are used for the preparation of root canal. 

 

 
. 
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Pic1.54. X- ray.                                                             Pic.1.55.Glassfiber-reinforced composite post. 

 

 

Endodontic post build-up for support and anchoring of coronal restoration in situations with 

insufficient  tooth substance. 

 Advantages: dentin-like elasticity behaviour, high transverse strength, high radiopacity, 

anatomical shape, adhesive luting, removable, all materials in the set match each other, post 

insertion and  core-build-up in one step.  

 

                  Glass fiber post cementing technique: 

 Root canal preparation with drills, Peezo reames (smallest diameter); 

 Root canal rinsing with distillated water, 

             2 % clorhexidine digluconate solution; 

 Root canal preparation with special burs; 

 Root canal rinsing with distillated water, 2 % chlorhexidine digluconate solution; 

 Drying with air; 

 Selection of glass fiber post, measuring the length of prepared root canal, adaptation of glass 

fiber  

        post in the same length as root canal; 

 Preparation of the glass fiber post for cementation procedure according to the 

manufacturer's 

        recomendations: 

        cleaning with etil alcohol or ether , fiber post silanisation, or covering the post with ceramic 

        adhesive without primer; 

 Preparation of root canal for cementation procedure: 

        root canal etching with phosphatic acid (35 %) for 20 seconds and citric acid (30 %) for 60 

seconds 

        or EDTA-60 seconds; 

 Root canal rinsing with distillated water; 

 Root canal drying  with air and paper points; 

 Covering root canal with adhesive bonding material, if cement is not self-adhesive; 

 Cementation procedure: 

 root canal filling with cement, use special endo tip, do not use spiral. 

 Glass fiber post covering with cement. 

         Rebuilding the core of the crown: 

 dual curing resin cement, 
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 light curing flow composite, 

 light curing composite. 

 

 

 

 

 
 

                                                   Pic. 1.56. Application in the  mouth glassfiber-reinforced composite post.  

 

 

 

 
 

 
          Pic.1.57. The surface of post is covering with the ceramic bond 60 s,  

                                                   drying  of the post. 
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                                                    Pic.1.58. Covering of root canal walls with dual-curing resign 20 s, 

                                                   drying of root  canal walls with air-flow and paper points. Remaining 

                                                   part of  crown covering with dual-curing resign 20 s, drying. 

 

 
 

                                     Pic.1.59. The post covered with dual-curing flowable composite and pushed into 

                                     the root canal to make the excess composite run out. The use of the lentulo  

                                     spiral is not necessary. 

 

 

 

 
 

                                               Pic.1.60. Polymerization is performed 40  s. 

  

 

 

 
 

 
                                           Pic.1.61. The crown of the tooth is rebuilt with composite resin.  

                                           Polymerization is performed (each layer is curabled 40 s). Use  

                                          of transparent matrixes is recommended. Tooth is ready for the preparation of crown.   
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                       1.8. Inspection  of restoration in oral cavity (according to Gurel 2003; Charles 

1997; Smukler 1991). 

 

1. Check restoration on the working model: solidity of the structural and inner surfaces of the 

restoration is evaluated. 

2. Evaluate mesial and distal contact interfaces in oral cavity using non-waxed dental floss, 

which should be easily drawn out while restoration is pressed on the tooth. Articulating paper 

(thickness of 12 microns) and chemical pencil can be used also. The surface of ceramic restorations 

can be corrected with extra fine coarse diamond bur. 

3. Check accuracy of the edge of restoration: it is necessary to check if the restoration is in the 

right position in the tooth (‘sitting of restoration“), to evaluate the accuracy of mesial and distal 

contact interfaces with the adjacent teeth, to check if there are any contact points between the inner 

surface of restoration and surface of prepared tooth. To check accuracy of the inner surface of 

restoration, paints (dissolved in water or alcohol), their aerosols, waxes and elastomers can be used. 

If the edge of the restoration is too narrow or too wide (the space between the edge of the 

restoration and the tooth is larger than 50 microns), a new restoration should be produced. 

4. Accuracy of the occlusal surface can be checked subjectively by asking the patient to 

evaluate a new restoration and objectively, using articulating paper and computerized occlusal 

analysis. Occlusal contact points and guiding pathways must be evaluated not only in the central 

occlusion, but also in protrusion and lateral occlusions. 

Correctly restored contacts of occlusal surfaces of antagonistic teeth ensure stable occlusion 

which is very important for comfort when chewing and the longevity of restorations. Despite the 

fact that indirect restorations are made and their occlusive surfaces are formed by a dental 

technician, it is the duty of medical practitioner to carry out all correct clinical steps and achieve the 

aesthetic and functional quality criteria of the restorations. 

From the position of occlusion two clinical steps are extremely important:  

1) preparation of the tooth; 

2) checking of occlusal contacts of restoration in oral cavity and, if necessary, their correction. 

