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'rhe rcombination of zirconia-based material with
computer-uided design/computer-assisted manu
lacture (CAD/CAM) technology has mcreased the
range of applicatiun ol these materials in dentistry.
Zirconia ceramic has excellent mechanical properties!
but is mghly opaqgue, so the framewnork must be coy
ered with veneering porcelam lor a more acceptahle
esthetic outcome. However, failure of the veneenng
porcelain has been identified as a common compli-
cation? Recently, monolithic zirconia restorations
have been introduced as an altemative o zirconia
veneerad with feldspathic porcelain to eliminate chip-
ping lailures of veneer ceramics.

Although accuracy of lit has a considerable effect
on the clinical success of the restorations,” o date
no studies are available with regard to the marginal
fit of monolithic zirconia in comparison with veneercd
zirconia in postenor fixed dental prostheses (FDPs).
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The aim of this study was to investigate and
compare the marginal lit ol posterior FDPs made
monolithic and veneered zirconia ceramics me
factured using CAD/CAM technulogy with that
metal-ceramic posterior FDPs, and to analyze the
lerences between abulments and between vest)
lar and lingual surfaces. The null hypothesis was
Lthese would be no diflerences belween the zirg
ceramic systems and metal-ceramic restoral
abutments, and surfaces.

Materials and Methods

Thirty standardized master steel dics with two abute
ments and a base were prepared to receive posterior
three-unit FDPs. Abutments were prepared with 3
I-mm-wide chamler and a 6-degree angle of conver-
gence of the axial walls. Specimens were 1andomiy
divided into three groups (n = 10): (1) metal-cerame
(control group), (2} veneered zirconia (Lava Zirconia,
3M ESPE), and (3) monolithic zirconia (Lava Plus,
3M ESPE). The metal-ceramic FDPs were fabricated
using the convenlional lost-wax technique and cast
with a chromium-cobalt (Cr Co) alloy (Ugirex C, Ugin
Dentane), using an induction vacuum/pressure cast-
ing machine. The zirconia restorations were prepared
according to the manufacturer’s specifications by the
same expenenced technician. The process ol labricat-
ing the zrconia CAD/CAM restoratinns consisted of
scanning and digitizing the steel abulments with the
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Lava Scan (3M ESPE) and designing the sltruclures
using the system software (Lava CAD, 3M FSPE).
Frameworks were millcd from presintered yilia-stla

bilized zirconium oxide blanks in the Lava Form (3M
ESPE) and sintered in the Lava Therm (3M LSPL). The
Lava Zirconia specimens were veneered with the Lava
Ceram ceramic (3M ESPE), and the Lava Plus speci-
mens were not veneered. A digital caliper (Mitutoyo)
was used to ensure Lhal the porcelain thickness was
correct in the metal-ceramic and veneered 7irconia
specimens. All FDPs were cemented using a glass-
jonomer cement (Ketac Cem EasyMix, 3M ESPL).
Each FDP was scaled on the abutments with firm
finger pressure, amounting (o a uniformly distribuled
Joad of 10 N during 10 minutes, determined with a
dynamometric key (USAG 820/70, Utensilerie). The
specimens were subjucted to 1,000 thermal cycles
LThermocycling TC-3, SD Mechatronik), at 5°C and
55°C with a 30-secund dwell time to simulate aging of
e restorations in vivo.

To standardize the marginal lit analysis, spe-
oific landmarks were traced with an indelible pen
mocolor Permanent, Staedtler) in the middle of the
estibular and lingual surfaces of each abutment, 10
sure repealable positions The fit was assessed by
easuring the distance between the crown margin
d the preparabion cavosurface angle.

A SEM (JSM-gs800, Jeol) with a magnification
*500 was uscd for measurements. A total of 60
sasurements were recorded for each specimen
30 per ahutment, 15 per each vestibular and lingual
face). Measurements were always taken al the
e points, and cach specimen was positioned in
base perpendicular to the optical axis of the mi-
groscope at a constant angle (25 degrees). To com-
e the marginal discrepancy on abutments, the
=asurement means obtained from both surfaces
the abultments were calculated for each speci

=n. Measurements for each FDP were averaged,
d this was used to determine the mean marginal
screpancy ol cach group.

