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Clinical Evaluation of Three
Types of GAD/GAM Inlay/
Onlay Materials After 1-Year
Clinical Follow Up

ABSTRACT

Objective: To evaluate the clinical performance and the marginal adaptation of inlay/
onlay restorations made of lithium of a new lithium disilicate strengthened, lithium alumi-
no-silicate glass-ceramic (LAS) material compared with a conventional lithium-disilicate
glass-ceramic (LDS) and new-generation polymer-based CAD/CAM resin composite (CS)
materials over one year. Materials and Methods: Seventy-five inlay-onlay restorations were
placed in 35 patients. The restorations were assigned and randomized to three groups as
LDS, LAS, and CS. Clinical evaluations were performed after one week, six months, and
one year after the cementation, according to the modified United States Public Health
Services (USPHS) criteria. The marginal quality analyses of 21 samples (n=7) were as-
sessed under a scanning electron microscope. The data were analyzed by using Friedman,
Wilcoxon Signed Ranks, Chi-square and Paired t-tests (p<0.05). Results: No statistically
significant difference (p>0.05) was found between groups in the modified USPHS, gingival
index, and plaque index evaluations, and the total success rate was 100% for three groups
after one year. Following SEM evaluations in all groups, continuous margin percentages
were decreased, but these results were not statistically significant (p>0.05). Conclusions:
Lithium disilicate-strengthened lithium aluminosilicate glass-ceramics can be considered
areliable material for an option for posterior onlay/inlay restorations.

oooooooooooooooooooooooooooooooooooooooooooooooooo

INTRODUCTION

There has been a rapid evolution of restorative materials in digital den-
tistry over the last decade. All-ceramic inlays and onlays have become
popular in restorative dentistry due to their high aesthetic quality, dura-
bility, wear resistance, color stability, biocompatibility, and conservative
treatment, with high long-term survival rates.>® Development with of
CAD-CAM technology is now commonly used for the fabrication of indi-
rect esthetic restorations, and ceramic restorations can be manufactured
in a single appointment. The impressions are taken with digital intraoral
scanners and transferred directly to the milling device. Thus, the work-
flow chain is accelerated, and the process errors arising from impression-
taking and model fabrication are eliminated.’® Several chairside CAD/CAM
ceramic blocks have been commonly used for this purpose in routine
clinical practice.”™” There are several ways to classify dental ceramics, in-
cluding clinical indications, composition, microstructure, etching, process-
ing methods, firing temperatures, translucency, fracture resistance and
antagonist wear.">" On the other hand, new restorative materials that
have recently been launched in the dental market are not easily classi-
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fied in these terms.*2111314 Gracis et al.', therefore, introduced
a new ceramic classification system with three headings as
follows: glass-matrix ceramics, polycrystalline ceramics, and
resin-matrix ceramics. Some popular glass-matrix ceramics
milling blocks, such as IPS e.max CAD (Ivoclar Vivadent), in-
clude lithium disilicate glass-ceramic materials used routinely
for inlay/onlay restorations. Even if these CAD/CAM blocks are
highly esthetic, these ceramic materials should be glazed with
oven firing and require the additional steps causing longer
chair time procedures.”®'2 To accommodate the material to
the needs of chair-side CAD/CAM production, launching new

materials with hand-finish and polish procedures are essen-
tia|‘2,‘|‘l,13-18

New composite resin nanoceramics CAD/CAM blocks are fabri-
cated by high-pressure high-temperature polymerization result-
ing in improved mechanical characteristics which might make
them suitable as materials for single crown restorations.'>'¢ Cer-
asmart (CS) is a resin composite material consisting of flexible
nanoceramic matrix with an even distribution of nanoceramic;
composite resin material 71% silica and barium glass nanopar-
ticles by weight with a flexural strength of 238 MPa. With a revo-
lutionary flexible nanoceramic matrix structure, these materials
should provide unique physical properties and impact disper-
sion due to the entirely homogeneous and evenly distributed
nanoceramic network. These materials aim to combine the ad-
vantages of ceramics, e.g., structural durability and color stabil-
ity, and composites, e.g., improved flexural properties and low
antagonist wear.'"