 

Tooth preparation and occlusion 

 

            To have non-metallic restorations mechanically resistant to chewing forces, sufficient 

preparation of the tooth on the occlusal surface or incisal edge is necessary. Therefore, during the 

preparation it is necessary to not just follow fixed criteria of the depth and width (see the section 

"Preparation"), but also to constantly check the depth of preparation, considering the relationship of 

the prepared tooth with antagonistic teeth. For this purpose it is practical to use a silicone "index".. 

A silicone impression covering both dental arches during occlusion is made before the tooth 

preparation. When preparation of hard tissue of the tooth is insufficient, the restoration made by the 

dental technician will be too thin and complications like a restoration crack or fracture are possible.  

It is very important to be sure during preparation of the tooth for coronary restoration that 

the margin of preparation is not coincident with the contact points of antagonistic teeth in the 

central occlusion (CO). It is necessary to mark the contact points of the antagonistic teeth in the 

central occlusion with articulating paper before tooth preparation. Preparation margin must be at 

least 1-1.5 mm distance from the marked contact points. In other words, the contact points of CO 

must be on the tissue of the tooth, or on the surface of the restoration, but not on the boundary of the 

restoration with the tooth. If during the CO, contacts of the antagonistic teeth will be on the border 

between the restoration and the tooth, porcelain cracks and fractures due to occlusal pressure are 

possible, as well as adverse wearing of the adhesive bonding between ceramic and tooth. 
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It is important to remember during preparation of maxillary incisors and canines that lingual 

preparation should not finish in the pits located on palatal surfaces. According to scientific studies, 

during occlusion on these pits, the major stresses are concentrated there and can result in cracks 

cracks or dis-cementation of ceramic restorations. 
 

Checking and correction of occlusal contacts of the restoration 

 

 It is important to remember that occlusal contacts of all types of non-metallic restorations in 

the mouth are checked only after cementation when cement is hardened completely. Checking 

occlusion of non-metallic restorations before cementation can result in their cracks or fractures. 

The main goal of checking dental occlusal contacts is to achieve the maximum balanced 

occlusal contacts of dental arches during static and dynamic occlusion. The term "balanced 

occlusion" means: 

 1) during central occlusion,  there are expressed multiple dotted contacts in the  area of 

posterior teeth, they are symmetrical on both sides of the arch, while the front teeth contact much 

less; 2) in protrusion, equal, symmetrical guiding pathways on the palatal surfaces of upper incisors 

are observed and there are no contacts on lateral teeth;  3) in laterotrusion, canine guidance should 

occur when guiding pathways are located on the palatal surfaces of upper canines, while incisors 

and molars do not contact during lateral movements. 

The checking of occlusal contacts is started with the patient seated in the upright position in 

the dental chair: his head must not be reclined.  An articulating paper is used to mark the occlusal 

surface of a tooth in order to indicate the position of a contact, or simply to discover whether there 

is such a contact. It may be double or single sided, but it must be thin (not more than 40 µm) and 

dry. At least two colours will be needed so that the occlusal contacts in the static and dynamic 

occlusions can be differentiated. Red articulating paper is used to mark the CO contacts, and blue is 

used to mark the contacts of anterior and lateral occlusion. 

First of all dental contacts in central occlusion are tested. Dental occlusal surfaces are 

drained by air stream and articulating paper is placed between the dental arches. The patient is 

asked to bite onto articulating paper slowly, habitually and easy, until all the teeth come into intense 

contact. In this way, the marked dotted contacts of the teeth during CO must be symmetrical on 

both sides of the dental arch; brighter marks must be observed on the occlusal surfaces of lateral 

teeth, while the marks of CO of the front teeth must be weaker, paler comparing to lateral teeth. In 

the orthognathic bite in the position of CO, dotted contacts of the mandibular supporting (buccal) 

cusps onto fossae and marginal ridges of the maxillary teeth, spot contacts of the maxillary 

supporting (palatal) cusps onto fossae and marginal ridges of the mandibular teeth must be 

observed.  

 For young patients when the cusps of antagonistic teeth are expressed, "tripodisation" of the 

contacts of CO is possible. This means contact of supporting cusp by three points, when each slope 

of the cusp has contacts with the slopes of the antagonist tooth cusps. "Tripodisation" of the contact 

of CO and bigger number of occlusal contacts determines more favourable redistribution of 

chewing forces in both natural teeth and restorations. 

      To check occlusal contacts during protrusion, the movement of the lower jaw forward, 

articulating paper is placed between the teeth, covering the entire dental arch. The patient is asked 

to bite onto articulating paper slowly into the position of CO and then slowly, gently protrude the 

mandible until the edge-to-edge contact between upper and lower incisors is achieved. Thus, the 

cutting edges of lower incisors mark guiding pathways on the palatal surfaces of upper incisors. 

Marks must start from the CO position and end in the extreme position of the movement, be equal, 

sustained, and symmetric. During protrusion, there should not be contacts between the occlusive 
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surfaces of lateral teeth, so after the protruding movement marks of lateral teeth on chewing 

surfaces must not be visible. 

