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Ever since resin-based composites were first used on posterior teeth in the early 1970s,1–4 there has been great contro-
versy regarding their use. Today, almost 40 years later, it is interesting to observe the passion with which both acade-
micians and clinicians argue in favor of or against posterior composites. In general, those who favor posterior
composites cite esthetics and adhesive properties as their key advantages over other direct restorative
alternatives—mainly dental amalgam. On the other hand, those who oppose posterior composites cite postoperative
sensitivity, polymerization shrinkage, and a sensitive and time-consuming clinical technique as drawbacks of
the technique.

The reality is that all of these are legitimate arguments. There is an extensive body of evidence showing that posterior
composites work very well when properly used—namely in conservative restorations, using incremental placement, in
teeth that can be properly isolated, and in patients with no severe parafunctional habits.5–15 A recurrent conclusion of
studies evaluating the long-term clinical performance of posterior composites is that an increase in the number of
restored surfaces is a negative predictor of longevity, i.e., the more conservative the restoration, the longer it will last.

These introductory paragraphs are required as context for a commentary on the article “Multiple cuspal-coverage
direct composite restorations: functional and esthetic guidelines” by Drs. Deliperi and Bardwell. The article suggested
guidelines for the use of direct composites in large, cusp-replacing posterior restorations. The authors rationalized
their treatment philosophy loosely based on selected published research and on their own observations and assump-
tions. According to the authors, success can be achieved when placing large, cusp-replacing composites by using a
“fastidious technique and stepwise protocols, cavity preparation, tooth structure preservation through bonding, layer-
ing and curing techniques, and occlusal equilibration and analysis of antagonist teeth.”16 This conclusion statement is
arguably proper, but the article that preceded it did not support it entirely.

The rationale presented by the authors to justify the use of large, cusp-replacing direct composite restorations was
based on the following statements and references:

1. “There has been a paradigm shift from the routine use of amalgam to adhesive composite resin when restoring
posterior teeth.” I agree with this statement to some extent, but amalgam is still the main posterior restorative
material in many countries. The amalgam technique is less complex than the posterior composite technique. Not-
withstanding the financial and technical aspects of the posterior composite technique, composites are a logical
choice for small- and moderately sized posterior teeth defects, but not necessarily large, cusp-replacing restorations.
Because of the increased regulation of amalgam use in many countries, however, it is possible that direct compos-
ites might become an alternative for complex restorations in cases where indirect restorations cannot be used
because of financial restrictions.

2. “Clinical studies have reported no significant difference in clinical success of direct and indirect composite restora-
tions in short- and long-term evaluations.”10 The article cited to back up this statement is a superb review pre-
sented by Dr. Reinhard Hickel at the 2004 Buonocore Memorial Lecture. However, Dr. Hickel’s review also taught
us that indirect restorations in general exhibited a significantly lower mean annual failure rate than direct restora-
tions (p = 0.0031), and that single-surface restorations show greater longevity than multisurface restorations.10

These findings spell caution when using multisurface, direct composites for cusp-replacement situations. It is also
important to note that some clinical studies comparing the performance of direct and indirect composite restora-
tions show a higher failure rate for direct composites;17,18 so the evidence on this issue is not as definitive as the
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authors stated. The apparent discrepancy between the results presented by Hickel’s review and those found in other studies

could be due to the different methodologies used in the different studies. For example, it might not be proper to compare

longitudinal performance data from one study investigating indirect restorations to data of another study investigating

direct restorations. Differences in sample size, case selection (including but not limited to the size of the restorations),

follow-up period, etc., could lead to a biased conclusion.

3. “Single-visit direct cuspal-coverage resin-bonded restorations may be considered a viable alternative to conven-
tional indirect restorations for cusp-coverage restorations when performed in patients with either ideal or less
favorable occlusion.” This bold statement is backed up by two references.19,20 The studies cited did not have
proper control groups, and the evaluation times were not adequate (2 weeks in one of them). To suggest that
direct composites can be used for cusp replacements in patients with less favorable occlusion requires a more
solid backing, and readers should take this statement at face value. I am a strong proponent of using posterior
composites, but I do not think that, at the present time, there is enough scientific or clinical evidence to back
up this statement.

4. “Tooth fracture is the leading cause of failure among cuspal-coverage amalgam restorations.”21 The implication is
that restoring teeth with direct composite will yield a better outcome, i.e., less tooth fracture. The article cited did
not compare amalgam and composite restorations. It simply looked cross-sectionally at a large number of complex
amalgam restorations that failed and reported on the types of fracture. What the article actually shows (and this is
stated in its conclusion) is that “replacement or coverage of fracture-prone cusps is likely to improve the life
expectancy of complex amalgam restorations.” It might as well be that tooth fracture is an important cause of
failure among cuspal-coverage composite restorations.

