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Rehabilitation of a patient with amelogenesis 

imperfecta using porcelain veneers and CAD/CAM 

polymer restorations: A clinical report

Reza Saeidi Pour, Dr med dent1/Daniel Edelhoff, Prof Dr med dent2/Otto Prandtner, MDT3/ 

Anja Liebermann, Dr med dent4

The complete dental rehabilitation of patients with a vertical  
dimension loss (VDL) caused by structural enamel deficits asso-
ciated with amelogenesis imperfecta (AI) represents a difficult 
challenge for restorative teams. Accurate analysis and treat-
ment planning that includes esthetic and functional evalua-
tions and adequate material selection are important 
prerequisites for successful results. Long-term provisional res-
torations play an important role in exploring and elucidating 
the patients’ esthetic demands and functional needs. 

Restorative treatment options can vary from requiring only oral 
hygiene instructions to extensive dental restorations that 
include composite fillings, ceramic veneers, metal-ceramic, or 
all-ceramic crowns. This case report describes a full-mouth 
rehabilitation of a patient with amelogenesis imperfecta 
including the case planning, bite replacement, preparation, 
and restoration setting steps with an experimental CAD/CAM 
polymer and porcelain veneers. (Quintessence Int 2015;46:843–
852; doi: 10.3290/j.qi.a34721)
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quantity and/or quality of the enamel.4 AI can be 

expressed as an autosomal dominant or autosomal 

recessive genetic trait. In some isolated cases, AI may 

also be found in a gender-linked inheritance pattern. In 

general, there are four main types of AI that are classi-

fied based on the clinical and radiographic characteris-

tics:

1. hypoplastic in which the enamel is quite well-min-

eralized and reduced in quantity

2. hypomaturation in which the last stages during the 

mineralization process are abnormal

3. hypocalcified in which the enamel is normally 

formed but poorly mineralized

4. hypomaturation-hypoplastic, which is a mixture of 

the conditions described in (1) and (2).3,5-7

Amelogenesis imperfecta (AI) is a group of inherited 

disorders that primarily affect the human enamel.1,2 The 

level of impact may range from only a few teeth to all 

of the teeth in the primary or permanent dentition,3 

and this condition typically causes abnormalities in the 
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Considering the clinical phenotypes and mode of 

inheritance, 15 subtypes of AI can be differentiated. The 

general implications of AI vary widely depending on 

the subtype and severity.2,3 The most significant patient 

problems associated with AI are esthetic concerns, den-

tal sensitivity to mechanical and chemical irritations, 

and the loss of the vertical dimension.1,3 AI can addi-

tionally be associated with a wide range of other fea-

tures, such as progressive root and crown resorptions, 

pulpal calcifications, taurodontism, malformations of 

roots, and congenitally missing teeth.1,8

The prosthodontic treatment requirements of these 

patients can vary from only preventive measures, such 

as oral hygiene instructions, to extensive dental restor-

ations, including composite fillings, ceramic veneers, 

and metal-ceramic or all-ceramic crowns. Myriad treat-

ment options for the complete restoration of AI 

patients have previously been described in the litera-

ture.3,9,10 Restorations of such patients can prove to be 

a difficult but important task because such treatments 

need to address esthetic and functional problems. The 

patient’s personal profile must also be considered 

along with the patient’s socioeconomic status, the 

patient’s age, and the type or subtype and severity of 

AI.3 In more extensive cases, long-term interim treat-

ment phases are essential to test the restorative vari-

ables that can significantly influence the final restora-

tive outcome.

Fortunately, the current demand for improved 

esthetic restorations has advanced the development of 

tooth-colored, all-ceramic systems and hybrid materials 

that can serve to help patients afflicted with AI.11

Computer-aided design/computer-assisted manu-

facture (CAD/CAM) polymers, which are fabricated 

under high pressures and high temperatures, exhibit 

better mechanical properties than the traditional 

polymerized provisional restorations. CAD/CAM poly-

mers can be utilized as alternatives to glass-ceramics 

for restorations ranging from those designed for single 

teeth to complex rehabilitations. The less abrasive 

nature and inherent color stability of these polymers 

relative to those of glass-ceramics provide a good treat-

ment option for AI patients.12-18 Additionally, because 

CAD/CAM polymers provide increased edge stability, 

these restorations can be fabricated with thinner thick-

nesses than glass-ceramic restorations and can be con-

sidered for final non-prep restorations.9,19

This clinical report documents a full-mouth rehabil-

itation of a patient with hypomaturation AI that utilized 

CAD/CAM polymer restorations and porcelain veneers.