         To checking occlusal contacts during laterotrusion, the lateral movement of the lower jaw, 

articulating paper is placed between the dental arches. The patient is asked to bite onto articulating 

paper slowly into the position of CO and then slowly slide the mandible to the right side and back 

again to CO. In this way, contacting teeth draw the "map" of lateral movements, the slopes of the 

lower canine of the working side mark the guiding pathways on the palatal surfaces of the upper 

canines. The marks must start from the CO position and end in the final position of the movement, 

be equal, sustained.  On the non-working (balancing) side no contacts of occlusal surfaces of 

antagonistic teeth should be observed. Therefore, after the lateral movement any marks on the 

balancing side of supporting cusps of lateral teeth must not be visible. 

If occlusal contacts of cemented restorations will not be carefully checked and occlusal 

harmony will not be achieved, the probability of complications of occlusal origin (cracks, fractures 

and dis-cementing of restoration) is very high. 

If checking occlusal contact shows that corrections are necessary, they are made using the 

occlusal equilibration technique by adjusting the incorrect occlusive contacts. Carbide finishing 

burs are used on composite restorations and small grain diamond burs for porcelain teeth. Finer burs 

for anatomic refurbishment and smooth diamond finishing burs and rubber polishers with special 

polishing paste are used for final refinement of the equilibration and polishing. It is most convenient 

to finish with a small round or flame shaped bur by low speed. The bur is angled in such a way that 

cuspal convexities are flattened, but the basic anatomy of the cusp is altered very little. It is 

necessary to cool with water to prevent overheating of finished surfaces. It is very important after 

the correction to have well-polished surfaces of ceramic restorations because leaving the rough 

surfaces of ceramic contributes to attrition of antagonistic teeth. 

           If non-metallic restorations are large and the patient has neuroses or parafunctions are 

suspected, it is necessary to produce a protective elastic mouth guard to be worn at night, and to 

inform the patient about potential complications if they do not use it. In addition, sporting patients 

must wear sport protective elastic mouth guards during active sporting activities. Elastic protective 

mouth guards absorb, amortize increased pressure to occlusal surfaces and protect porcelain 

restorations from functional overload and fracture. 

 

Occlusal analysis using articulating paper (AP) is common in everyday practice. Unfortunately, its 

reliability is limited because of two reasons: 1) markings of AP indicate just shape and location of 

the occlusal contacts but do not give any information about their force, simultaneity and dynamical 

changes in time; 2) interpretation of AP markings depends on knowledge and clinical practice of the 

dentist, so it is subjective.  

To get more precise information about occlusal contacts improved AP such as Bausch® (Dr. Jean 

Bausch KG) specific pressure sensitive articulating paper was created (41). Bausch AP with 

progressive color transfer has the sponge like structure of soft micro fleece paper which stores the 

color. The color is released under occlusal pressure. On great masticatory pressure, more color is 

squeezed out, therefore producing dark marks; on slight pressure there is less color and, therefore, 

we see light marks. The progressive papers optimized by adding a special bonding agent mark well 

on wet tooth surface, polished metal or glazed porcelain surfaces. For the accurate visual 

interpretation of occlusal relations, a combination of different occlusion testing materials is 

recommended in every day practice. Bausch 200μ Articulating Paper with progressive color transfer 

can highlight any existing masticatory pressure interference clearly. Thinner test products which are 

available in thicknesses of up to 8μ (Arti-Fol®) should be used after adjusting and localizing the 

problem area. Despite its advantages, Bausch AP allows just qualitative analysis of occlusal 

contacts, as it is based on subjective interpretation of visual expression of occlusal markings. 
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For complete quantitative evaluation of occlusal parameters, the T-Scan Computerized Occlusal 

Analysis (Tekscan, Inc.) system was developed (42). T-Scan is a reliable and easy-to-use clinical 

diagnostic device that senses and analyzes occlusal contact forces using paper-thin, disposable 

sensors (Pic.1.62.). When the patient bites the sheet, multiple parameters of occlusal contacts are 

calculated by software and visualized on the computer screen (Pic.1.63.). T-Scan system allows 

computerized analysis of occlusion with evaluation and visualization of such parameters as 

locations of occlusal contacts, their active areas, shapes, relative forces, and total center of occlusal 

forces and alterations of bite force balance in time (Pic.1.64, 1.65, 1.66). The T-Scan comes with a 

full-featured patient database, which makes storing patient records and tracking occlusal recordings 

simple, and makes the system an integral component of the clinical workstation for occlusal 

diagnosis and treatment (Koos, 2010). 

However, occlusal correction is still impossible without articulating paper. The T-Scan system 

allows evaluation of occlusal parameters on the computer screen, but to localize problematic 

contacts in the patient mouth, articulating paper is necessary. Combination of traditional technique 

using AP with computerized system as the T-Scan gives the most precise results of occlusal 

analysis and correction (Qadee et al., 2012). 

