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Confaronca e A recent study of porcelain laminate veneers evaluated fracture strengths of

m' 'H“: r.tf;:;;nl Dﬂal:l Editors laminates bonded to teeth with 4 designs of incisal reduction: (A) knife edge

incisal finish line; (B) 2 mm butt joint reduction: (C) 1 mm reduction with a
lingual chamfer; and (D) 4 mm reduction with 1 mm lingual chamfer. Intact

teeth (B served as controls. [(Sec Fracture of Ceraric Lamiirate Veneers, insidel.
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All-ceramic restorations provide exceptional esthetics with

_ their ability to mimic natural teeth, Although improvements have

* Clinical Trial of occurred during the last 10 years, limitations exist in the current

All-Ceramic Crowns knowledge of porcelain restorative materials and technigues, Clini-

cally relevant studies are especially useful, and this issue of Pros-

thodontics Newsletter reviews several reports on contemporary
dental ceramics with practical application to clinicians.
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Naque Accumulation
\nd Porcelain Roughness

Adhesive porcelain restorations
re commaonly ground and polished by
he dentist in the mouth after bond-
1g. Although there have been studies
elated 1o polishing methods and the
urface quality of porcelain, the rela-
ionship between porcelain smooth-
ess and plague retention is not well
nderstood,

A microbiologic study of biofilm
coumulation on porcelain disks was
aonducted by Kawai et al of Osaka
niversity, Japan. Polished porcelain
pecimens (Vita Celay. Vita Zahn-
abrik, Bad Sackingen, Germany) with
i different roughness values and
lazed porcelain disks were used as
ubstrates.

The amount of bacteria and glu-
ans [adherent polysaccharide matrix)
pcreased with incubation time up o
‘4 hours. Surfaces polished with dia-
nond paste {Dia-Finish., Renfert
smbH, Hilzingen, Germany) accumii-
ated the least plagque. Although the
dazed surfaces were smoother than
hose produced by 2 of the 3 polishing
nethads, they accumulated the miost
Haguie.

ORI

Porcelain restorations have been
Tewen to accumulate less plague com-
sarcd with other dental restorative
naterials. Because plague is a requi-
ite for dental caries and periodontal
lisease, reductions in plague will pro-
luce a positive biologic effect. Glazing
< assumird 1o be highly desirable and
ntraoral finishing is commaonly ac-
omplished to mimic the clinical ap-
wearanee of a glaze,

Results of this study suggest that
ntraoral porcelain polishing with dia-
nond paste would produce a surface
wvith the least potential for plaque re-

tention. This in vitro study evaluated
a simulated oral plagque composed of
only 1 species of bacterium. Dental
plagques are composed of hundreds of
different kinds of bacteria, so addi-
ponal studies are necessary (o deter-
mine the finish most likely to resist
plague retention.

Kawai K, Urgno M, Ebisu 5. Effect of unfoce
rourhiness of porcelmin on odivesion of becleria
and their symihesizing glocons. | Prosthet
Dot 2000EET:Gl1-667,

Fracture of Ceramic
Laminate Veneers

Porcelain laminate veneers have
been used to restore esthetically
blemished anterior teeth for more
than 15 yvears. Beported Milure rates
have been relatively low, and the ma-
jority of failures were related to frac-
ture of the ceramic materal. An in
vitro study by Castelnuove et al of
Loma Linda University, California,
evaluated the strength of laminate ve-
neers bomded to extracted tecth.

Figure 1. Overlap of incisors progduces
an interincisal angle (A) and labially
directed component of force (solid
arrow] durtng closure fshaded arrowl, A
90" loading angle was selected fo fest
streagth of laminale vereers,

Four different designs of incisal
tooth reduction were investigated,
and inmact teeth served as controls
isee cover illustration). IPS Empress
veneers [veclar, Schaan, Ligchten-
stein) were bonded 1w the prepared
teeth with Variolink resin cement (IPS
Empress Cem Kit, lvoclar). The teeth
were subjected to a 90° load on the
lingual surface with a universal testing
machine until failure ocourred [see
Figure 1)

Results indicated that the veneers
with 2 mm of unsupperted porcelain
combined with a lingual butt joint
(oower illustration, weoth B} and those
with an incisal knife edge finish line
feover illustration, tooth A) were sta-
tistically as strong as the intact teeth.
The placement of a lingual chamfer
did not improve the fracture threshold
of the samples. Veneers with 4 mm of
unsupported porcelain and a lingual
chamfer {cover illustration, tooth D)
Were as strong as vencers with 1 mm
of incisal reduction and a lingual
chamfer (cover illustration, toath C).

Comment

Atooth preparation with 1 mm of
incizal reduction that wraps around
ithe incizal edge to form a lingual
chamfer has been very successful and
is commionly regarded as optimal, Be-
sults of this study suggest that a
preparation with flat incisal reduction
that terminates as a lingual butt joint
should perform at least as well,

Hat incizal reduction has several
practical advantages, including case
of preparation and unrestricted scat-
ing of the finished veneer (see Figure
2). The veneer with a lingual chamfer
margin can only be seated from an
incise-cervical direction, which is in-
convenient for the technician and den-
tist [see Figure 3).