CASE PRESENTATION

A 26-year-old woman presented to the Department of 

Prosthodontics of the Ludwig-Maximilians University 

with severe esthetic and functional problems and gen-

eralized tooth sensitivity. This patient reported no his-

tory of tetracycline ingestion by either herself as a child 

or her mother during pregnancy, and the patient’s sis-

ter also exhibited similar signs of a mild form of AI. Fol-

lowing an evaluation with a specialist, it was confirmed 

that the patient suffered from AI.

The patient’s first visit included a clinical oral exam-

ination, a complete radiographic evaluation (Fig 1), and 

Fig 1 Preoperative panoramic radiograph. Fig 2 Preoperative view. The esthetic appearance was impaired 
by brown and yellow spots and generalized abrasive and erosive 
defects due to AI (hypomaturation).
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a nine-point analysis of the temporomandibular joints 

(a Krogh-Poulsen test). No temporomandibular disor-

ders were noted, and all of the teeth were highly sensi-

tive to cold and hot temperatures.

The first phase of care was palliative treatment and, 

most importantly, efforts were taken to relieve the pain 

caused by the hypersensitivities to chemical and 

mechanical stimuli. All defective composite fillings 

were removed and replaced with a nano-hybrid com-

posite (Tetric EvoCeram, Ivoclar Vivadent). A definitive 

treatment plan was developed based on the following 

diagnostic data: an arbitrary facebow record, a centric 

relation (CR), study models, dynamic video recording, 

and intraoral (Figs 2 to 4) and extraoral photographic 

documentation.

The diagnostic maxillary and mandibular models 

were mounted in the CR utilizing a semi-adjustable 

articulator (Artex CR articulator, Amann Girrbach).

An initial esthetic wax-up (EWU) was created for 

only the anterior region to serve as a guide for the ide-

alized anterior tooth morphology, canine guidance, 

and protrusive envelope of function. The mounted and 

planned vertical dimension (PVD) for the posterior den-

tition was determined in relation to the EWU on the 

articulator.

The patient’s PVD was validated with indirect diag-

nostic intraoral polymethyl methacrylate (PMMA) 

mock-ups that were fabricated specifically for the pos-

terior region. These posterior mock-ups were utilized to 

further refine the PVD in a dynamic state in which any 

occlusal contact detected during speech was identified 

and slightly removed.

The validated PVD was 2.1 mm as measured with 

the canine distance of the first and fourth quadrants 

from the upper and lower zenith of the cervix (Fig 5).

Figs 3a and 3b Preoperative occlusal view. All of the teeth were affected by AI (hypomaturation).

Fig 4a Preoperative view. Anterior and posterior group guidance 
in dynamic occlusion was obvious in both quadrants.

Fig 4b Preoperative view. Anterior and posterior group guid-
ance in dynamic occlusion was obvious in both quadrants.

a b

a b
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An occlusal splint (ie, a repositioning template) rep-

licating the PVD was created and worn by the patient 

for 3 months to further confirm the appropriateness of 

this position (Fig 6).

During this time, the appliance was well tolerated 

by the patient with no complaints. The repositioning 

template served as a bite registration of the correct 

PVD, and the information was transferred to a diagnos-

tic wax-up (DWU) (Figs 7 to 9).

The DWU was further verified via the use of full-arch 

indirect acrylic (PMMA) mock-ups to examine the 

esthetic and functional treatment objectives (Fig 10). 

Additional minor wax-up modifications were imple-

mented at this time.

