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Abstract. 
As dental caries is a common disease with high prevalence worldwide, many researches are focused 

nowadays on the longevity of direct composite restorations and indirect restorations both in the 

anterior and posterior dental substance loss. The mean survival rates of the direct composite 

restorations, after follow-up period of 3-10 years, are between 85,10% and 97,40%. The mean survival 

rates of the indirect coronal restorations, after follow-up period of 8-10 years, are between 90,40% and 

100%.   In the recovery of the esthetic and masticatory functions affected by coronal substance loss, the 

direct composite restorations and ceramic inlays or onlays have advantages and limits. The dentists 

must focus on factors related to material and technique as well as on clinical and biological factors, 

when a repair versus replacement decision must be taken. 
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The development of the dental materials 

allowed the implementation of new 

conservative approaches in the treatment of 

the carious or non-carious dental suibstance 

loss associated to esthetic and masticatory 

functions disorders. As dental caries is a 

common disease with high prevalence 

worldwide, many researches are focused on 

the longevity of direct composite 

restorations and indirect restorations both in 

anterior and posterior dental substance loss. 

The ceramic and composite inlays or onlays 

restorations (with higher resistance to 

mechanical stress) are recommended but 

higher price and more treatment sessions, 

comparing with direct composite 

restorations, limit the use of these 

therapeutic approach (1). Some factors may 

influence the clinical performance of 

ceramic and composite inlays and onlays 

(resistance to compressive forces and shear 

stresses, tooth type, tooth vitality dentist 

experience, the use of the computer-

assisted design/computer-assisted 

manufacturing system) (2). The researches 

that evaluate the quality and longevity of 

the recovery of the esthetic and masticatory 

functions by using direct and indirect 

coronal restorations are usually focused on 

the assessment of various esthetic, 

functional and biologic parameters (colour 

stability, surface status, occlusal and 

proximal anatomy, marginal integrity, 

secondary caries). Most researches used 
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Ryge criteria to assess the longevity and 

survival rate of the direct and indirect 

restorations but, in the last decade, FDI 

system was suggested as most effective and 

accurate both in the research field and 

dental practice (3) (table I). The literature 

data was reviewed in relation to the 

longevity of the direct coronal composite 

restorations and indirect coronal 

restorations (ceramic inlay, ceramic onlay).  

 

Table 1. FDI Assessment criteria for direct restorations (3) 

 
 

 

Demarco et al.(2015) found for direct 

composite esthetic restorations in frontal 

dental group a 4.1% failure rate, due 

especially to fracture, culour changes, the 

change of anatomical form, and other 

factors like adhesion failure, mechanical 

properties of the composite resin, 

retreatment risk (4). Regarding anterior 

esthetic direct restorations, Demarco et al. 

(2012) also found that  90% of the clinical 

studies indicated annual failure rates 

between 1% and 3% for Class I and II 

posterior composite restorations, depending 

on several factors such as tooth type and 

location, operator, and socioeconomic, 

demographic, and behavioral elements. The 

material properties showed a minor effect 

on longevity. The main reasons for failure 

in the long term are secondary caries, 

related to the individual caries risk, and 

fracture, related to the presence of a lining 

or the strength of the material used as well 

as patient factors such as bruxism. The 

conclusion was that a long survival rate for 

posterior composite restorationscan be 

expected provided that patient, operator and 

materials factors are taken into account 

when the restorations are performed (5). 

Heintze et al (2015) found for direct 

composite restorations localised to anterior 

dental group, with a minimum 10 years age, 

a failure rate between 5% for class III 

restorations and 10% for class IV 

restorations, with highest failure rate 

represented by marginal and bulk fracture 

(6).  

In a review of the studies performed 

in the last two decades, Mjor et al.(2000) 

found the decrease of the direct coronal 

restorations replacement due to the fatigue 

and degradayion and an increase of the 

replacement due to the marginal fracture, 

bulk fracture or recurrent caries (7). Tyas 

(2005) found a 7.1 years mean replacement 

age for direct coronal esthetic restorations, 

superior to glassionomer cements (5.7 
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years), but inferior to amalgam restorations 

(13.6 years) (8). Opdam et al (2014) 

investigated the influence of patient-, 

materials-, and tooth-related variables on 

the survival of posterior resin composite 

restorations, using 12 longitudinal studies 

of direct posterior resin composite 

restorations with at least 5 years’ follow-

up.  The review found for patients with 

high cariogenic risk, 2-3 times increase of 

the annual failure rate comparing with low 

cariogenic risk patients, in the treatment of 

coronal loss to molars and premolars. Also, 

the presence of a liner or base from glass-

ionomer cement was shown to have a 

negative influence on survival of the 

restoration (9).  