To shorten the chairside time other materials based on lithium
disilicate-strengthened lithium aluminosilicate glass-ceramic
(LAS) have been introduced. The new LAS material (Institut Strau-
mann) is a lithium aluminosilicate ceramic reinforced with lithi-
um disilicate containing 64-70 % (by weight) SiO, and 10.5-12.5%
LiO,. The addition of 10.5-11.5 %wt. Aluminum oxide leads to
improved strength.’21

Esthetic value, fracture resistance, marginal and internal ad-
aptation are the most critical factors for the long-term clinical
success of dental restorations.'*? The restoration has a glossy
surface that has a similar reflection, and refraction character-
istics as natural teeth to enhance the esthetic appearance and
create a smooth surface to maximize the flexural strength of the
restoration. Also, these smooth/glossy surfaces minimize the risk
of chipping or fracture and should minimize abrasive wear of op-
posing teeth/ restorations.??2 The deterioration of marginal fit
over time can result in microleakage and plaque accumulation,
leading to the adherence of oral bacteria and potentially increas-
ing the risk of secondary caries, endodontic inflammation, post-
operative sensitivity, and periodontal problems.=4

There are few clinical studies that exist for controlled clinical
conditions of new chairside CAD/ CAM materials and no clinical
study on the LAS-ceramic. Therefore, the purpose of this pro-
spective clinical study was to evaluate the clinical performance
and marginal adaptations of posterior inlays and onlays milled
from three different CAD/CAM blocks over one year.

The null hypothesis was; There would be no significant differ-
ence between LAS and CS and LDS materials for posterior onlays
restorations in terms of clinical parameters and marginal adap-
tation after one-year evaluation.

MATERIAL AND METHOD

In this study, 35 patients (23 females, 12 males) who required
esthetic inlay/onlay restorations were selected. Inclusion crite-
ria are adults who need an inlay/onlay restoration for one tooth
(that can be isolated with the use of a dental dam and has at
least one intact cusp), can tolerate restorative procedures and do
not have severe bruxism, periodontal or carious disease or poor
oral hygiene. All of the patients were treated at the Department
of Prosthodontics of Marmara University Dentistry Faculty. The
mean age of the patients was 24 years (range: 18-65 years). The
study was implemented according to the human research norms
and guidelines and was approved by an ethics committee (Mar-
mara University, Faculty of Dentistry Ethics Committee Istanbul,
Turkey. Registration number: 2016-28). All patients are given in-
formation about the study and signed written informed consent.

The study included 75 inlay/onlay restorations: 60 onlays and
15 inlays, cemented in 60 molars and 15 premolars. The restora-
tions were assigned to three groups according to the restorative
materials used. Each group involved 25 teeth restored with 25
restorations (Table 1). For each patient, the material of restora-
tions was randomized using a sealed envelope.

For the decision to restore teeth for inlay and onlay restora-
tions, the cusp with is the dependent factor. If the cusp width
and height were not enough, the inlay is preferred with the proxi-
mal box in the minimally invasive approach. If the cusp were not
sufficient enough to support the restoration, the cups were re-
duced approximately 2 mm according to the material thickness
and occlusion.?* Onlay is required if the decay has extended to
include one or more of the tooth's bumpy structures on the bit-
ing surface.®

The first step of the treatment was the removal of the old
filling material or tooth decay in the teeth to be restored. The
preparations were performed without beveling the margins and
leaving no undercut area using 90-126 pm diamond burs (Acu-
rata GmbH, Germany), followed by final refinement with 25 ym
finishing diamonds. A reduction of at least 2 mm for function-
al cusps and a reduction of at least 1.5 mm for nonfunctional
cusps was performed by controlling the interocclusal distance.
The restorations were at least 1.5 mm deep, 1.5 mm thick and 2
mm wide at the isthmus with rounded occluso-axial angles. The
preparations were checked with a caries indicator (Sable Seek,
Ultradent, USA). If needed, dentin areas near the pulp were cov-
ered with a calcium hydroxide paste (Dycal; Dentsply, USA).

After preparations completed, Computer-aided impressions
(CAI) were taken using the Cerec Omnicam (Sirona, Bensheim,
Germany) intraoral scanner, and the data were sent to the lab-
oratory via Sirona Connect software 4.4.4 (Sirona, Bensheim,
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Table 1. Distribution of restored teeth in the maxilla and mandible

Premolar Molar Maxilla Mandible
Inlay Onlay Inlay Onlay Inlay Onlay Inlay Onlay
LDS 2 6 14 4 12 4 5
LAS 3 5 15 3 13 5 6
cs 2 4 16 3 10 3 7
Total 7 15 45 10 35 12 18

Germany). The intraoral virtual models were transmitted to
the CAD software program, and restoration margins were
drawn. Based on the margins, restorations were designed us-
ing identical parameter settings. The same operator made all
the preparations. A single experienced technician prepared
the laboratory phase of the restorations for CAD-CAM restora-
tions.