The DWU was then scanned with an inEos Blue 

scanner (Sirona), wherein the diagnostic wax-up served 

as a reference for the subsequent experimental CAD/

CAM polymer restorations. The experimental CAD/CAM 

polymer block was a prepolymerized (high tempera-

ture-cured) composite based on Tetric EvoCeram (Ivo-

clarVivadent), which is a highly filled dimethacrylate 

composite for direct filling therapy. All of the posterior 

teeth from the first premolar to the second molar in 

each quadrant were restored with the polymer restor-

ations. Anterior guidance was maintained through 

additional palatal polymer veneers for teeth 6, 7, and 

11.

Minimally invasive vestibular preparations (0.5 mm) 

for the experimental polymer restorations were made 

on teeth 4, 5, 12, and 13 to correct the severe discolor-

ation of these teeth caused by AI. If this esthetic limita-

tion had not been present, all of the polymer restor-

ations could have been manufactured without the 

need for any preparation of the teeth.

Figs 5a and 5b The reconstructed vertical dimension was defined to be 2.1 mm for the canine distance from the upper and lower 
zeniths of the cementoenamel junctions (CEJs).

Fig 6 Repositioning splint fabricated according to the occlusal 
height of the wax-up with anterior and canine guidance in latero-
trusion for a functional evaluation.

Fig 7 The repositioning splint served as a bite registration.

a b
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Full-arch impressions with a polyether material 

(Impregum Penta, 3M Espe) and a new facebow trans-

fer were taken. The resulting stone models were again 

scanned with the inEos Blue scanner (Sirona), and the 

data were three-point matched with the scanned 

wax-up data using inLAB SW 4.2 software (Sirona, Salz-

burg) (Fig 11).

Figs 8a and 8b Transfer of the functionally evaluated vertical dimension by a separated splint on the left side (a) and a bite registra-
tion with a composite material on the right side (b).

Figs 9a and 9b Diagnostic wax-ups (DWUs) of the maxilla and mandible.

Fig 10 Indirect PMMA mock-ups according to the DWUs. Fig 11 Construction of CAD/CAM polymer restorations using 
the inLAB SW 4.2 software (Sirona).

a b

a b
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The veneer-shaped CAD/CAM polymer restorations 

were milled with a MC XL (Sirona) milling device and 

subsequently polished manually by a dental technician 

(Fig 12).

An esthetic try-in of the restorations was performed 

with glycerin gel (Liquid Strip, Ivoclar Vivadent). The 

restorations were then prepared for delivery with ultra-

sonic cleaning with distilled water for 1 minute, and the 

inner surfaces of the polymer restorations and all com-

posite fillings that were inserted in the natural teeth 

during the pretreatment phase were airborne-particle 

abraded (under isolation with rubber dam) with sili-

coated with 30-μm alumina particles (CoJet, 3M Espe) 

at a pressure of 1 bar. A silane agent (Monobond Plus, 

Ivoclar Vivadent) was then applied following the man-

ufacturer’s recommendations.

The teeth were conditioned with a multistep dentin 

adhesive (Syntac Classic, Ivoclar Vivadent) using the 

total-etch technique. The polymer restorations were 

positioned for luting with a light-curing composite 

(Variolink II, Base, white, Ivoclar Vivadent), and the 

excess composite resin was removed with an initial 

light polymerization exposure of 3 seconds (PolyLUX II, 

Kavo). The margins were then covered with an air bar-

rier (Liquid Strip, Ivoclar Vivadent). In general, the 

light-curing procedure was performed for 60 seconds 

on three sides of the restorations. Following delivery, 

the final occlusal adjustments were made in both the 

static and dynamic positions using diamond finishing 

burs (143-144, 121-124, Komet) and additional polish-

ing burs (4312A.204, Komet) (Fig 13). 

Fig 12 CAD/CAM polymer restorations after milling and polish-
ing.

