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Abstract 
 

 

Background: Sectional veneers constructed from different glass ceramic can show 
variations in the marginal adaptation before and after thermocycling. 
Methodology: 20 human central incisors were used to fabricate sectional laminate 
veneers SLV with preparation depth 0.5mm cervically and 0.7mm incisally. Samples 
were divided equally into groups according to material Group 1: Lithium disilicate 
Glass-Ceramic (IPS e-max press, Ivoclar, Schaan Liechtenstein) (n=10) and Group 2: 
zirconia reinforced lithium silicate Glass-Ceramic (Celtra Press, Dentsply Sirona) 
(n=10). SLV were bonded to the teeth using lightcure resin cement (Relyx veneer) (3M 
ESPE, Seefeld, Bayern, Germany). The samples were then subjected to 10,000 thermal 
cycles, the marginal adaptation was measured before and after thermocycling using 
stereomicroscope under magnification 40X using 8 measurement points for each 
margin (incisal, proximal, cervical and mid labial in two different positions) with total 
of 40 point per sample. 
Results: The results of ANOVA showed  a significant interaction between material and 
thermocycling. Before thermocycling, e.max samples showed statistically significant 
higher gap values with (p<0.001) Mean and standard deviation (SD) values 
(34.80±0.71) than Celtra samples with (p<0.001) (26.33±2.28). While after 
thermocyling, Celtra samples had significantly higher gap values (53.77±6.67) than 
e.max samples (42.81±1.67).  
Conclusions: IPS e.max Press SLV showed better marginal adaptation compared to 
that of Celtra Press after thermocycling. Insufficient sealing between restoration and 
tooth may lead to leakage and marginal discoloration in sectional veneers after years of 
service. 
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1 Introduction 

Nowadays, modern dentistry’s main focus nowadays 
is dental aesthetics. This can be seen by the 
increased demand for cosmetic restorations and the 
shifting away from
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metal-based restorations. (1) All ceramic restorations are 
highly esthetic materials. Laminate veneers are a 
minimally invasive treatment option (2) because they 
require less tooth reduction with minimal porcelain 
thickness. 

Porcelain laminate veneers PLVs are used to cover 
discolored teeth caused by a variety of reasons such as 
tetracycline staining, fluorosis, and amelogenesis 
imperfecta. They are also utilized to repair fractured 
and worn teeth, as well as abnormal tooth 
morphology and mild malposition. (3) The 
advantages of minimally invasive PLV include 
minimum or no tooth preparation. Furthermore, no 
local anesthetic is required prior to tooth 
preparation, and no interim restoration is required 
in some clinical situations. (4) Minimally invasive 
veneers have been documented with thicknesses of 
0.3 mm, although traditional porcelain veneers are 
typically 0.3 to 1.0 mm thick. (5) 
The ideal ceramic material for laminate veneer 
production is lithium-disilicate pressed glass 
ceramic, which combines both strength and 
outstanding optical qualities. When compared to 
other ceramic materials, it has also demonstrated a 
high level of long- term clinical performance. (6,7) 
Celta press is a novel heat-pressed zirconia-reinforced 
lithium silicate developed to improve the mechanical 
and aesthetic qualities of ceramics by incorporating 
ten percent dissolved zirconia into a silica-based glass 
matrix. (8,9) its manufacturer claims that it is the 
most stable high-strength glass ceramic on the 
market.(10) 
In comparison to machinable ceramic veneers, press- 
able glass ceramic laminate veneers provide higher 
marginal adaptability, homogeneous and thinner 
cement film thickness, and superior resistance to 
microleakage.(11) The porcelain sectional (PSV) 
veneer has been proposed as a ground-breaking 
ultra- conservative approach that covers only a 
portion of the tooth surface without the need of 
any preparation of the remaining tooth and has the 
aesthetic look of a ceramic laminate veneer. (12) 
Because marginal adaptation is the cornerstone for 
long-term clinical success,(13) porcelain sectional 
veneers produced using recently recommended 
ceramic materials marginal adaptation following 
thermocycling are assessed in this research study. 
(13) 

Simulation of the clinical situation have been widely 
used to evaluate the outcome of many recent studies 
and thermocycling is one of the main aging methods that 
provide satisfactory fatigue to the material.(14) The null 
hypothesis of this research study is that there will be no 
significant difference regarding the marginal 
adaptation of sectional laminate veneer made of 
different glass ceramic materials before and after 
thermocycling. Therefore, the aim of the current 
study is to evaluate the effect of thermocycling of 
different glass ceramic sectional laminate veneers 
marginal  adaptation. 