MILLING PROCEDURES:

For all materials, the appropriate color and size of the block
were chosen for each patient, and all restorations were fab-
ricated in the Cerec Inlab MC XL milling machine (CEREC 3D,
Sirona Dental Systems GmbH, Bensheim, Germany) according
to the manufacturer’s instructions.

LDS block was milled in the precrystallized state using its
standard milling strategy. After blocks were milled, the res-
toration was crystallized (The crystallization process gives the
glass-ceramic its ultimate strength and esthetic properties) in
a porcelain furnace (P300, Ivoclar Vivadent) at 850°C for ap-
proximately 30 minutes, following the manufacturer’s instruc-
tions. The operator polished the restorations using the polish-
ers provided in the sequence and diamond paste (OptraFine,
Ivoclar Vivadent).

LAS blocks milling procedures similar to LDS blocks.Besides
LAS blocks are fully crystallized after milling procedures, the
restorations finished, polished and fitted immediately without
requiring additional crystallization firing. The three restora-
tions needed a glazing procedure due to color mismatch; the
rest were merely polished. The restorations polished with the
polishers provided in the sequence and diamond paste (Op-
traFine, Ivoclar Vivadent).

The milling program for CS composite resin block materials
selected, and after milling, the restorations were finished us-
ing the GC ultimate finishing and polishing kit and Diapolisher
paste (GC). Also the CS blocks no needed no glazing and no fir-
ing. Besides when there was some color adjustment (two res-
torations) a quick characterization with the stroke of a brush
used by using the wear-resistant coloring glaze (Optiglaze
Color, GQC)

EJPRD
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BONDING PROCEDURES

The adhesive cementation was performed for all groups ac-
cording to the manufacturer’s instructions.

Surface treatment of restorations; The inner surfaces of each
restoration were treated according to the manufacturer’s in-
structions for each group.

Etching with 5% hydrofluoric acid gel (IPS Etching gel; Ivo-
clar Vivadent) was applied for 20, 30 and 60 seconds for LDS,
LAS and CS restorations respectively according to the manu-
facturer’s instructions. Then rinsed for 60 seconds with run-
ning water and dried for 30 seconds with moisture-free air. A
ceramic primer containing silane coupling agent (Monobond
Plus, Ivoclar Vivadent) was applied to the intaglio surfaces of
all restorations and allowed to dry for 60 seconds. After the
silane application, the solvent was vaporized with compressed
air. Unfilled resin (Adhese Universal; Ivoclar Vivadent) was ap-
plied to the internal surface of the restorations and dispersed
with compressed air.

Cementation of restorations; All groups restorations were ad-
hesively luted under a rubber dam. Before cementation, the pre-
pared teeth were carefully brushed with a fluoride-free polishing
paste. The 37% phosphoric acid gel (Total Etch, Ivoclar Vivadent)
was applied to the enamel margins for 30 seconds and dentin ar-
eas for 15 seconds and then rinsed for 30 seconds. Adhese Univer-
sal (Ivoclar Vivadent) was applied and scrubbed into the tooth sur-
faces for at least 20 seconds. After dispersal with compressed air,
the tooth surface was polymerized for 10 seconds per the manu-
facturer's recommendations. All inlay/onlays were adhesively
luted with Variolink Esthetic DC (Ivoclar Vivadent) automix syringe.
The restorations were inserted with moderate pressure and po-
lymerized for two seconds per quarter surface. Excess luting agent
was carefully and easily removed with a scaler. Next, the restora-
tions were light-cured, starting with the proximal margins for 40
seconds. After polymerization, the rubber dam was removed, and
the occlusion was carefully checked. Diamond finishing burs and
the diamond polishing system (Diapol Kit RA305, Eve, Naples FL,
USA) were used if necessary. Then the color of the restorations
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was visually evaluated, by using Vita A-D shade guide (Vita Zahn-
fabrik) at the beginning and during the control intervals