The data ohtained were statistically analyzed using
-way analysis of variance lor comparisons amung
e groups, and Student paired f test Lo compare
arfaces and abutments for each group analyzed.
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Table 1 Mean and Standard Deviation of the Marginal
Discrepancies for Surlaces amd Abutments in
Lach Group

Abptmant Mean 8D

Mean S0
Group  Surface (pm)  (pm) n (pm]  (pm)
MC Vv 73 a6 1 4 25
(n=10) l M 18 2 65 2
17 v 76 a6k 1 9 26
|:II - 'r'J | i an 2 Ba nhH
M v 72 RL} 1 Ha 53
n=10) | B3 &3 2 n 3z

SO = standsnd devintion, M = metal ceramic: LZ = Laws Trevonia,
LM = Lavas Pus: V = weastibular, | = lingual.

Statistical significance was set at P < .05. SAS 9.1
statistical software (SAS Inslitule) was used for the
analysis.

Results

Table | shows the means and standard devialions
for the groups and the vanables analyzed. The mar-
ginal gaps for the experimental groups were within
the clinically acceptable range. The Lava Zirconia and
Lava Plus groups showed similar vertical marginal
discrepancies (76.2 £ 36.3 pm and 77.5 + 38.9 pm,
respectively). and no significant differences (P = 661)
in marginal discrepancics were observed among the
groups (Figs 1 and 2).

When differences i marginal discrepancies be-
tween abutments were analyzed, Lhe paired t test
showed no differences lor Lava Zirconia (P = .3), Lava
Plus (P = .3). or metal-ceramic (7 = 9). No significant
differences were obscived in marginal discrepancics
between vestibular and lingual surfaces for the Lava
Zirconia (P - .9), Lava Plus (P = .6), and melal-ceramic
{P = .2) groups (Fig 3).

Discussion

This study evaluated the vertical marginal fit of
monolithic, veneered zirconia-hased ceramic and
melal ceramic posterior FDPs. The data obtained sup-
port the acceplance of the null hypothesis because no
dilferences were observed among the groups or be-
tween surfaces or abutments.
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Veneered zirconia restorations have several draw-
backs. Chipping of the veneering ceramic is onc of
the main problems, with chipping rates higher than
those of metal-ceramic restorations.” Several trials
have been performed in an attlempt to reinforce the
veneering porcelain, but the nbvious way Lo avoid the
chipping is to replace the vencer/core hilayer with a
monolithic ceramic, which consists of a single zirconia
material without veneering. Monolithic zirconia resto-
rations exhibit markedly superior chipping and lrac-
ture resistance relative to their porcelain-veneered
counterparts, as previously reported.®

Although no studies have reported results with
respect to monolithic grconia FDPs, previous stud-
ies have evaluated the marginal fit ol zirconia resto-
rations.** In the present study, the measurements of
marginal fit exhibited discrepancies in the range of
clinical acceptance (< 100-120 pm) according to pre-
vious studwes.”

In this study, no differences were observed belween
abutments and surfaces for the zirconia systems ana-
lyzed, in accordance with a previous study.® This could
be explained by the lact that the same technician fab-
ricated all the restorations, aveiding the possibility that
different technicians involved in the fabrication of the
restorations could influence Lhe results.?

Although monolithic zirconia FDPs provided excel-
lent fit of < 100 pm, this sludy had some limitations.
One was that the restorations were fabricated under
standardized conditions. Another limitation could be
thal today many CAD/CAM prostheses are made from
digital impressions with no master die to refer back to
for fit. To date digital impressions are not used rou-
tinely by all clinicians, and not all digital impressions
syslems have the same accuracy. Thus, in the present
study digital impressions were nol Laken to avoid the
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inherent error that could be introduced by the
oral scans. The study was locused on marginal
crepancies of monolithic and veneered arconia
and only twn CAD/CAM zirconia systems were
lyzed. Certamly, the authors were aware that L
other zirconia systems that may provide diffe
sufts. However, the zirconia systems analyzed in
sludy were provided by the same company,
comparison of the results between the two
syslems. Thermocycling was used o artificially
the specimens. However, Lthere is a lack of star
1zalion in that the parameters (ie, bath lem
number of cycles. dwell times) arnd regimens
with few exceplions, are proposed withoul ref
to in vivo evaluations. Horizontal lit was not eval
and il is important to keep in mind the clinical i
cations of this discrepancy. Therefore, more s
on marginal discrepancy of monolithic zirconia,
thermocycling, with larger samples accompanied
long -term fullow-up clinical trials are needed.

Conclusions

Ihe results of this study show that monolithic zir
posterior FDPs exhibit similar vertical marginal
crepancics to veneered zirconia postenor FDPs,
the accuracy of fit achieved by both zirconia sys
analyzed and the metal-ceramic group was within
range of clinical acceptance. No influence of locali
Lon measurements was observed.
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