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Table 1 The materials used in direct onlay restorations and their compositions
Materials Manufacturer Matrix composition Filler content
Filtek™ Z250 3M ESPE, St. Paul, Bis-GMA, UDMA, Bis-EMA Zirconia and silica particles size 0.6 um
MN, USA 82% by weight, 60% by volume

Filtek™ Bulk Fill  3M ESPE, St. Paul, AUDMA, APF Dimethacrylate, Silica filler particles size 20 nm. non-agglomerated/

Posterior MN, USA UDMA, Dodecane dimethacrylate ~ non-aggregated, Zirconia particles size 4 -11 nm.

Restorative (non-agglomerated/non-aggregated), Ytterbium
trifluoride size 100 nm. , Zirconia /Silica cluster
76.5% by weight, 58.4% by volume

SonicFill™ 2 Kerr Corp , Orange, Dimethacrylate, Bis-GMA, Silica, Barium glass, YbF,, mixed oxides. Particle

Bulk Fill CA, USA Bis-EMA size not stated
81.3% by weight, % by volume unreported.

EverX Posterior GC EUROPE NV, Bis-GMA, TEGDMA, PMMA Barium borosilicate glass filler and E glass fibres

Leuven, Belgium

77% by weight, 53.6% by volume

Build-It™ FR Kerr Corp., Orange,

CA, USA

Bis-GMA, UDMA, HDDMA

Bariumborosilicate, Calcium Alumino-fluro-

silicate, silica and chopped glass fiber

68% by weight, 52% by volume

Bis-EMA: ethoxylated bisphenol A dimethacryrlate, Bis-GMA: bisphenol A glycidyl methacrylate, AUDMA: Aromatic urethane
dimethacrylate, TEGDMA: triethylene glycol dimethacrylate, UDMA: urethane dimethacrylate, PMMA: polymethyl methacrylate, HDDMA:

1,6-Hexanediol dimethacrylate

i v
5197 2 ﬂ15LﬂiEJiJ“]fuﬂuiuLmﬂ%ﬂq&l‘Vlﬂﬁﬂ\‘i

Table 2 Methods of preparation in each experimental group
Group no. Restoration type Abbreviations

1 Intact teeth without any cavity preparation INT

5 Endodontically treated teeth with mesio-occluso-distal (MOD) cavities prepared and IRM
restored with IRM (Dentsply caulk)

3 Endodontically treated teeth with MOD and onlay cavities prepared and restored 7250
with Filtek™ Z250 (3M ESPE)

4 Endodontically treated teeth with MOD and onlay cavities prepared and restored FBE
with Filtek™ Bulk Fill Posterior Restorative (3M ESPE)

s Endodontically treated teeth with MOD and onlay cavities prepared and restored SBF
with SonicFill™ 2 (Kerr Corp.)

6 Endodontically treated teeth with MOD and onlay cavities prepared and restored EXP
with EverX Posterior (GC) plus Filtek™ Z250 (3M ESPE)

; Endodontically treated teeth with MOD and onlay cavities prepared and restored BFR

with Build-It™ FR (Kerr Corp.) plus Filtek™ Z250 (3M ESPE)
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Figure 1 Specimen preparation and fracture test A) Occlusal and B)
proximal views of MOD cavity preparation. C) Access
opening of maxillary premolar. D) Onlay preparation. E) The
specimen mounted on the universal testing machine, with a
round-ended steel cylinder of 3 mm radius applied to the
palatal incline plane of buccal cusp at an angle of 45 degree

to the vertical.
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Table 3

Fracture mode classification (Modified from Burke et al. 1992)

Fracture mode Pattern of fracture

Restorable/ Unrestorable

1 Fractures were restricted to the restoration.

1T Fractures were less than half of crown and did not extend to the root.

111 Fractures were more than half of crown and did not extend to the root.

Restorable

\Y% Fractures of the crown extended to the root, but they were less than 2

mm above the acrylic line and were restorable.

\% Fractures occurred in the crown and the root and extended more than

2 mm below the acrylic line and were not restorable.

VI Fractures were restricted to the root.

Unrestorable
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Table 4 The mean fracture resistance values of all experimental groups

Group Mean = SD Significance

INT 654.47+105.32 a

IRM 314.20+£93.82 b
7250 583.61£135.04 a

FBF 541.84+144.87 a

SBF 598.62+136.45 a

EXP 600.65£166.69 a

BFR 587.37+91.09 a

dydnualiuanaaiunaasiinnuuanaeisednisdnyneana p<0.05

Different letters indicate significant differences at the level of significance of p<0.05
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The Fracture Resistance of Endodontically
Treated Maxillary Premolars Restored with
Direct Composite Onlay Using Different Resin
Composite

Keatdumrong P* Thitthaweerat S** Angwaravong O*** Angwarawong T****

Abstract

The purpose of this study is to evaluate fracture resistance and fracture pattern of endodontically treated upper first premolars that were
restored with direct onlay technique using different resin composite materials. Seventy upper first premolars were divided into seven groups (n=10).
The first ten premolars were left intact (INT) as the negative control group, while the remaining premolars received class II MOD cavity preparation
and conventional root canal treatment. The positive control group was restored with interim restoration (IRM), whereas the experimental groups
were prepared for direct composite onlay and were then restored with Filtek™ 7250 (Z250), or Filtek™ Bulk Fill Posterior (FBF), or SonicFill™
2 (SBF), or EverX Posterior plus Filtek™ Z250 (EXP) or Build-It™ FR plus Filtek™ Z250 (BFR), as designed. All specimens were stored in 100%
humidity at 37°C for 24 hours before the fracture test. Each specimen was mounted and aligned at 45-degree angle to the horizontal plane.
Measurement of fracture resistance was done with the universal testing machine at a crosshead speed of 0.5 mm/sec using a 3 mm diameter metal
ball pressing at palatal incline plane of buccal cusp. The maximum force at the fracture (meantSD) was 654.47+105.32 N, 314.20+93.82 N,
583.61+135.04 N, 541.84+144.87 N, 598.62+136.45 N, 600.65+166.69 N and 587.37+91.09 N for INT, IRM, Z250, FBF, SBF, EXP and BFR,
respectively. One-way ANOVA with Tukey's HSD test showed no significant difference in the mean maximum force at fracture among the intact
teeth group and all direct composite onlay groups (p>0.05). The IRM group had the lowest fracture resistance value, which differed statistically
from the other groups ((p<0.05). More than 70% of fractures in group INT, IRM, Z250, and SBF were restorable while only half of group FBF,
EXP and BFR were considered restorable. Conclusion could be drawn that direct composite onlay restorations of endodontically treated upper first

premolar with different materials had comparable fracture resistance.
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