CLINICAL EVALUATION

Clinical evaluations were performed at baseline and six
months and one year after cementation by two advanced ex-
aminers. To assess the inter-rater reliability between examin-
ers “Percent Agreement for Two Raters” methods used. If both
examiners agreed, IRR was recorded as 1 (or 100%), and if both
examiners disagreed, IRR was recorded as 0 (0%). Modified
United States Public Health Services (USPHS) criteria were used
to evaluate postoperative sensitive, marginal integrity, margin-
al discoloration, surface texture, color stability, wear, fracture, Figure 1a-c: (LDS restoration). a) Preoperative image b) Baseline
and secondary caries at baseline, then after six months and one ¢) one year recall
year (Table 2). The baseline rating was determined immediate-
ly after the finishing and polishing procedures using mirrors,
probes, and radiographs. Photographs were taken at the be-
ginning, after preparation, cementation, one week, six months,
and one year for each group (Figures 1-3).

Table 2. Modified USPHS evaluation criteria used in this study

Alfa: No mismatch in color, shade, and translucency between
restoration and adjacent tooth structure

Bravo: Mismatch between restoration and tooth structure within

Color match the normal range of color, shade, and translucency
Charlie: Mismatch between restoration and tooth structure outside
the normal range of color, shade, and translucency
Alfa: No discoloration on the margin between the restoration and the tooth structure
Marginal discoloration Bravo: discoloration on the margin between the restoration and the tooth structure

Charlie: Discoloration has penetrated along the margin of the restorative material in a pulpal direction

Alfa: No visible evidence of ditching along the margin
. i Bravo: Visible evidence of ditching along the margin not extending to the dentinoenamel junction
Marginal integrity
Charlie: Dentin or base is exposed along the margin
Delta; Restoration is mobile, fractured, or missing

Alpha: No evidence of caries contiguous with the margin of the restoration
Secondary caries
Bravo Caries evident contiguous with the margin of the restoration

Alfa: Smooth surface

Surface Texture Bravo: Slightly rough or pitted, can be refinished.

Charlie: Rough, cannot be refinished

Alfa: No postoperative sensitivity
Postoperative sensitivity
Bravo: Postoperative sensitivity

Alpha: No evidence of fracture

Fracture
Bravo: Evidence of fracture
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Figure 2a-c: (LAS restoration). a) Preoperative image b) Baseline
c) one year recall

Figure 3a-c: (CS restoration). a) Preoperative image b) Baseline
¢) one year recall

THE MARGINAL QUALITY DEFINITION (SEM ANALYSIS)

For the marginal quality definition, representative 21 onlay
restorations were assessed under a scanning electron mi-
croscope (SEM) at 200x regarding marginal changes (7 each
group) for baseline and one-year evaluations (Figures 4 and
5). All of the selected restorations had supragingival buccal
margins. The tooth and restoration surfaces were cleaned
with a 5% NaOCl solution and washed with water. SEM evalu-
ations procedures have followed by the procedures as previ-
ously described.*

STATISTICAL EVALUATION

IBM SPSS Statistics for Windows, Version 21.0 (Armonk, IBM
Corp, NY, USA) was used for the statistical analyses. Descrip-
tive statistical methods for frequency, percentage, mean,
standard were used for the evaluation of the study data. The
results were evaluated at a 95% confidence interval and a sig-
nificance level of p <0.05. The Wilcoxon signed-rank test was
used for the determination of differences. The Friedman test
was used to determine whether statistically significant differ-
ences existed in the time-to-time comparison of the param-
eters in the LDS, LAS, and CS groups. The clinical parameters
at baseline and after six months and one year were compared
separately with the chi-square test. For the scanning electron
microscope evaluation, differences in the means for continu-
ous measurements at baseline and one-year follow-up were
analyzed by the independent samples t-test.

Figure 5: SEM images LDS (d), LAS (e) and CS (f) model after 1 year in situ
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RESULTS

In this study, 75 inlay/onlay restorations were fabricated as 22
(29.3 %) inlays, 53 (70.6 %) onlays and luted on fifteen premo-
lar and 60 molar teeth. Forty-five (60%) restorations were in the
maxilla, and 30 (40%) were mandible (Table 1). During the fol-
lowing periods, all restorations were in situ were evaluated in 35
patients (Recall rate 100%).