A study that evaluated the clinical 

performance of class I and II hybrid 

composite restorations after 4 years, found 

a cumulative failure frequency of 7.5%, 

with reasons for failure partial material 

fracture, cusp fracture, and endodontic 

treatment. The conclusion of this study was 

that an annual failure rate of 1.9% provided 

a good clinical performance during the 4-

year period (10). Van Dijken et al (2009) 

evaluated longevity of low-shrinkage 

composite resins restorations in class II 

cavities and found failure rate between 

10.4% and 14.3%, with secondary caries 

the main reason for failure, followed by 

composite fracture, and tooth fracture 

(12).Van Dijken et al (2010) compared the 

longevity of composite resin, polyacid-

modified composite resin (PRMC), and 

resin-modified glassionomer restorations 

(RMGIC) in class IV cavities,  and found 

mean longevity age of 4,5 years for 

composite resins, 4.3 years for PRMC, and 

3,3 years for RMGIC, with composite 

resins restorations presenting the lowest 

failure frequency and the highest longevity 

(13). Manhart et al.(2010) found, in a 4-

years evaluation of class I and II hybrid 

posterior composite restorations, a 

significant increase in marginal 

discoloration and decrease in marginal 

integrity, with small restorations exhibiting 

significantly less marginal discoloration 

than large restorations. However, the 

conclusion of this study was that the 

posterior composite restorations showed 

good clinical results with predominantly 

alfa scores for both materials (14). Van 

Dijken et al.(2011) evaluated proximal-

occlusal hybrid composite restorations for 7 

years of functioning in the oral cavity and 

they found a 14.9% failure rate, with 

fracture of resin composite, secondary 

caries and cusp fracture as main reasons for 

failure (15). 

The same group of research found, 

in 4-years evaluation of nano-hybrid 

composite restorations, a 6,8% failure rate, 

with annual failure rates between 1.9% and 

1.4%, and fracture of restoration the main 

reason for failure (16). Van Dijken et 

al.(2013) found, in a 6-years assessment of 

the proximo-occlusal direct composite 

restorations, an annual failure rate at 6 

years between 1.4% for micro-hybrid 

composite resin restorations, and 3.0% for 

giomer restorations. The most failures were 

associated to bulk fracture of material for 

giomer and tooth fracture for micro-hybrid 

composite resin (17). 

 In conclusion, researches performed 

between 2005-2013 found mean survival 

rates of the direct esthetic restorations as 

follows: 92,50% (10), 89,60% (11), 87,60% 

(12),  97,40% (13), 94% (14), 85,10%-

93,20% (15, 16), 88,10% (17) (fig.1).  

 Fradeani et al (1997) evaluated 

ceramic inlays parameters after 4,5 years 

follow-up and found a 95,63% survival 

rate, with marginal discoloration recording 

the lowest percentage of alpha ratings 

(65.3%) (19). Van Dijken et al.(1999), in a 

review of ceramic restorations, found 

fracture the main reason for failure for 

inlays, very low frequency of secondary 

caries. The research group highlighted that 

the use of certain ceramic materials as well 

as luting agents should be contraindicated 

in molar teeth and newer reinforced 

ceramics showed better durability then the 

earlier fired ceramic reconstructions (20). 
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Pallesen et al., in a 8-year evaluation of 

ceramic inlays, found a survival rate of 

91%, no secondary caries adjacent to 

the inlays, and concluded that  ceramic 

inlays functioned well during the 8-yr 

follow-up period (21). Otto et al., in a 10-

year study of ceramic inlays,  found a rate 

of 8% failures, from which 73% were 

caused by either ceramic fractures (53%), 

tooth fractures (20%), caries (20%) and 

endodontic problems (7%) (22). Kramer et 

al. (2005), in a 8-years study on ceramic 

inlays, found 8% failure rate, with most 

frequent failure reason cohesive bulk 

fractures, and significant deterioration of 

marginal adaptation of the 98% of 

remaining restorations. Also, ceramic 

inlays were successful in most cases of 

large coronal defects (23).  