5. “Wear pattern is less favorable for extensive posterior composites when compared with amalgam.” Indeed, as the
authors pointed out, wear still is a concern for large posterior composites.13,22 The “protective wear theory” intro-
duced by Jorgensen23 and Jorgensen and colleagues24 and also supported by Bayne and colleagues25 does not hold
for multiple cusp-replacing composites, as the restoration does not benefit from the “sheltering effect” of the
preparation walls.

6. “Alternative occlusal schemes reduce stress on residual cavity walls and/or cusps as well as provide an even distri-
bution of forces.” While the “alternative occlusal scheme” proposed by the authors is intriguing, there is no evi-
dence that it actually works. This statement is based on theorization and assumption, and there is no indication in
the article that this concept was tested. Therefore, it might be premature to assume that the use of the proposed
occlusal scheme will result in better outcomes. Again, readers should take this statement at face value.

7. “Resin-based composites do reinforce weakened teeth utilizing modern enamel–dentin adhesive systems.” This
statement is highly arguable. The relevant question is not whether composites reinforce weakened teeth, but to
which extent composites reinforce weakened teeth. Is the reinforcement enough to fully restore the fracture resis-
tance of the weakened tooth, and is this strengthening effect long lasting? In vitro studies showed that adhesive
restorations only partially strengthen teeth weakened by tooth preparation,26–29 and many do not show this posi-
tive effect at all.30–32 Unfortunately, there is no clinical evidence that composites reinforce weakened teeth. In fact,
one clinical study showed no difference in the prevalence of cusp fracture in teeth restored with amalgam and
with composite.33

Drs. Deliperi and Bardwell should be complimented by sharing a conservative approach to restoring a severely com-
promised posterior tooth with composite, and for the opportunity to discuss several important aspects of the posterior
composite technique. However, there is no evidence of midterm or long-term success of the technique they proposed.
The single case presented has no follow-up after 2 weeks. The restoration the authors replaced had been placed 2
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years previously. What evidence do the authors present that their new restoration will last any longer than the one they

replaced? And if it does, can a similar outcome be expected of similar restorations in other patients?

Success or failure of restorations of any kind cannot be established with small sample size studies and/or short obser-
vation periods. Clinical observations may yield insight into performances and outcomes, but such observations cannot
be generalized as evidence of success of a clinical technique. Like the authors, I am hopeful that improvements in the
material and a better understanding of the clinical technique will lead to long-term success when direct composites are
used on teeth with one or more missing cusps. In keeping with that goal, the authors will hopefully follow-up on this
publication with a longitudinal study with proper control groups, a more substantial sample size, and a longer
observational period.

R E F E R E N C E S

1. Ambrose ER, Leith DR, Pinchuk M, Hwang PJ. Manipulation and insertion of a composite resin for anterior and posterior cavity
preparations. J Can Dent Assoc (Tor) 1971;37(5):188–95.

2. Durnan JR. Esthetic dental amalgam-composite resin restorations for posterior teeth. J Prosthet Dent 1971;25(3):175–6.

3. Leinfelder KF, Sluder TB, Sockwell CL, et al. Clinical evaluation of composite resins as anterior and posterior restorative materials.
J Prosthet Dent 1975;33(6):407–16.

4. Phillips RW, Avery DR, Mehra R, et al. Observations on a composite resin for Class II restorations: three-year report. J Prosthet Dent
1973;30(6):891–7.

5. Bernardo M, Luis H, Martin MD, et al. Survival and reasons for failure of amalgam versus composite posterior restorations placed in a
randomized clinical trial. J Am Dent Assoc 2007;138(6):775–83.

6. Brunthaler A, Konig F, Lucas T, et al. Longevity of direct resin composite restorations in posterior teeth. Clin Oral Investig
2003;7(2):63–70.

7. Gaengler P, Hoyer I, Montag R. Clinical evaluation of posterior composite restorations: the 10-year report. J Adhes Dent
2001;3(2):185–94.

8. Hickel R, Manhart J. Longevity of restorations in posterior teeth and reasons for failure. J Adhes Dent 2001;3(1):45–64.

9. Hickel R, Manhart J, Garcia-Godoy F. Clinical results and new developments of direct posterior restorations. Am J Dent 2000;13(Spec.
No.):41D–54D.

10. Manhart J, Chen H, Hamm G, et al. Buoncore Memorial Lecture. Review of the clinical survival of direct and indirect restorations in
posterior teeth of the permanent dentition. Oper Dent 2004;29(5):481–508.

11. Opdam NJ, Bronkhorst EM, Roeters JM, Loomans BA. Longevity and reasons for failure of sandwich and total-etch posterior compos-
ite resin restorations. J Adhes Dent 2007;9(5):469–75.