CLINICAL EVALUATION

The percentage distributions of the scores for the modified
USPHS criteria -marginal fit, anatomic form, color, surface
roughness, marginal discoloration, tooth and restoration in-
tegrity - at the baseline, 6-month and one -year follow-up visits
are presented in Table 3.

All tested restorations used modified USPHS criteria, and no
Charlie or Delta ratings were observed at all intervals during
one year’s study periods all parameters clinically evaluated.

The color of all restorations was clinically acceptable at the
time of placement during the observation period. No second-
ary caries or endodontic complications were observed in the
given recall periods. Only one restoration from the LDS group
exhibited minor fractures. The fractured restoration consisted
of one onlay located on the mandibular molar region. It is re-
stored without need of replacement only polishing this minor
fractured surface. The patients who provided a Bravo rating
for postoperative sensitivity at baseline were asked again af-
ter six months and reported the absence of pain, transforming
the Bravo rating into an Alpha one. The patients for all groups
were satisfied with the treatment carried out.

In terms of all evaluated criteria, there were no significant
differences between the groups in comparison with the modi-
fied USPHS criteria at the baseline, 6-month, and 1-year evalu-
ations (p>0.05).

Also, there was no statistically significant differences with
marginal discoloration, marginal integrity, surface texture,
and color match were detected between each recall for intra-
groups evaluations (The chi-square test, p>0.001). Differences
over time as regards color, surface roughness, and chewing
efficacy parameters in the groups were compared with the
Friedman test. There were no significant differences between
the restorative materials after the different follow-up periods.
(p>0.05).

The time-dependent plaque and gingival indexes were com-
pared using the Friedman test. There was no statistically sig-
nificant differences with plaque and gingival indexes values for
each group. The Wilcoxon signed-rank test was used for the
determination of differences. (p>0.05).

THE QUANTITATIVE MARGINAL QUALITY
ASSESSMENT

The results of the marginal adaptation at the interface be-
tween the restoration/cement and enamel/cement are shown
in Tables 4. No statistically significant differences (p>0.05)

found between groups baseline and after one year of cemen-
tation for the percentage of “continuous margin” at the total
marginal length (Figures 4 and 5).

DISCUSSION

In this prospective controlled randomized clinical prelimi-
nary study lithium disilicate glass-ceramic (LDS), lithium disili-
cate strengthened lithium alumino-silicate glass-ceramic (LAS)
and new-generation polymer-based materials; composite res-
in (CS) manufactured inlay/ onlay restorations were assessed
at one year.

During the evaluation of the clinical performance of the three
groups within one year, a low failure rate of 1.66% was seen.
A general survival rate of 100 % was recorded for LAS and CS
and 96.3% for the LDS group after one year. In this study, none
of the 75 restorations were lost. In this study with complying
with the other studies have reported overall success rates of
between 90% and 95% of ceramic restorations investigated up
to five years.3*32 From the qualitative perspective, the three
groups were stable in color match, marginal discoloration,
marginal integrity, secondary caries, surface texture, postop-
erative sensitivity, patient satisfaction and marginal adapta-
tion parameters evaluated for one year of clinical service. The
null hypothesis that there would be no difference in clinical
performance between three groups was accepted.

To increase longevity and success of dental restorations,
patient selection, material selection, and clinical and techni-
cal factors should be carefully selected.?*?' It is essential to
recognize between early failures (after a few weeks or a few
months), from a medium time frame (6-24 months) and late
failures (after two years or more). The faulty indication, side
adverse effects, inappropriate materials selection or postop-
erative symptoms could be related to early failures. Medium
time frame failure is typically related to tooth fracture, mar-
ginal discoloration, staining or chipping of restorations and
loss of vitality. Secondary caries, predominantly caused bulk
fractures of the restoration or the tooth, endodontic complica-
tions, wearing of restorations, deteriorations in the restoration
material, or periodontal problems are more likely responsible
for late failures.203¢

Ceramic fractures and decementation of restorations are the
major clinical complications that lead to all-ceramic restora-
tion failures. It is reported that these factors can be originated
from misfits, occlusal forces, poor cavity preparation, and im-
proper cementation techniques.>*121316. 2340 Attia and Kern*
reported that factors that have a significant occurrence were
the fracture of the restorations, hypersensitivity, loss of reten-
tion, and fracture of the restored tooth should be considered.
Guess et al.* reported a 100% survival rate for IPS e.max Press
and a 97% survival rate for CAD/CAM partial crown restora-
tions over seven years. In our study, no ceramic fractures were
observed in the restorations for LAS and CS group, and only
one restoration showed repairable fracture for LDS at the one
year follow-up.
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Table 3. Modified USPHS criteria evaluation of restoration at baseline, 6- month and 1-year follow-up