Figs 13a and 13b CAD/CAM polymer restorations after 1 week in the oral cavity. All of the restorations were placed with the adhesive 
technique.

a b
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All six maxillary anterior teeth had been prepared 

for minimally invasive ceramic veneers (Willi Geller Cre-

ation) to meet the patient’s esthetic demands and to 

correct the discolorations and high opacities of the 

tooth structures due to AI (Fig 14, and see Fig 19) after 

definitive insertions of all of the polymer restorations 

for stabilizing the vertical dimension. The restorative 

team decided to leave all contact points during the 

veneer preparation to ensure maximum tooth stability 

and avoid compromising the papilla isthmus (Medium 

Wrap Design).20

The six additional maxillary ceramic veneers were 

etched with hydrofluoric acid (IPS Ceramic Etching 

Gel, < 5%, Ivoclar Vivadent) for 90 seconds and cleaned 

in an ultrasonic bath with a 96% ethanol solution for 5 

minutes. All restorations were preheated (Calset, 

AdDent), and a silane-containing coupling agent 

(Monobond Plus, Ivoclar Vivadent) was applied. The 

bonding procedure of the veneers was quite similar to 

that of the CAD/CAM polymer restorations with the 

exception of the type of luting material used (Variolink 

Veneer, Ivoclar Vivadent) (Figs 14 to 20). A sandwich 

technique (palatal composite veneers and facial 

ceramic veneers) was applied to the maxillary right 

lateral incisor and canine, and maxillary left canine.21-23 

Additionally, direct composite build-ups (Tetric EvoCe-

Fig 14 Preparation for the veneers with all of the proximal con-
tact points left in place (medium wrap design).

Fig 15 Minimally invasive ceramic veneers for the restoration 
of the facial surfaces of the maxillary anterior teeth.

Fig 16 Try-in of the ceramic veneers with glycerin gel. All of the 
AI deficits were visibly masked with the restorations (the restor-
ations clearly concealed all visible AI deficits).

Fig 17 All veneer restorations after 1 week in the oral cavity. All 
of the restorations were placed with the adhesive technique.

Fig 18 Postoperative smile appearance. Fig 19 Preoperative smile appearance.
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ram, Ivoclar Vivadent) were fabricated on the mandib-

ular anterior teeth (central and lateral incisors) for an-

terior guidance.

The patient was provided preventive at-home 

fluoride products and oral hygiene instructions and 

regular dental examinations (at 6-month intervals). 

Finally, to protect the restorations and to ensure the 

long-term stability of the final results, a thin PMMA po-

lymer guard was fabricated for nighttime use. 

DISCUSSION

The significant loss of the vertical dimension exhibited 

by patients suffering from AI may at times require com-

plete dental rehabilitation. Dental care practitioners 

should be mindful of the extended risk of caries, 

delayed eruption, anterior open bite, impaction of the 

teeth, associated gingival inflammation, and the com-

bination of these conditions in these patients in both 

the primary and permanent dentitions.3

Furthermore, prior studies have shown that AI 

patients may exhibit increases of up to six-fold in the 

tendencies for the additional anomalies of impacted 

permanent teeth and follicular cysts.10,13,24 In this case 

study, the patient exhibited no further anomalies with 

the exceptions of brown and yellow spots on the tooth 

structures, although she was predisposed to AI by her 

genetic background.

In patients with hypoplastic AI variation, there is 

typically sufficient enamel available for bonding restor-

ations, such as composite resin veneers or crowns for 

the masking of poor esthetics. The most severe prob-

lems occur in the variants with the lowest amounts of 

enamel, such as the hypocalcified and the thin and 

smooth hypoplastic variations.1 The hypomaturation 

form exhibited by the patient presented with a milder 

form. The teeth were discolored and exhibited brown 

and orange spots, but the existing tooth structure per-

mitted favorable adhesive strength for conventional 

bonding techniques. Six months postoperatively, all of 

the restorations remained intact and were servicing the 

patient well. One notable study of the hypoplastic form 

of AI stated that the microtensile bond strength to AI 

enamel is lower than that to normal enamel when 

tested with self-etching and etch-and-rinse adhesive 

systems.25

The potential for reduced bond strength must be 

considered in treatment plan objectives for these 

patients to ensure the selection of the most appropri-

ate restoration.

There are a great number of restorative alternatives 

available for the complete rehabilitation of AI-affected 

enamel. These include materials that range from res-

in-based and metal-based to all-ceramic restorations. 

