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An in vitro study of the fraciure resistance of porcelain laminate veneers
with different tooth preparation designs was recently reported. There
were 4 groups: (A) shoulder finish line/unworn tooth, (B) shoulder with
“chamfer finish line/unworn tooth, (C) shoulder finish line/simulated

worn tooth and (D) shoulder finish line with palatal chamfer/simulated
worn tooth. See PREPARATION DESIGN AND LOAD-TO-FAILURE OF
CERAMIC LAMINATE VENEERS.

Advances in Fixed Prosthodontics

Few areas of dentistry have advanced as rapidly as that of fixed pros-
thodontics. As new materials and techniques have been introduced, the
fit and durability of fixed restorations that also possess superior esthetic
qualities have improved. Patient satisfaction with these advances has
reached an all-time high. This issue of Prosthodontics Newsletter presents
a series of studies related to advances in fixed prosthodontic materials
and techniques.
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Preparation
Design and
Load-to-failure of
Ceramic Laminate
Veneers

he success of a porcelain lami-
T nate veneer is influenced by the

amount of enamel available to
bond with the restoration. Table 1
summarizes 4 types of tooth prepara-
tion that have been advocated for
porcelain laminate veneers. Another
factor that can influence success is the
amount of remaining tooth structure
in severely worn or fractured teeth.

(continued on next page)

» Tooth Preparation Désign
And Marginal Fit of
Zirconia Crown Copings

» Translucency of
Shaded Zirconia
Core Material

» Long-term Survival of
Densely Sintered
Alumina Crowns
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Preparation Design and
Load-to-failure of

Ceramic Laminate Veneers
(continued from front page)

An in vitro study by Schmidt et al
from the University of Washington
measured the load-to-failure of por-
celain laminate veneers. Variables
included tooth preparation design
(incisal shoulder and incisal shoul-
der with palatal chamfer) and the
amount of remaining tooth struc-
ture (unworn tooth and simulated
worn tooth; n = 8) for each of the

4 groups (cover illustration).

The prepared teeth were restored
with pressed ceramic veneers

(IPS Empress; Ivoclar Vivadent,
Schaan, Liechtenstein). After the
prepared teeth had been etched
for 15 seconds with 37% phospho-
ric acid (Scotchbond Etchant Gel;
3M ESPE, St. Paul, Minn.), a bond-
ing agent (One-step; Bisco Inc.,
Schaumburg, 11l.) was applied to
the prepared teeth. The veneers
were etched with 9.5% hydroflu-
oric acid (Porcelain Etching Gel;
Ultradent, South Jordan, Utah)
for 180 seconds, then silanated
with ceramic primer (Scotchbond
Primer; 3M ESPE). The etched and
primed veneers were luted with
light-polymerizing composite resin
cement (Rely-X Veneer; 3M ESPE).

Each specimen was placed in a
metal holder in a universal testing
machine (Model 5585H; Instron
Corp., Norwood, Mass.) with a
1-kN load cell at a cross-head speed
of 0.05 mm/minute loaded 1 mm
from the incisal edge at an angle
90° to the palatal surface of the
tooth. A load was applied until
catastrophic failure occurred. Load-
to-failure was recorded, along with
the mode of failure (cohesive fail-
ure, adhesive and cohesive failure,
adhesive failure, and root fracture).

The highest mean load-to-failure
was recorded for the unworn tooth
with the palatal chamfer (166.67 +
28.89 N), followed by the unworn
tooth with the shoulder finish line
(131.84 + 18.88 N), the worn tooth
with the palatal chamfer (119.56 =
23.88 N) and the worn tooth with
the shoulder finish line (90.56 +
9.32 N). The mode-of-failure data
indicated that 87.5% of unworn
teeth and 81.25% of simulated
worn teeth had either cohesive or
mixed cohesive and adhesive fail-
ures with fractured veneers.

Comment

In this study, the addition of the
palatal chamfer to the incisal
shoulder of the tooth prepara-
tion improved the load-to-failure
rate compared with the tooth pre-
pared with a shoulder finish line

Types of tooth preparation design for porcelain laminate

veneers

without a definite finish line)

« Incisal shoulder finish line

« Window preparation (limited to the facial tooth surface)
« Feathered incisal edge preparation (extended to the incisal margin, but

» Overlapped incisal edge preparation (with a palatal chamfer)

alone. Nevertheless, the study has
a number of limitations. Results
apply only to the materials and
techniques used, and the 907 force
on the veneers does not occur in a
clinical setting. Specimens did not
undergo thermal cycling through
changing temperatures or dynamic
loading (artificial aging) prior to
testing. Perhaps results would have
been different had the specimens
been artificially aged.

Schmidt KK, Chiayabutr Y, Phillips KM,
Kois JC. Influence of preparation design
and existing condition of tooth structure on
load to failure of ceramic laminate veneers.
| Prosthet Dent 2011;105:374-382.

Tooth Preparation
Design and
Marginal Fit of
Zirconia Crown
Copings

he effect of the circumfer-
Tential finish-line configura-

tion of a tooth preparation
and the marginal fit of a zirconia
crown coping has not been previ-
ously studied. Azar et al from the
University Medical Centre of the
Johannes Gutenberg University,
Germany, conducted an in vitro
study to evaluate the effect of
3 tooth preparation designs on
marginal adaptation.

» Design A had a constant finish-
line depth.

» Design B had a 1.5-mm incisal-
gingival variation of the finish-
line depth.

» Design C had a 3-mm incisal-
gingival variation (Figure 1).
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