Baseline One year Two year

USPHS

iteria in % LDS LAS Ccs LDS LAS Ccs LDS LAS Ccs
criteria in %

n:25 n:25 n:25 n:25 n:25 n:25 n:25 n:25 n:25

Postoperative
sensitivity

Alpha 96.7 96.7 94.4 100 100 100 100 100 100

Bravo 3.3 3.3 4.6 - -

Charlie - - -

Secondary caries

Alpha 100 100 100, 100 100 100 100 100 100

Bravo - - -

Charlie - - -

Color match

Alpha 97.7 92.4 95.4 95.2 90.4 93.2 93.2 90.0 90.2

Bravo 2.3 7.6 4.6 4.8 9.6 6.8 6.8 10.0 9.8

Charlie - R

Marginal
discoloration

Alpha 100 100 100 97.4 95.2 94.5 94.5 93.5 90.6

Bravo - - - 2.6 4.8 5.5 5.5 6.5 9.4

Charlie - - -

Marginal integrity
Alpha 100 100 100 96 95.2 94.2 94.2 95.2 93.5

Bravo - - - 4 4.8 5.8 5.8 4.8 7.5

Charlie - - -

Delta - -

Surface
texture

Alpha 98.5 96.7 95.4 97.73 95.8 94.2 96.4 95.8 94.2

Bravo 1.5 3.3 4.6 2.3 4.2 5.8 3.6 4.2 5.8

Charlie - - -

ejprd.org - Published by Dennis Barber Journals. Copyright ©2019 by Dennis Barber Ltd. All rights reserved.
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Table 4. Comparison of continuous margin percentage of restorations (SEM evaluations)

Mean = SD P value

LDS 95.55 + 1.17

Restoration-cement baseline LAS 96.31 + 1.25 0.063
cs 97.41 £ 1.70
LDS 93.64 + 1.65

Restoration -cement 1 year LAS 93.86 + 1.07 0.751
CS 92.87 +1.25
LDS 98.01 +1.40

Enamel-cement baseline LAS 98.26 + 1.20 0.707
CS 97.46 + 1.25
LDS 95.54 +1.12

Enamel-cement 1 year LAS 96.03 £ 1.02 0.378
Cs 95.03 + 1.07

The microscopic analysis was performed with SEM at 200x
magnification.?* Continuous margin percentages in both ce-
ramic-cement and enamel-cement interfaces decreased for
all groups, but these results were not statistically significant
(p>0.05). The use of suitable resin cement provided a proper
integration between tooth and restoration, transferring the
external forces to the dentin and improving fracture resist-
ance of the ceramic, probably increasing clinical durability of
these restorations.*™ For the cementation of inlay and onlay
restorations, conventional etch-rinse systems that are used
with dual-cure resin cement are considered to be the gold
standard.?*3! It was reported that etch-rinse systems resulted
in mostly gap-free margins in enamel than all other luting sys-
tems.?*# In this study, all inlays/onlays were cemented with
a selective enamel etching technique and two-step Variolink
Esthetic DC etch and rinse system. Also, in this study, for sur-
face treatment of new-generation polymer-based materials
(Cerasmart) the same procedures were used as LDS and LAS
ceramic materials. The surface treatment of CS in all currently
available in vitro studies, found HF acid etching in combina-
tion with silane to be a superior pretreatment. The application
of HF acid partially dissolves the glass phase and provides un-
dercuts in the micrometer scale for better micromechanical
interlocking with a composite cement* In this study, Mono-
bond Plus used as a silane material. Monobond Plus is a uni-
versal primer, containing silane and phosphomethacrylates as
well for enhance adhesion to resin composite. The marginal
adaptation at the interface between luting composite and
restoration was perfect in all groups, both baseline and after
one year recall. This should confirm that where HF acid etch-
ing and silanization resulted in a very good bond between the
LAS, LDS, CS restorations and Variolink Esthetic DC cement.
All study groups had clinically acceptable modified USPHS
scores and continuous percentages values, and no debonding

occurred in any of the restorations luted with HF/ Monobond
Plus /Variolink Esthetic DC combinations (100% survival rate).