Another study also found 10% 

failure rate for ceramic inlays after 10-years 

follow-up periode (24). Lange et al. (2009) 

compared functional, esthetic and 

biological parameters of ceramic inlays and 

hybrid composite restorations in a 3-years 

follow-up of the posterior teeth. On the 

basis of USPHS criteria, 88% 

ceramic inlays were assessed as Alpha, 

10% were judged 

Beta and 2% were rated Delta 

(failures) at re-examination. Regarding the 

direct composite restorations, 67% were 

judged Alpha, 26% were rated Beta and 4% 

were judged as failures (Delta). The 

survival rate was 94% for 

ceramic inlays and 93% for composite 

restorations. The conclusion of this study 

was the absence of significant statistical 

differences between direct and indirect 

coronal restorations, despite that ceramic 

inlays performed clinically better than 

direct hybrid composite restorations in 

marginal adaptation, color match and 

anatomic form (25). 

 In conclusion, the researches 

performed between 1997-2009 found mean 

survival rates of the indirect esthetic 

restorations as follows: 97% (Berg et 

al.1997), 100% (van Dijken et al.1999), 

95,63% (Fradeani et al.1997), 90,60% 

(Pallesen et al.2000), 90,40% (Otto et 

al.2002), 91,60% (Kramer et al.2005), 

90,00% (Kramer et al.2008), 94,00% 

(Lange et al.2009) (fig.2). According to 

literature data, the parameters cavity type, 

localisation and age are the most influential 

factors for the longevity of the direct 

composite resins restorations. Considering 

these values from literature data, the 

conclusions are as follows: 

 -for studies performed between 

2005-2011, the mean survival rate of 910 

esthetic restorations (restorations age 

between 4-12 years) was 90,94%, with 

1,64% failure rate/year; 

 -for studies performed between 

1997-2009, on 1063 esthetic restorations, 

the mean survival rate was over 90%.  
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Figure 1. Mean survival rate of the direct coronal restorations (researches performed between 2005-2013) 

 

 
Figure 2. Mean survival rate of the indirect coronal restorations (researches performed between 1997-2009) 

  

 

In conclusion, in the recovery of the 

esthetic and masticatory functions affected 

by the coronal substance loss of posterior 

and anterior teeth, each type of coronal 

restoration has advantages and limits and 

dentists must focus on factors related to 

material and technique as well as on 

clinical and biological factors, when a 

repair versus replacement decision must be 

taken. 

  

 

Conclusions.  

1. The recovery of the esthetic and 

masticatory functions of the 

stomathognatic system is performed 

at optimal parameters if the coronal 

direct and indirect restorations 

respect two basic principles: 

esthetic and functionality.  

2. The treatment of the dental coronal 

lesions must be approached 
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according to individualised clinical 

situation, practitioner experience, 

technical equipment as well as the 

patients’ socio-economic factors. 

3. The indirect coronal restorations ( 

ceramic inlay, ceramic onlay) will 

ensure higher longevity and optimal 

recovery of the esthetic and 

functional parameters.  

4. The direct composite restorations 

can bring a rapid recovery of the 

masticatory functions but the the 

initial functional parameters level 

diminishes faster comparing with 

indirect coronal restorations.  

5. Regarding the recovery of the 

esthetic parameters, the highest 

report quality/price is ensured by 

direct composite restorations. 

6. The technical equipment and 

execution are highly related to the 

long term success of the indirect 

coronal restorations.  

 

 

REFERENCES 
 

1. Morimoto S, Rebello de Sampaio FB, Braga MM, Sesma N, Özcan M. Survival Rate of Resin and Ceramic 

Inlays, Onlays, and Overlays: A Systematic Review and Meta-analysis. J Dent Res. 2016 Aug; 95(9):985-
94.  