2 Materials and Methods 

2.1 Teeth collecting and preparation 

This study used twenty intact, sound, freshly 
extracted human central incisor teeth which have been 
approved by the Research Ethics Committee of the 
Faculty of Dentistry of October University for Modern 
Sciences and Arts with approval number: ETH20. To 
fulfill the inclusion criteria, the teeth were cleansed, 
scaled with an ultrasonic scaler to remove blood and 
calculus, and then inspected under a 10x microscope to 
check the absence of any cracks or cavities. To achieve 
standardization by a digital caliber, the teeth in this 
study were chosen to be as close in dimension as 
possible (Mesiodistally= 8.5mm and Inciso-gingival= 
10mm). During the study, teeth were kept separate in 
a container with saline that was replaced every three 
days. 
To establish a consistent thickness of 0.5 mm for the 
whole planned labial area of reduction, a 0.5mm depth 
cutter (Tiefenmarkierer depth marker) was used as a 
guide. A pencil was used to mark the depth incisions 
made on the labial surface. The reduction was 
increased to 0.7mm incisally using a round-ended 
tapered diamond cutting stone and to join the depth 
cuts. To eliminate any sharp angles, the reduced area 
was smoothed. To aid in verifying the amount of 
reduction accomplished, a putty index is constructed 
form each individual tooth using putty impression 
material (Elite H-D Putty) as shown in Figure (1). 
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Figure 1. Verifying the preparation with putty index and 
periodontal probe. 

 
 
2.2 Epoxy fabrication and samples grouping 

Total of twenty epoxy blocks (n=20) were fabricated 
using custom made blocks made by mixing (CMB 
Kemapoxy Clear epoxy resin) and pouring to pro- 
duce prefabricated epoxy discs for milling the blocks. 
Roots of all teeth were then scanned using a dental 
lab scanner (Medit Identica Hybrid 3D) and their 
dimensions were uniformly enlarged by 0.21 mm 
using (Exocad software) to accommodate uniform 
thickness of Polyether impression material (Elite H-
D Putty) 2mm away from (CEJ).  

The milling computer-aided design/computer-aided 
manufacturing (CAD/CAM) machine (imesicore 250i) 
with provided Standard Tri- angle Language (STL) file 
was used to produce the final prepared block. After 
injecting polyether material, each block was 
numbered, and each tooth was placed inside its 
intended block and then to be divided to two 
groups (n=10) group I will receive Lithium 
disilicate glass ceramic (e.max press) restoration 
and group II will receive zirconia reinforced 
lithium sili cate (Celtra press) restoration as shown 
in table (1) and the chemical composition in table 
(2). 

 

Table 1.  Samples grouping. 
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Table 2. Main materials used and their chemical composition 
 
 
2.3 Veneers fabrication 

The 20 Sectional veneers were fabricated from digital 
wax patterns using white CAD/CAM wax, sprued, 
invested, burnt out and then pressed in glass ceramics 
according to their assigned groups following the 
manufactures recommendations for each material. 
The preparations were scanned after spraying them 
with scanning spray using inlab dental scanner. The 
acquired STL files were exported to a professional 
dental laboratory. The wax patterns for sectional 
veneer (SV) were created using exocad software 
(dentalDB 3.0 Galway). The restoration thickness for 
all groups was set to 0.5mm at the cervical and 
0.7mm at the incisal extending 1mm proximally, 
the spacer thick ness was set to 40µm, 1mm away 
from the preparation margins, and the SV was 
semi-anatomically shaped in the software to 
achieve a standardized ceramic thickness for all 
veneers. To begin milling the dental wax (Aidite), 
the STL file of the design was transferred to a CAM 
machine (Ceramill motion 2, Amann Girrbach). 
Following the prior directions, the same experienced 
dental laboratory technician digitally created all 
wax designs. 
For the construction of each material group (e.max 