Also, secondary caries was reported for the failure of dental
restorations in general practice. In this study, no secondary
caries was detected around restorations. Also, it was reported
that a suitable preparation design could provide the high-
est resistance to fracture.'®3233 This study showed that CAD/
CAM preparation design could decrease the marginal gap and
should increased resistance fracture for tested materials.

In this study, shade selection was performed using Vita A-D
shade guide at the beginning and during the control inter-
vals. LAS exhibit more opaque color when color shade eval-
uation while other groups did not. The translucency of LAS
was commonly lower than those of LDS and CS restorations.
This opaque shade could have resulted from alumina content
added for increasing strength. However, this opaque shade
was not a problem with the patient. Moreover, this material
should be carefully used in maxillary premolar area with the
high smile line.

Goujat et al.*> evaluated the mechanical properties of recent
polymer-based blocks; (Vita Enamic), two composite resin na-
noceramics (Lava Ultimate, Cerasmart) and lithium disilicate
glass-ceramic (IPS e.max CAD) blocks in their in vitro study.
Bar-shaped specimens were submitted to a three-point bend
test. Moreover, in each group, 15 extracted molar cavities
were prepared and optically scanned. The inlay restorations
were milled using a CEREC Inlab milling machine. The replica
technique and stereomicroscope were used for evaluating
internal adaptation, and they reported that the mechanical
properties of these CAD/CAM block materials tested were
within the acceptable range for the fabrication of single resto-
rations. Moreover, IPS e.max CAD and Cerasmart blocks offer
superior flexural strength and produce a better internal fit.
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Furthermore, Awada and Nathanson™ reported that the
new-generation polymer-based materials (Cerasmart, Lava
Ultimate) showed significantly higher flexural strength and
modulus of resilience than the tested ceramic and hybrid
materials (Enamic, Vitablocs Mark II, Paradigm MZ1, and IPS
Empress CAD). Also, the polymer-based materials tested ex-
hibited smoother milled margins compared to the ceramic
materials tested.In this study, Cerasmart resin composite ma-
terial exhibited similar smooth milled margins compared with
the ceramic materials tested.

Lithium disilicate ceramics (LDS) undergo a crystallization
process during the production of the restorations. This pro-
cedure causes an increase in chair side time. However, for
processing LAS and CS materials, no additional sintering/crys-
tallization firing of the restoration was required. This straight-
forward procedure decreased the total amount of time need-
ed to finish it before delivery. This straightforward procedure
should be essential advantages when considering that this
material is available for chairside CAD/CAM restorations.

LAS restorations showed good preconditions for the fabrica-
tion of monolithic restorations that are only characterized by
staining. This material property should be of clinical benefit
for chairside restorations. For restorations requiring more
space anteriorly, e.g., in the premolar area, the generation of
a tooth-like gradient in the shades from the cervical to the
incisal area requires the use of stains in an additional firing
cycle.” Since this preliminary study was the first clinical trial
with LAS restorations, it is not possible to make a comparison
with the results for this material.

One limitation of the present study may be the fact that
probably 12 months was not ample for the appearance of
significant clinical alterations. This study might be considered
that the selected patients positively influenced the favorable
results and it should be noticed that, although there were no
statistically significant results, there was a small tendency of
deterioration of the restorations with time. Despite the posi-
tive results obtained in the present study, long-term clinical
investigations are needed to obtain these new CAD-CAM ma-
terials on the performance of the inlay/onlay restorations.

CONCLUSION

Within the limitations of this study, the CAD/CAM onlay
restorations fabricated with lithium disilicate-strengthened
lithium aluminosilicate glass-ceramic (LAS) material showed
similar clinical results and an acceptable level of marginal in-
tegrity to that obtained with lithium disilicate glass-ceramic
(LDS) materials and new-generation polymer-based materials;
composite resin (CS).

In the light of the clinical and microscopic results, Lithium
disilicate-strengthened lithium aluminosilicate glass-ceramic
CAD/CAM blocks can be considered as a favorable alternative
to lithium disilicate glass-ceramic CAD/CAM blocks, as no ad-

EJPRD
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ditional time-consuming firing is required. Furthermore, more
extended clinical observation periods would be advisable to
supplement the data in this study.
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