 

 
Pic.1.62. Pressure-sensitive sheets of the T-Scan system 

 

 
Pic.1.63. Clinical procedure of occlusal analysis with T-Scan 
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Pic.1.64. 2D visualization of occlusal contacts by the T-Scan system 

 
Pic.1.65. 3D visualization of occlusal contacts by the T-Scan system 

 

Pic.1.66. Graph of T-Scan analysis of total bite force balance in time 
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1.9. Cementation 

 

 

 Ceramic, composite restorations are cemented by resin cements. They have good mechanical 

properties, are insoluble, crack-resistant, with good bonding to enamel and dentin.   However, they 

can be irritate the pulp and can be hard to work. 

Cement is used for attaching prosthesis constructions in the oral cavity.  

The cement should have the following qualities:  

         - Not irritate tooth pulp and hard tissues. 

         - Fit into the working time frame to allow mixing well and applying onto prepared tooth. 

         - Be resistant to gingival fluid and not dissolve in saliva. 

        To be fluid enough to spread into 25 m or thinner integral smooth (nonfragmented) film. If 

cement viscosity is incorrect, cementing of restoration will fail. The gap between the formed tooth 

step and restoration will remain.   

Odontologists use the following types of cement: 

         -zinc phosphate,  

         -silicophosphate, 

         -polycarboxylate,  

         -glass ionomer,  

         -zinc oxide eugenol,  

         -resin cement.   

 

When good adhesion is needed between tooth tissues and non-metallic restorations, zinc phosphate, 

silicophosphate, polycarboxylate and zinc oxide eugenol cement is not recommended. These 

cements do not deliver good adhesive properties. It is rather complicated to choose the appropriate 

cement shade to not distort construction colour. Because specification of preparation work with 

these cement types (optimum 25 m or less film thickness and smoothness) could not be guaranteed  

nor could integrity (non fragmented) during the cementing process. Resin cement is the best 

solution for non metallic restorations.   

Resin cement is robust, transparent, insoluble and has a small wear out degree. It is activated 

chemically using light or by the method of double hardening.  According to its activation, resin 

cement is grouped into: 

1. Chemically activated resin.  

It is produced in liquid or two paste form.  

The initiator of benzoyl peroxide is found in one part and activator of tertiary amine in the other. 

Parts are mixed for 20 - 30 seconds on a piece of paper. Tertiary amine reacts with benzoyl 

peroxide, free radicals are formed and polymerisation reaction occurs. Cement excess elimination is 

vital.  If it is done while cement is in rubber phase, it becomes possible to pull cement from the gap 

between prosthesis and tooth and to create an environment for secondary decay.  In case cement 

polymerizes, it becomes very difficult to eliminate excess. Excess elimination should be done right 

after putting on the prosthesis or applying isolation material (Vaseline) on the surface before 

cementing to prevent cement from sticking onto the surface. It is used for fixing pads, covers, 

endodontic pins, metallic-ceramic and non metallic-ceramic restorations.  

2. Resin activated by light.  

This is produced in the single form of paste. Free radicals of the resin are initiated with the photo 

initiator and amine activator (reagent). Visible light spectrum is used. Duration of polymerization 

depends on light permeability of the prosthesis and the thickness of the cement layer, but it should 

be no less than 40 seconds. Cement is used for adhering non-metallic tooth restorations, dental pins 

(briquettes).  

3. Double hardening resin. 
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Produced in the form of two pastes hardened by light, one of which contains benzoyl peroxide, and 

another, tertiary amine. Polymerization begins after mixing pastes. Working time is considerably 

long because chemical polymerization is slow. Activating polymerization by light, cement hardens 

quickly. Mixing these two pastes and keeping them in light, chemical hardening and hardening in 

light occur. This type of resin could be used for cementing of all permanent prosthesis.  

                Restoration cementing using resin cement 

 Ceramic and composite restorations are cemented with resin cement which possesses good 

mechanical qualities, is insoluble in saliva, resistant to breaking, connects with tooth enamel and 

dentin but irritates the dental pulp, and complicates the odontologist’s work.  

          Polishing paste, polishing stones, in--between teeth strips and discs, hand tools, and diamond 

polishing drills are applied for ceramic restorations finishing. 

 Final finishing of composite restorations should be done at the next visit. Polishing is 

performed with diamond drills, which could also be helpful for forming channels. Elastic stones, 

abrasive discs, tapes and abrasive brushes are also recommended. Brushes with bristles impregnated 

with aluminium oxide are applied for final polishing along with polishing paste, polishing brushes 

and felt heads.  

          Resin cement contains acrylic resins. In order to reduce the risk of allergic reactions direct 

contact with these materials should be restricted as much as possible. Contact with unhardened resins 

should be especially avoided. It is essential to find out if a patient is allergic to acrylics.  Protective 

gloves and non-contact equipment are recommended. In case resin contacts skin, it should be 

washed with water and soap. Acrylics can go through ordinary gloves. If cement gets on the glove, 

take the glove off and dispose it, wash hands with soap immediately and put on another glove. In 

case cement contacts eyes or has prolonged contact with soft oral tissues, rinse with large amount 

of water.  If irritation remains, please contact a doctor.  