The selection of a new experimental high-performance 

CAD/CAM polymer as the material for the present 

patient was based on the long-term provision for the 

posterior teeth. This experimental CAD/CAM nanohy-

brid composite is composed of different additives with 

a high percentage of filler particles (approximately 

80%). An in-vitro study investigating the tensile bond 

strength (TBS) values of PMMA-based CAD/CAM 

crowns and CAD/CAM nanohybrid composite crowns 

utilizing the same material used in this case produced 

more favorable TBS results for the CAD/CAM nanohy-

brid composite.26

To meet the patient’s esthetic demands, the maxil-

lary anterior teeth were restored with three palatal 

poly mer veneers and vestibular porcelain veneers 

Fig 20 Postoperative profile photograph.
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according to the technique of Vailati and Belser.27-29 The 

marginal fits and the color matches of all of the restor-

ations were quite satisfactory and improved the 

patient’s self-confidence. One of the most significant 

benefits of this type of therapy is the prevention of 

psychologic disturbances that can often be associated 

with the appearance of AI-affected teeth.30

The predominance of the compromised vertical 

dimension in this AI patient presented as a result of 

deficits in the enamel structure and the erosive effects 

of exposed dentin. This effect should now be reduced 

due to the occlusal veneer coverage of the restored 

teeth. The risk associated with this complete posterior 

rehabilitation using the experimental CAD/CAM po-

lymer may be that mild, renewed abrasion of the restor-

ations and further vertical dimension loss may occur 

due to the lower wear resistance of this polymer com-

pared with that of ceramics. 

The reliable resin bonding between natural enamel 

and silicate ceramics ushered in a shift toward consid-

erably more conservative preparation design methods 

relative to the preparation methods that were utilized 

a few decades ago.31,32 Minimally invasive restorations 

are beneficial because they reduce the risk of endodon-

tic complications in the abutment teeth, preserve tooth 

structure, and offer the potential for highly pleasing 

esthetic results. This treatment approach offers inter-

esting possibilities but also involves a high degree of 

technique sensitivity regarding the preparation (mainly 

in the enamel), adhesive bonding, and final fine-tuning 

of the static and dynamic occlusions.33-36 Adherence to 

the defined guidelines during the various clinical and 

technical treatment phases is a key factor for achieving 

long-term clinical success.37 While numerous long-term 

clinical studies33,38-41 of minimally invasive restorative 

treatment methods with ceramic materials are avail-

able, valid clinical data are still lacking on the long-term 

behaviors of minimally invasive final restorations made 

of CAD/CAM polymers.42,43

With the use of restorations made of high-perfor-

mance polymers, which offer numerous excellent 

mechanical properties particularly in conjunction with 

the CAD/CAM fabrication process, veneer crowns may 

be used in the restoration of the entire posterior region. 

If polymers are employed for the final restoration, a 

continuous recall program that includes marginal 

integrity checks and optimal oral hygiene is the main 

prerequisite and, with such follow-up, this technique 

can provide an effective restorative option for AI 

patients.9

CONCLUSION

Despite the patient’s AI background, well-founded 

prosthetic planning procedures and clearly defined 

cooperation between the dentist and laboratory led to 

an esthetically and functionally successful treatment. A 

noninvasive, solely additive technique would have 

been possible if the patient had not exhibited such a 

complex tooth structure with complicated coloration.

ACKNOWLEDGMENT

The authors thank the Sheets, Paquette and Wu Dental Practice in 

Newport Beach, California, USA, for their support.

REFERENCES
 1. Witkop CJ Jr. Amelogenesis imperfecta, dentinogenesis imperfecta and dentin 

dysplasia revisited: problems in classification. J Oral Pathol 1988;17:547–553.

 2. Hu JC, Hu Y, Lu Y, et al. Enamelin is critical for ameloblast integrity and enam-

el ultrastructure formation. PloS One 2014;9(3):e89303.

 3. Hegde S. Multiple unerupted teeth with amelogenesis imperfecta in siblings. 

N Am J Med Sci 2012;4:235–237.

 4. Wright JT. The molecular etiologies and associated phenotypes of amelogen-

esis imperfecta. Am J Med Genet A 2006;140:2547–2555.

 5. Mete JJ, Dange SP, Khalikar AN, Vaidya SP. Functional and esthetic rehabilita-

tion of mutilated dentition associated with amelogenesis imperfecta. J Indian 

Prosthodont Soc 2012;12:94–100.