The failure threshold for the ve-
neers with 4 mm of incisal porcelain
was not statistically different from the
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Figure 2. Veneer for tooth preparalion with butt joint incisal reduction
carl be sealed from aulliple direchions,

%

Figure 3. Veneer for tooth preparation
with I rvire fvcisel redirchion end lingial
chamfer can only be seated fror an
inciso-cervical direction,

traditional wraparound preparation
with 1 mm of incisal porcelain, There-
fore, results sugzest that aveneer that
restores up to 4 mm of lost incisal
toath structure can be as successful as
a conservative veneer with 1 mm of
incisal poreelain,

Samples were neither thermocy-

cled before vesting nor dynamically
loaded, limiting this in vitro study.
Mevertheless, the results provide very
useful information that should Im-
prove our understanding of the physi-
cal properties of the materials and the
reliabdlity of technigques used for por-
celain laminate veneers.
Costelmsrae [, Tiar AHL Mailips K, o ol
Fracture Ioad and drode of failure of cenaniie
veneers with differemt preparations. | Pros-
thet Denit JOMMET: 171150,

Bonding of
Glass-Infiltrated
Aluminous Ceramics

Bonding of all-ceramic crowns
with an adhesive cement has been
shown to reduce the fracture rate
of the restoration after it is put in
service. With most all-ceramic materi-
als, the fitted surface of the crowm is

etched with hydrofluoric acid and
coated with a silane<coupling agent
before bonding.

The mternal surface of the In-
Ceram crown (Vita Zahnfabrik, Bad
Sackingen, Germany) 15 a glass-infil-
rrated aluminous porcelain that does
not etch well. Two studies evaluated
surface treatments of In-Ceram core
material and their effects on bonding
capabilities of the materal o resin
CeIments.

Madani et al of the University of
Hong Kong varied the treatment of the
surfaces of the core material by using
2different concentrations of hydroflu-
orc aad. A third group was sand-
Hasted [not etched) with 30 pm alu-
minum oxide. A porcelain known to
cich effectively (Vitadur Alpha, Vita)
served as a control.

For all specimens, Clearfil cou-
Ming agent (Covex Holland BY, Haar-
lem, Metherdands) was applied and
Fanavia 21 cement [(Kuraray., Osaka,
Japan} was wsed for bonding, A sue-
cessful bond, comparable to the con-
trol, was achieved for the In-Ceram
material without etching.

In the second study, Sen et al of
Istanmbul University, Turkey. air
abraded In-Ceram samples with either
diamond particles or 50 g aluminum
oxicde, and bonded them with Panawvia-
Ex cement (Kuraray] or Super-Bond
cement (5un Medical Co., Ltd., Kyoto,
Japan). Shear bond strengths were
highest for the group air abraded with
diamond particles and bonded with
Panavia-Ex cement.

Commeint

The Panavia brand of cements is
composed of a phosphate=monomer
composite resin, These cements ap-
parently produce an ester bond with
the ceramic oxide and air abrading
increases the surface area for bond-
ing. Although diamond particles pro-
duced a stronger bond, there was less
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o Adhesive coments and new post materials
# Dentin thickness after post-space preparation
& Fluoride and direct core materials

oss of surface material with alumi-
wum oxide abrasion.

Results suggest a clinically accept-
thle bond can be achicved with a
Fanavia cement and simple air abra-
ibom withowt erching.

Wadani M, Che FC5, MalDonald AV, Smales
21 Effects of swrface ireatments on shear bomd
itrengtis between a resim cemend and an ale
ming fore, | Prosthet Deny 2000826044
(2

sen 0, Pyrazogly B, Tuncelll B, Golfer G.
iher band strength af resim fuding cevirend fo
shass-infiltrated poroes alumimar oxide cones,
Prostiser Dent 2000:83:2 10-215,

Clinical Trial of
All-Ceramic Crowns

All-ceramic crowns can provide a
nore lifelike appearance, However,
hesir fracture strengths are lower than
hose of conventional metal ceramic
Towns. An all-ceramic crown com-
wsed of a glass-infused aluminous
ore veneered with feldspathic porce-
aim [In-Ceram, Vita Zahnfabnk, Bad
sackingen, Germany) was introduced
pproximately 10 years ago with
Aaims of superior physical propertics.

Although several in vitro studies
ave suggested improved resistance
o Tracture, there have been few clini-
al investigations of the performance
»f this system, Clinical data taken from

a private dental office imvolving 408
In-Ceram crowns for 107 patients
were recently reported by Molaren
and White of the University of South-
em Califormia.

This prospective study of data col-
lected from 1990 to 1997 incuded
crosvns that had been in service from
I o 86 months. OF the 223 crowns
with at least 36 months of follow-up,
a failure rate of 1.3% per year was
calculated. Approximately 79% of all
fractures for the total sample involved
miolars, which represented 32% of the
teethin the study. The highest success
rate was recorded for antenor crowns,
which showed a 3-vear survival rate of
98%,

Comment

This prospective clinical trial is im-
pressive, It represented a relatively
large sample size and all treatment
wias provided by | prosthodontist in a
private practice. Only 9 patients were
lost vo follow-up among the entire
study population and over halfl the
crowms were followed for at least 36
months,

The strength of the evidence from
a study with this design and of this
magnitude 15 relatively good, and re-
sults are encouraging. Although this
study indicated thar excellent success
with In-Ceram crovwms can be expected
for at least 3 vears, the prognosis is
best when the orowns are placed on
antenior teeth. The primary advantage

Qi rexd repor featirres a
discussion af these claims and Hre
studies Bhal support them, as well
as edlver articles exploring

bopics of vitel inferest Fo you

a% & pracibioner,

of an all-ceramic Crowm I8 SUpenior ¢5-
thetics. The prognosis for this crown
system is highest for the most estheti-
cally demanding situations,

Molaren EA, Whele 55, Survival of la-Ceram
CTOWHE i @ prinnle prociice: a prospechive
clirival trial, | Prosthet Dent 2000:83:2 16
222,

Do yow o yoier siafl hove ainy
questions or comments about
Prasthodantics Newsletter?
Mease write or coll our office. We
wotld be happy to hear from you,