Scientific laboratory research of cement proved that cement qualities (example resistance to bending) 

depend on precise proportions when mixing and the hardening reaction. Cement hardens completely 

if correct proportions are used and oral moisture is controlled. In order to extend the working time 

mixing should be as short as possible, cement should be spread on the mixing plate in a thin layer, and 

plate, spatula and prosthesis should be cooled. Resin cement must be kept and used in temperatures 

as indicated on the packaging. The longest shell life is if kept in refrigerator. Make sure that it does 

not get in contact with materials that can change its qualities (example eugenol can affect some types 

of cement). Improper storage conditions could change cement qualities even before the expiration date. 

Research shows that incorrect storage conditions affect resistance to bending of double hardening 

composite cement. Qualities of cement hardened by light remained the same. Thermal effect has the 

greatest influence on inappropriate cement storage conditions. Double hardening composite cement 

chemical hardening occurs due to initiator benzoyl peroxide which is unstable in high temperatures; 

whereas ketones and camphor quinones activating cement polymerization are more stable in cement 

hardened by light. Presumably, this causes changes of cement qualities. Full resin cement 

polymerization guarantees good polymerized cement physical qualities and optimum binding 

strength between ceramic-resin, cement-dentin surfaces. Double hardening composite cement 

resists most mixing errors but storage at too high temperature can reduce chemical hardening of this 

cement.  

All ceramic restoration fixing results depend on the chosen cement and precise cementing 

technique. Successful treatment result depends on good adhesion between ceramic restoration and 

tooth tissues, precise edge adaptation and resistance to breaking of recreated tooth and restoration.  

 

                  

 

Clinical step. Cementation of restoration (according to 3M ESPE) (Pic 1.67-71.). 

 



41 

 

 

               
                  

             

 

 

 

 

 

                                   
                                                                                            

 

  

  

 

  Polishing pastes, stones, strips, disks, hand-held instruments and diamond burs are used in 

the end after cementation of ceramic restorations. 

 The final finishing of composite restorations should be done during the next appointment. 

Diamond burs are used for polishing. They can form the grooves of the tooth. Elastic stones, 

abrasive disks, brushes and strips can be used, too. The final polishing of the surfaces is made by 

using polishing paste, polishing brushes (the bristles are soaked with aluminium oxide), and felt 

tips. 

 

 

 

1.10. Complications   

 

 

Using the aesthetic onlays, there are some difficulties: 

1. Sensitivity of the tooth increases. This is one of the most common complications (10-

20%). Sharp, local pain may occur from the chewing pressure, thermal stimulus. The 

pain is temporary and disappears after 3-4 months. The main reasons are: 

 premature chewing interface ; 

  trauma from tooth preparation; 

 small cracks; 

 unwanted biological properties of liner and cement. 

 

2.  Fracture of restoration  (2−15%). These mostly occur in the primary fitting, rarely 

during the cementation. Reasons: 

 Incorrectly formed cavities; 

Pic.1.67. After preparation of 

the cavity, porcelain onlay is 

made on the model in the 

laboratory by the impression 

Pic.1.68. Adhesive should be 

used to cover the  cavity. Resin 

cement is pressed and mixed 

10 second. 

 

Pic.1.69. Resin cement is applied  

into the cavity.Adjustment of the 

onlay. 

Pic.1.70. Past 3–5 min. after 

the mixing, the excess of 

cement should be removed 

with   explorer. 

 

Pic.1.71. The margins are cured 

about 40 sec; the residual part of 

cement  becomes hard 

chemicaly. 
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 Especially closed short-range contact with adjacent teeth; 

 Attempting to save  a weak cusp;  

 Too many significant fissures in the restoration; 

 Not exact restoration; 

 Use of wrong cement. 

3. Tooth fracture: Rare complication, resulting mostly after leaving weak cusps in the 

premolars. 

4.  Poorly adapted edges, depending on: 

 

 material properties 

 methods of production; 

 experience of a doctor and technician; 

 material of cementation; 

 hanging edges. 

5. Dental plague, gingivitis, secondary caries.Those rare complications result from: 

 poor oral hygiene; 

 poor fitting edges; 

  increased roughness  of occlusal surface, not correct  final polishing; 

 hasty and careless removal of excess cement or leaving it. 

6. Wear of materials and antagonistic tooth. This complication is more typical for 

ceramic onlays.  

7. Discoloration of restoration. Reasons may be: 

 restoring of incorrect bite; 

 inappropriate choice of the color of cement; 

 poorly adapted edges. 

8. Incorrectly restored anatomical form of the tooth. 

Mostly there are complications of treated teeth.  

 

 

 

 

 

 

2. LAMINATES 
 

 

2.1. Advantages and disadvantages   

 

 

 Advantages: 

1. Good -looking (restore shade, hue, translucency). 

2. Good fixation. 

3. Smooth surface of laminate accumulates less dental plague, does not absorb liquids. 

4. Preparation of the tooth is less than for a crown. 

 

 

Disadvantages:  

1. Require more time with two required appontments. 

2. Laminates are produced in laboratory. 
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3. The change of colours is impossible after cementation. 