2. Hélène Fron Chabouis, Caroline Prot, Cyrille Fonteneau, Karim Nasr, Olivier Chabreron,Stéphane 
Cazier, Christian Moussally,Alexandre Gaucher, Inès Khabthani Ben Jaballah, Renaud Boyer,Jean-
François Leforestier, Aurore Caumont-Prim, Florence Chemla, Louis Maman, Cathy Nabet, Jean-Pierre 
Attal.Efficacy of composite versus ceramic inlays and onlays: study protocol for the CECOIA 

randomized controlled trial. Trials. 2013; 14: 278. 

3. Hickel R, Roulet JF, Bayne S, Heintze SD, Mjör IA, Peters M, Rousson V, Randall R, Schmalz G, Tyas M, et 
al..Recommendations for conducting controlled clinical studies of dental restorative materials. Science 

Committee Project 2/98--FDI World Dental Federation study design (Part I) and criteria for evaluation 

(Part II) of direct and indirect restorations including onlays and partial crowns. J Adhes Dent. 2007; 9 
Suppl 1:121-47. 

4. Demarco FF, Collares K, Coelho-de-Souza FH, Correa MB, Cenci MS, Moraes RR, Opdam NJ. Anterior 

composite restorations: A systematic review on long-term survival and reasons for failure. Dent Mater. 

2015;31(10):1214-24. 

5. Demarco FF, Corrêa MB, Cenci MS, Moraes RR, Opdam NJ. Longevity of 

posterior composite restorations: not only a matter of materials. Dent Mater. 2012 Jan;28(1):87-101. 

6. Opdam NJM, van de Sande FH, Bronkhorst E, Cenci MS, Bottenberg P, Pallesen U, Gaengler P, 

Lindberg A, Huysmans MCD, van Dijken JW. Longevity of Posterior Composite Restorations. A 

Systematic Review and Meta-analysis. J Dent Res.;2014; 93(10):943–949. 

7. Heintze SD, Rousson V, Hickel R. Clinical effectiveness of direct anterior restorations--a meta-analysis. 

Dent Mater.;2015;31(5):481-95. 

8. Mjor, I.; Moorhead, J.; Dahl, J. Reasons for replacement of restorations in permanent teeth in general 

dental practice. Int. Dent. J. 2000,50, 361–366. 

9. Tyas MJ. Placement and replacement of restorations by selected practitioners. Aust Dent J. 2005 Jun; 

50(2):81-9. 

10. Van Dijken JW, Sunnegårdh-Grönberg K.A four-year clinical evaluation of a highly filled hybrid resin 
composite in posterior cavities. J Adhes Dent. 2005 Winter;7(4):343-9. 

11. Lindberg A, van Dijken JW, Lindberg M.Nine-year evaluation of a polyacid-modified 

resin composite/resin composite open sandwich technique in Class II cavities. J 

Dent. 2007 Feb;35(2):124-9 

12. van Dijken JW, Lindberg A. Clinical effectiveness of a low-shrinkage resin composite: a five-year 
evaluation. J Adhes Dent. 2009 Apr;11(2):143-8. 

13. van Dijken JW, Pallesen U. Fracture frequency and longevity of fractured resin composite, polyacid-

modified resin composite, and resin-modified glass ionomer cement class IV restorations: an up to 14 

years of follow-up. Clin Oral Investig. 2010 Apr;14(2):217-22.  

14. Manhart J, Chen HY, Hickel R. Clinical evaluation of the posterior composite Quixfil in class I and II 
cavities: 4-year follow-up of a randomized controlled trial. J Adhes Dent. 2010 Jun;12(3):237-43.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Fron%20Chabouis%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prot%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fonteneau%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nasr%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chabreron%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cazier%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cazier%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moussally%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaucher%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khabthani%20Ben%20Jaballah%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boyer%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leforestier%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leforestier%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caumont-Prim%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chemla%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nabet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Attal%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Attal%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=24004961
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3846627/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demarco%20FF%5BAuthor%5D&cauthor=true&cauthor_uid=22192253
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corr%C3%AAa%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=22192253
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cenci%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22192253
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moraes%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=22192253
https://www.ncbi.nlm.nih.gov/pubmed/?term=Opdam%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=22192253
https://www.ncbi.nlm.nih.gov/pubmed/22192253
https://www.ncbi.nlm.nih.gov/pubmed/16430017
https://www.ncbi.nlm.nih.gov/pubmed/16430017
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindberg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16956709
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Dijken%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=16956709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindberg%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16956709
https://www.ncbi.nlm.nih.gov/pubmed/16956709
https://www.ncbi.nlm.nih.gov/pubmed/16956709
https://www.ncbi.nlm.nih.gov/pubmed/19492716
https://www.ncbi.nlm.nih.gov/pubmed/19492716
https://www.ncbi.nlm.nih.gov/pubmed/19504133
https://www.ncbi.nlm.nih.gov/pubmed/19504133
https://www.ncbi.nlm.nih.gov/pubmed/19504133
https://www.ncbi.nlm.nih.gov/pubmed/20157663
https://www.ncbi.nlm.nih.gov/pubmed/20157663