12. Opdam NJ, Bronkhorst EM, Roeters JM, Loomans BA. A retrospective clinical study on longevity of posterior composite and amalgam
restorations. Dent Mater 2007;23(1):2–8.

13. Van Nieuwenhuysen JP, D’Hoore W, Carvalho J, Qvist V. Long-term evaluation of extensive restorations in permanent teeth. J Dent
2003;31(6):395–405.

14. Wilder AD, Bayne SC, May KN, et al. Five-year clinical study of u.v.-polymerized posterior composites. J Dent 1991;19(4):214–20.

15. Wilder AD Jr., May KN Jr., Bayne SC, et al. Seventeen-year clinical study of ultraviolet-cured posterior composite Class I and II restora-
tions. J Esthet Dent 1999;11(3):135–42.

16. Deliperi S, Bardwell DN. Multiple cuspal coverage direct composite restorations: functional and esthetic guidelines. J Esthet Restor Dent
2008;20(5):300–8.

D E L I P E R I A N D B A R D W E L L

V O L U M E 2 0 , N U M B E R 5 , 2 0 0 8 311



17. Scheibenbogen-Fuchsbrunner A, Manhart J, Kremers L, et al. Two-year clinical evaluation of direct and indirect composite restorations
in posterior teeth. J Prosthet Dent 1999;82(4):391–7.

18. van Dijken JW. Direct resin composite inlays/onlays: an 11 year follow-up. J Dent 2000;28(5):299–306.

19. Deliperi S, Bardwell DN. Clinical evaluation of direct cuspal coverage with posterior composite resin restorations. J Esthet Restor Dent
2006;18(5):256–65; discussion 66–7.

20. Kuijs RH, Fennis WM, Kreulen CM, et al. A randomized clinical trial of cusp-replacing resin composite restorations: efficiency and
short-term effectiveness. Int J Prosthodont 2006;19(4):349–54.

21. McDaniel RJ, Davis RD, Murchison DF, Cohen RB. Causes of failure among cuspal-coverage amalgam restorations: a clinical survey.
J Am Dent Assoc 2000;131(2):173–7.

22. Ferracane JL. Is the wear of dental composites still a clinical concern? Is there still a need for in vitro wear simulating devices? Dent
Mater 2006;22(8):689–92.

23. Jorgensen KD. In vitro wear tests on macro-filled composite restorative materials. Aust Dent J 1982;27(3):153–8.

24. Jorgensen KD, Horsted P, Janum O, et al. Abrasion of class 1 restorative resins. Scand J Dent Res 1979;87(2):140–5.

25. Bayne SC, Taylor DF, Heymann HO. Protection hypothesis for composite wear. Dent Mater 1992;8(5):305–9.

26. Boyer DB, Roth L. Fracture resistance of teeth with bonded amalgams. Am J Dent 1994;7(2):91–4.

27. Camacho GB, Goncalves M, Nonaka T, Osorio AB. Fracture strength of restored premolars. Am J Dent 2007;20(2):121–4.

28. Cotert HS, Sen BH, Balkan M. In vitro comparison of cuspal fracture resistances of posterior teeth restored with various adhesive
restorations. Int J Prosthodont 2001;14(4):374–8.

29. Sagsen B, Aslan B. Effect of bonded restorations on the fracture resistance of root filled teeth. Int Endod J 2006;39(11):900–4.

30. Allara FW Jr., Diefenderfer KE, Molinaro JD. Effect of three direct restorative materials on molar cuspal fracture resistance. Am J Dent
2004;17(4):228–32.

31. Arola D, Galles LA, Sarubin MF. A comparison of the mechanical behavior of posterior teeth with amalgam and composite MOD
restorations. J Dent 2001;29(1):63–73.

32. Oliveira Fde C, Denehy GE, Boyer DB. Fracture resistance of endodontically prepared teeth using various restorative materials. J Am
Dent Assoc 1987;115(1):57–60.

33. Wahl MJ, Schmitt MM, Overton DA, Gordon MK. Prevalence of cusp fractures in teeth restored with amalgam and with resin-based
composite. J Am Dent Assoc 2004;135(8):1127–32; quiz 64–5.

*Associate professor, UNC School of Dentistry, Department of Operative Dentistry, Chapel Hill, NC

M U LT I P L E C U S PA L - C O V E R A G E D I R E C T C O M P O S I T E R E S T O R AT I O N S

312
© 2 0 0 8 , C O P Y R I G H T T H E A U T H O R S
J O U R N A L C O M P I L AT I O N © 2 0 0 8 , W I L E Y P E R I O D I C A L S , I N C .