4. Much more expensive than direct filling. 

 

 

2.2. Indications  

 

Laminates are made if: 

1.  Discolored front teeth: teeth after endodontic treatment, fluorosis, tetracycline teeth, 

wrong teeth whitening. 

2. Malshaped front teeth or  malocclusion. 

3. Defects of enamel: hypoplasia of enamel, hypomineralization, pathological 

deterioration of frontal teeth, trauma. 

4. Wide interproximal spaces, diastema.  

5. Spots, which cannot be removed by different methods of teeth whitening . 

6. Wedge-shaped defects. 

 

2.3. Contraindications  

 

 

1. Parafunctions, bruxism. 

2. Pathologies of the bite. 

3. Less than 60 %  of enamel layer in vestibular surface. 

4. Untreated periodontal diseases. 

 

2.4. Temporary laminates  

 

 

  It is necessary to make temporary laminates. The methods of production are the same as 

for all ceramic restorations. 

 

 

 

 

Direct method of production of temporary laminates (Pic. 2.1-10) 

 

 
 

                                      Pic.2.1. Pre-operative photograph of anterior teeth. 
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                                      Pic.2.2. Diagnostic esthetic wax-up  of the same teeth 

                                      showing the drastic improvement possible with ceramic veneers. 

 

 

 

 
 

                           Pic.2.3. Transparent addition-curing  silicone is used over the 

                           diagnostic wax-up to create a matrix guide for temporization  

                           of the  preparations.  
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                           Pic.2.4. VOCO ,,Registrado clear,,  transparent addition-curing  silicone. 

 

 

 

 
                                           
                                    Pic.2.5. Minimally invasive ceramic veneer preparations are 

                                    completed on the anterior teeth. 

 

 

 

 

 
                                
                             Pic.2.6. Every prepared tooth is spot  etched with 38%  phosphoric 

                            acid in the centre of the tooth in order to temporarily bond provisionals 

                            to the preparations using the ,,spot bonding,, technique.  
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                                                      Pic.2.7. View of temporal laminates. 

 
VOCO „Structur 2 SC“ is injected into the matrix guide and carried to the mouth and seated firmly. 

Provisionals are made which are carrefully removed from the mouth so it can be trimmed, finished and 

polished without compromising the prepared margins of the veneers. The provisionals are bonded with 

light curing  VOCO „ Solobond M“ bonding agent using „spot bonding“ technique. 
 

 

2.5. Preparation of laminates  

      ( according Shillingburg  et al., 1997) 

. 

1. Preparation of the buccal surface. 

 

Three wheels diamond bur LVS−1, diameter of the bur is- 1,6 mm. It is used for preparation of 

orientation grooves on  buccal  surface. The depth of orientation grooves is 0,3 mm in upper jaw.  

The gingival part of buccal surface is finished at the gingival level or above,  so  that: 

   

a) less damaged ( cervical ) dentin; 

b) better to finish and  polish cutting edge; 

c) easy to remove dental plaque; 

d) easy to evaluate marginal edge of restoration ; 

e) easy to control moisture in working field. 

 

 Three wheels diamond bur LVS−2, diameter of the bur is- 2,0 mm. It is used for 

preparation of orientation grooves of  buccal  surface towards  to cutting edge. The depth of 

orientation grooves is 0,5 mm in upper jaw, 0,3 mm- in the lower jaw.Remining hard tissues of the 

tooth between grooves should be removed with tapered round end diamond bur. The depth of finish 

line in the gingival part of buccal surface  shloud be 0,3mm . 

   

  

2. Preparation of mesial and distal (proximal) surfaces. 

 

Use tapered with round end diamond bur. Preparation should  extend towards mesial   

(proximal) surface. The finish line is made in the interproximal surfaces with tapered round end bur, 

direction of a bur is parallel to long axis of the tooth . 
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3.Preparation of  cutting edge  can be made in two ways : 

 

I. Prepared buccal surface can be finished near the cutting edge. Reduction of the cutting edge 

is unnecessary.  

II. Use three wheels diamond bur for orientative groove formation (depth-0.5mm). 

a)  reduction of remaining hard tooth tissues is made with round end diamond bur.; 

b)  preparation of buccal surface near the cutting edge is made with same bur . 

 
 

Advantages of the cutting edge covering : 

 Chance of fracture of restoration is reduced, during chewing; 

 Easy to change the shape of a tooth; 

 Easy to check in the mouth; 

 A junction between tissues of a tooth and laminate should be further than there are 

contact points of opposing teeth. 

 

 

 

4.  Preparation of  lingual  surface. 

 Use tapered  with round end diamond bur. Direction of the bur should be parallel to 

lingual surface, round end of a bur forms 0.5mm width finish line. 

 Prepared surface of a tooth should comprise one quarter of lingual surface . 

 

                                                

 

5. Formation of the cuts in  mesial and distal angles of the tooth . 

 

Fixation of laminate on the finish line of lingual surface  depends on the thickness of the 

tooth and the bite.  

It is always better if the finish line is in lingual surface. If the tooth is very thin, the finish 

line ends on the cutting edge. 