Romanian Journal of Oral Rehabilitation 

Vol.  11, No. 2, April - June 2019 

 

21 
 

15. van Dijken JW, Pallesen U. Clinical performance of a hybrid resin composite with and without an 
intermediate layer of flowable resin composite: a 7-year evaluation. Dent Mater. 2011 Feb;27(2):150-6. 

16. van Dijken JW, Pallesen U. Four-year clinical evaluation of Class II nano-hybrid resin 
composite restorations bonded with a one-step self-etch and a two-step etch-and-rinse adhesive. J 
Dent. 2011 Jan;39(1):16-25. 

17. van Dijken JW.A 6-year prospective evaluation of a one-step HEMA-free self-etching adhesive in Class 
II restorations. Dent Mater. 2013 Nov;29(11):1116-22.  

18. Berg NG, Dérand T.A 5-year evaluation of ceramic inlays (CEREC). Berg Swed Dent J. 1997;21(4):121-

7. 

19. Fradeani M, Aquilano A, Bassein L: Longitudinal study of pressed glass-ceramic inlays for four and a 

half years. J Prosthet Dent 1997; 78: 346-353. 

20. van Dijken JW.All-ceramic restorations: classification and clinical evaluations. Compend Contin Educ 
Dent. 1999 Dec;20(12):1115-24 

21. Pallesen U, van Dijken JW.An 8-year evaluation of sintered ceramic and glass ceramic inlays processed 

by the Cerec CAD/CAM system. Eur J Oral Sci. 2000;108(3):239-46. 

22. Otto T, De Nisco S.Computer-aided direct ceramic restorations: a 10-year prospective clinical study of 

Cerec CAD/CAM inlays and onlays. Int J Prosthodont. 2002;15(2):122-8. 

23. Krämer N, Frankenberger R.Clinical performance of bonded leucite-reinforced glass ceramic inlays and 
onlays after eight years. Dent Mater. 2005 Mar;21(3):262-71. 

24. Krämer N, Taschner M, Lohbauer U, Petschelt A, Frankenberger R.Totally bonded ceramic inlays and 
onlays after eight years. J Adhes Dent. 2008 Aug;10(4):307-14. 

25. Lange RT, Pfeiffer P.Clinical evaluation of ceramic inlays compared to composite restorations. Oper 

Dent. 2009 May-Jun;34(3):263-72 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/20952051
https://www.ncbi.nlm.nih.gov/pubmed/20952051
https://www.ncbi.nlm.nih.gov/pubmed/20933047
https://www.ncbi.nlm.nih.gov/pubmed/20933047
https://www.ncbi.nlm.nih.gov/pubmed/24011496
https://www.ncbi.nlm.nih.gov/pubmed/24011496
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berg%20NG%5BAuthor%5D&cauthor=true&cauthor_uid=9413909
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%A9rand%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9413909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berg+1997+inlay
https://www.ncbi.nlm.nih.gov/pubmed/10850265
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pallesen%20U%5BAuthor%5D&cauthor=true&cauthor_uid=10872995
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Dijken%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=10872995
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pallesen+inlay+2000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Otto%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11951800
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Nisco%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11951800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Otto+inlay+2002
https://www.ncbi.nlm.nih.gov/pubmed/15705433
https://www.ncbi.nlm.nih.gov/pubmed/15705433
https://www.ncbi.nlm.nih.gov/pubmed/18792702
https://www.ncbi.nlm.nih.gov/pubmed/18792702
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lange%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=19544814
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pfeiffer%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19544814
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lange+2009+inlay
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lange+2009+inlay