 6. Witkop CJ Jr, Kuhlmann W, Sauk J. Autosomal recessive pigmented hypomat-

uration amelogenesis imperfecta: report of a kindred. Oral Surg Oral Med Oral 

Pathol 1973;36:367–382.

 7. Doruk C, Ozturk F, Sari F, Turgut M. Restoring function and aesthetics in a class 

II division 1 patient with amelogenesis imperfecta: a clinical report. Eur J Dent 

2011;5:220–228.

 8. Guth JF, Edelhoff D, Ihloff H, Mast G. Complete mouth rehabilitation after 

transposition osteotomy based on intraoral scanning: an experimental ap-

proach. J Prosthet Dent 2014;112:89–93.

 9. Kamble VD, Parkhedkar RD. Multidisciplinary approach for restoring function 

and esthetics in a patient with amelogenesis imperfecta: a clinical report. J 

Clin Diagn Res 2013;7:3083–3085.

 10. Seow WK. Dental development in amelogenesis imperfecta: a controlled 

study. Pediatr Dent 1995;17:26–30.



VOLUME 46 • NUMBER 10 • NOVEMBER/DECEMBER 2015852

Q U I N T E S S E N C E  I N T E R N AT I O N A L

Saeidi Pour et al

 11. Aren G, Ozdemir D, Firatli S, Uygur C, Sepet E, Firatli E. Evaluation of oral and 

systemic manifestations in an amelogenesis imperfecta population. J Dent 

2003;31:585–591.

 12. Blatz MB. Long-term clinical success of all-ceramic posterior restorations. 

Quintessence Int 2002;33:415–426.

 13. Seow WK. Clinical diagnosis and management strategies of amelogenesis 

imperfecta variants. Pediatr Dent 1993;15:384–393.

 14. Winter GB, Lee KW, Johnson NW. Hereditary amelogenesis imperfecta. A rare 

autosomal dominant type. Br Dent J 1969;127:157–164.

 15. Haug RH, Ferguson FS. X-linked recessive hypomaturation amelogenesis 

imperfecta: report of case. J Am Dent Assoc 1981;102:865–867.

 16. Conrad HJ, Seong WJ, Pesun IJ. Current ceramic materials and systems with 

clinical recommendations: a systematic review. J Prosthet Dent 2007;98: 

389–404.

 17. Stawarczyk B, Ozcan M, Trottmann A, Schmutz F, Roos M, Hammerle C. Two-

body wear rate of CAD/CAM resin blocks and their enamel antagonists. J 

Prosthet Dent 2013;109:325–332.

 18. Stawarczyk B, Sener B, Trottmann A, Roos M, Ozcan M, Hammerle CH. Discol-

oration of manually fabricated resins and industrially fabricated CAD/CAM 

blocks versus glass-ceramic: effect of storage media, duration, and subse-

quent polishing. Dent Mater J 2012;31:377–383.

 19. Stawarczyk B, Ender A, Trottmann A, Ozcan M, Fischer J, Hammerle CH. 

Load-bearing capacity of CAD/CAM milled polymeric three-unit fixed dental 

prostheses: effect of aging regimens. Clin Oral Investig 2012;16:1669–1677.

 20. Rouse JS. Full veneer versus traditional veneer preparation: a discussion of 

interproximal extension. J Prosthet Dent 1997;78:545–549.

 21. Stumbaum M, Konec D, Schweiger J, Gernet W. Reconstruction of the vertical 

jaw relation using CAD/CAM. Int J Comput Dent 2010;13:9–25.

 22. Magne P, Schlichting LH, Maia HP, Baratieri LN. In vitro fatigue resistance of 

CAD/CAM composite resin and ceramic posterior occlusal veneers. J Prosthet 

Dent 2010;104:149–157.

 23. Schlichting LH, Maia HP, Baratieri LN, Magne P. Novel-design ultra-thin CAD/

CAM composite resin and ceramic occlusal veneers for the treatment of 

severe dental erosion. J Prosthet Dent 2011;105:217–226.

 24. Edelhoff D, Beuer F, Schweiger J, Brix O, Stimmelmayr M, Guth JF. CAD/

CAM-generated high-density polymer restorations for the pretreatment of 

complex cases: a case report. Quintessence Int 2012;43:457–467.