 
 

 

6.Finishing of prepared surfaces. 

 

 

Do not leave sharp edges and angles. Usually sharp angles are left in the junction of cutting 

edge and lingual surface. All sharp parts should be removed in the junction area of mesial, distal 

(proximal ), lingual, buccal surfaces with tapered round-end diamond bur. Prepared surfaces should 

be polished with tapered round end diamond bur. 

                                                  
                                         

 

 The clinical steps are analogous with other clinical steps of  nonmetal  restorations . 

 

1.  Two step silicone impression is made for all dental arches. 

2. Dental retraction is reqiured, because the finish line is usually below the gingiva. 

3. Selection of  laminate shade . 
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4.  Adjustment of laminate is similar to others ceramic restorations. 

5.  The colour of resin cement is selected  using tester cement from the kit. 

Cementation of laminate. 

6.  Excess cement  is removed with flame shaped diamond bur after the final  

polimerization. 

7. The check of  contact points of laminates should be made only after the final 

cementation ( the laminate is firmly connected with the tooth). 

8. Cement shoud be polished using polishing materials special  for porcelain. 

9. Mesial and distal (proximal) surfaces  are polished with strips for undercuts. 

 

The laboratory steps are the same as for others ceramic restorations. 

 

 

 

2.6. Complications and production mistakes  

 

 

Mistakes: 

1. The teeth become sensitive after the preparation if there is a small layer of enamel 

and a large prepared  space of dentin .  Dentin should be covered with desensitizer 

after the etching.  There is  post-operative sensitivity without isolation of  dental 

tubules. Hermetization helps to avoid  bacterial invasion to the denin tubules. 

2. Incorrect preparation of the teeth:   insufficient preparation of buccal surface, 

laminate looks unshapely.  

3. Laminate can fracture if it is too thin. 

4. Dis-cementation of ceramic laminate due to too deep preparation of the tooth.   

Prepared tooth composed of 50 %  of dentin determines insufficient stability of 

laminate. Prepare accessory retentive grooves in dentin  with round-shaped bur. It 

permits a better connection between dentin and laminate. 

5. Fracture of the cutting edge can happen if: there is formed the edge of restoration on 

the cutting edge – in the junction of buccal and palatal surfaces. It is better for the 

cutting edge to form near the palatal surface. The angle of junction with the palatal 

surface should be 90

. 

6. The inner cracks: 

a)  there are sharp edges after preparation; 

b)  there is inner tension. 

7. Fracture of laminate: 

a)  habitual outside effect (egs.,  pipe smoking,  playing by wind-instruments) 

b) too much prepared tooth and layer of cement compose less than one third of 

the thickness of laminate can cause the fracture or dis-cementation of laminate; 

c) prolonged height of the crown after procedure; 

d) incorrect designated occlusal contact points and guiding paths. 

8. Discoloration near the gingival edge: 

a) the darkness can be avoided with  use of a non-impregnated retractive cord 

during preparation; 

b)  a cord should be used during cementation, to avoid  moisture from gingival 

sulcus. 

9.  Metal ions will  bind with  cement  and cause discoloration  of cement, if used 

impregnated cord is used during cementation. 
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10. Brown, yellow, orange, grey stains show the lack of cement near the gingival ridge,  

discoloration from the food, or contamination of finish line during cementation.  

11.  All working fields should be clean during cementation process and the edge of the 

restoration should be polished well. 

12. If selection of the shade is made with the teeth too dry, ,the shade will not match the 

adjacent teeth. 

13. Incorrect selection of cement:  should use dual curing multiple shaded resin cement 

for ceramic laminate cementation. 

14. Dis-cementation of laminate: 

a) incorrect choice of cement or  usage of dual curing bonding system; 

b)  noneffective final  polymerization of cement; 

c)  incorrect etching; 

d)  the surface of tooth was contaminated by: 

 saliva; 

 blood. 

15. The tooth can split during removing of temporary laminate if it was cemented too    

tightly. The finish line of preparation  would be damaged. 

16. The rubberdam should be used before cementation. 

17. Incorrect  polymerization  of cement can cause dis-cementation of laminate: 

a) too thick laminates; 

b)  underexposed polymerization before cementation. 

18.  Inaccurate  impression can cause  the  incorrect finish line of restoration. 

19.  Periodontal diseases can be caused: 

a) if there is a large  amount of cement in the sulcus; 

b) if there is a thick  edge of the restoration  in the sulcus. 

20. Deterioration of enamel and dentin of antagonistic teeth: 

a)  incorrect  preparation of the surfaces, if there is contact with restoration; 

b)  if the glaze is removed from restoration; 

c)  incorrect designated contact points and guiding paths. 

 

 

                                           
      

 

 

 

 

 

 

                     3. ARTICULATORS  

 

Pic.2. Final preparation for laminate. 
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Good quality of life depends on the optimal neuro-psychological stomatognatic system 

equilibrium, optimal TMJ function, all of which are an integral part of the teeth, the occlusal 

relationship, and the periodontal condition. Only correct functional diagnosis and assessment of the 

current condition of a patient's mouth and teeth can help you perform high quality treatment and 

provide hope for restoration longevity. 

Articulator -  mechanical instrument that represents the temporomandibular joints and jaws, to 

which maxillary and mandibular casts may be attached to simulate some or all mandibular move- 

ments (45).  

 

Potential use of articulator: 

1. Diagnose dental chewing surfaces and TMJ imbalances. 

2. Dental casts analysis and treatment planning. 

3. Manufacturing removable and non-removable dentures in dental laboratory. 

4. Orthodontic treatment planning and monitoring. 

5. Especially important to use articulator in patients with TMJ dysfunction caused by 

stomatognatic reasons: unilateral and bilateral terminal defects of dental arch, 

decreased vertical dimension, dentition abnormalities. 

 

Principles of articulator’s function: 

1. Conduct individual registers through which geometric and functional relationships 

between the upper and lower jaws and joint are fixed. 

2. Individual registers support mounted dental casts and movements can be programmed. 

3. If articulator is correctly programmed it can perform patient-specific movements from 

a centric jaw relation position. 

 

Classification of articulators (Rihani, 1980)  

    Class I 

Simple non-adjustable articulators  

These devices have a simple axis of movement and a screw, which regulate the height of 

the bite. They can mimic the movements of the lower jaw only in the vertical direction. 

The first such device was designed in 1805 by J.B.Gariot, and this was the first 

articulator – occlusor (Batra, 2013).  

Can accept one or two of the following records: 

1. Face bow; 

2. Centric jaw relation record. 

 

   Class II 

Average values, non-adjustable articulators 

These devices allow movements in vertical and horizontal planes. Sagittal condylar path 

angle and mandibular incisors path angle are fixed (average values of human 

stomatognatic system’s parameters), the movements are not individualized for a 

particular patient. For example: GIRRBACH articulator has fixed Bennett 20° and 

sagittal condylar path 35° angles. 

 

    Class III 

Semi-adjustable articulators 

These devices are adjustable in one or more of the following areas: condylar path angle, 

Bennett angle, ISS (immediate side-shift), side shift angle, shape of the glenoid fossae, 
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working condyle protrusion, retrusion or distraction. All these parameters are adjusted 

individually. By the use of a face-bow the position of the maxillae are duplicated with 

respect to the hinge axis of the mandibular condyles. These instruments allow for 

orientation of the casts relative to the joints and may be arcon or nonarcon instruments. 

Arcon – contraction of the words ‘‘ARTICULATOR’ and ‘‘CONDYLE,’’ used to 

describe an articulator containing the condylar path elements within its upper member 

and the condylar elements within the lower member (45). 

Arcon articulator - an articulator that applies the arcon design; this instrument maintains 

anatomic guidelines by the use of condylar analogs in the mandibular element and 

fossae assemblies within the maxillary element.(45).  

Nonarcon articulator: 1) any articulator which broadly replicates the three dimensional 

motions of the left and right condylar compartments; 2) any articulator design in which 

the condylar element (analog) is not part of the lower member of the articulator and may 

be used to simulate the three dimensional motions of the left and right condylar 

compartments (45). Can accept all the following three records: 

1. Face bow 

2. Centric jaw relation record 

3. Protrusive record 

 

 For example: GIRRBACH Artex Non-Arcon articulators sagittal condylar path angle 

can be adjusted from 15 ° to 60 °, Bennett angle from 0 ° to 20 °. GIRRBACH Artex 

Arcon articulators sagittal condylar path angle can be adjusted from 20 ° to 60 °, Bennett 

angle from -5 ° to 30 °. 

 

    Class IV 

Fully adjustable articulators (Pic.3.1). 

Fully adjustable or universal articulators are individualized according to each patient's 

individual geometrical stomatognatic system parameters. This instrument will accept 

three dimensional dynamic registrations. These instruments allow for orientation of the 

casts to the temporomandibular joints and simulation of mandibular movements.  

Can accept all the following five records: 

1. Face bow; 

2. Centric jaw relation record; 

3. Protrusive record;  

   4. Lateral records; 

   5. Intercondylar distance record. 

 

 
Pic.3.1. Fully adjustable articulator Kavo Protar 7 

 

                     Face bow (Pic.3.2.) 
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This device detects the position of the upper jaw according to the skull base and transmits these 

parameters into the articulator (Herbet, 1997). 

Face bow consists of three parts: (1) articular part, (2) bite fork, (3) anterior part. 

  

Pic.3.2. Face bow by Kavo 

 

 Face bow can be adjusted according to: 

1. Frankfurt horizontal plane (FP); 

2. Camper’s plane (CP) 

Articulator customization steps: 

1. Detailed analysis of the gypseous dental casts 

2. Setting and fixation of the face bow 

3. Establishment of centric jaw relation  

4. Registration of frontal, left and right lateral occlusions 

5. Mounting the upper jaw dental cast into articulator 

6. Mounting the lower jaw dental cast into articulator 

7. Sagittal condylar path and Bennett angle adjustment 
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