 25. Yaman BC, Ozer F, Cabukusta CS, Eren MM, Koray F, Blatz MB. Microtensile 

bond strength to enamel affected by hypoplastic amelogenesis imperfecta. J 

Adhes Dent 2014;16:7–14.

 26. Stawarczyk B, Basler T, Ender A, Roos M, Ozcan M, Hämmerle C. Effect of sur-

face conditioning with airborne-particle abrasion on the tensile strength of 

polymeric CAD/CAM crowns luted with self-adhesive and conventional resin 

cements. J Prosthet Dent 2012;107:94–101.

 27. Vailati F, Belser UC. Full-mouth adhesive rehabilitation of a severely eroded 

dentition: the three-step technique. Part 3. Eur J Esthet Dent 2008;3:236–257.

 28. Vailati F, Belser UC. Full-mouth adhesive rehabilitation of a severely eroded 

dentition: the three-step technique. Part 2. Eur J Esthet Dent 2008;3:128–146.

 29. Vailati F, Belser UC. Full-mouth adhesive rehabilitation of a severely eroded 

dentition: the three-step technique. Part 1. Eur J Esthet Dent 2008;3:30–44.

 30. Guth JF, Almeida ESJS, Ramberger M, Beuer F, Edelhoff D. Treatment concept 

with CAD/CAM-fabricated high-density polymer temporary restorations. J 

Esthet Restorative Dent 2012;24:310–318.

 31. Edelhoff D, Sorensen JA. Tooth structure removal associated with various 

preparation designs for posterior teeth. Int J Periodontics Restorative Dent 

2002;22:241–249.

 32. Edelhoff D, Sorensen JA. Tooth structure removal associated with various 

preparation designs for anterior teeth. J Prosthet Dent 2002;87:503–509.

 33. Beier US, Kapferer I, Dumfahrt H. Clinical long-term evaluation and failure char-

acteristics of 1,335 all-ceramic restorations. Int J Prosthodont 2012;25:70–78.

 34. Burke FJ. Survival rates for porcelain laminate veneers with special reference 

to the effect of preparation in dentin: a literature review. J Esthet Restorative 

Dent 2012;24:257–265.

 35. Frankenberger R, Reinelt C, Petschelt A, Kramer N. Operator vs. material influ-

ence on clinical outcome of bonded ceramic inlays. Dent Mater 2009;25: 

960–968.

 36. van Dijken JW, Hasselrot L, Ormin A, Olofsson AL. Restorations with extensive 

dentin/enamel-bonded ceramic coverage. a 5-year follow-up. Eur J Oral Sci 

2001;109:222–229.

 37. D’Arcangelo C, De Angelis F, Vadini M, D’Amario M. Clinical evaluation on 

porcelain laminate veneers bonded with light-cured composite: results up to 

7 years. Clin Oral Investig 2012;16:1071–1079.

 38. Beier US, Kapferer I, Burtscher D, Giesinger JM, Dumfahrt H. Clinical perfor-

mance of all-ceramic inlay and onlay restorations in posterior teeth. Int J 

Prosthodont 2012;25:395–402.

 39. Kern M, Sasse M. Ten-year survival of anterior all-ceramic resin-bonded fixed 

dental prostheses. J Adhes Dent 2011;13:407–410.

 40. Peumans M, van Meerbeek B, Lambrechts P, Vanherle G. Porcelain veneers: a 

review of the literature. J Dent 2000;28:163–177.

 41. van Dijken JW, Hasselrot L. A prospective 15-year evaluation of extensive den-

tin-enamel-bonded pressed ceramic coverages. Dent Mater 2010;26:929–939.

 42. Fasbinder DJ, Dennison JB, Heys DR, Lampe K. The clinical performance of CAD/

CAM-generated composite inlays. J Am Dent Assoc 2005;136:1714–1723.

 43. Vanoorbeek S, Vandamme K, Lijnen I, Naert I. Computer-aided designed/com-

puter-assisted manufactured composite resin versus ceramic single-tooth res-

torations: a 3-year clinical study. Int J Prosthodont 2010;23:223–230.


