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Abstract

Severe tooth wear is related to substantial loss of tooth structure, with dentin exposure and significant
loss (>1/3) of the clinical crown. The objective of this systematic review was to summarize and analyze
the scientific evidence regarding the mechanical performance of computer-aided design/computer-aided
manufacturing (CAD/CAM) composite resin and CAD/CAM lithium disilicate ceramic occlusal veneers,
in terms of fatique and fracture resistance, on severely worn posterior teeth. Currently, occlusal veneers
are an alternative for treating womn posterior teeth. Although scientific evidence demonstrates the
good performance of lithium disilicate occlusal veneers, there are less brittle materials with a modulus
of elasticity more similar to dentin than ceramics, such as resin CAD/CAM blocks. Therefore, it is important
to identify which type of material is best for restoring teeth with occlusal wear defects and which material
can provide better clinical performance. This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. A comprehensive
search of the PubMed, Embase, Web of Science, Scopus, Cochrane, OpenGrey, Redalyc, DSpace, and Grey
Literature Report databases was conducted and supplemented by a manual search, with no time or
language limitations, until January 2022. We aimed to identify studies evaluating the fatique and fracture
resistance of CAD/CAM composite resin and ceramic occlusal veneers. The quality of the full-text articles
was evaluated according to the modified Consolidated Standards of Reporting Trials (CONSORT) criteria
for in vitro studies, and 400 articles were initially identified. After removing duplicates and applying the
selection criteria, 6 studies were included in the review. The results demonstrated that the mechanical
performance of CAD/CAM composite resin occlusal veneers is comparable to that of CAD/CAM lithium
disilicate occlusal veneers in terms of fatique and fracture resistance.
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Introduction

In the first clinical study measuring tooth wear in young
patients, the authors observed a mean annual occlusal enamel
wear of 29 pm in molars and 15 pm in premolars.! A 2015
report estimated that the mean height of the maxillary inci-
sor crown at 10 years of age was 11.94 mm, and decreased
to 10.93 mm in 70-year-old patients, corresponding to a loss
of 1.01 mm (1,010 pm) in 60 years.? The wear was greater
in the mandibular incisors, with the mean crown height at
10 years of age being 9.58 mm, which decreased to 8.12 mm
in patients aged 70 years old, resulting in a loss of 1.46 mm
(1,460 pum) over the course of 60 years. These values corre-
spond to a physiological annual wear rate of 16.8 pm for the
maxillary incisors and 24.3 pm for the mandibular incisors.?

It is important to differentiate between severe tooth
wear and pathological tooth wear. The latter refers to
atypical tooth wear for the patient’s age that causes pain or
discomfort, functional problems, or deterioration of the
aesthetic appearance which, if progresses, can lead to
undesirable complications of increasing complexity. Severe
tooth wear is related to substantial loss of tooth structure,
with dentin exposure and significant loss (>1/3) of the
clinical crown.> However, not all cases of severe tooth
wear can be considered pathological, especially among el-
derly people. According to an epidemiological study con-
ducted in 2015, the estimated prevalence of erosive tooth
wear in children and adolescents was 30.4%.* The most
recent European consensus on the management of severe
tooth wear® recommends the use of indices such as the
Basic Erosive Wear Examination (BEWE)® and the Tooth
Wear Evaluation System (TWES)® for diagnosis. Severe
tooth wear can be attributed to a number of factors, in-
cluding excessive consumption of carbonated beverages,
a high-acid diet, gastric diseases, anorexia, bulimia, teeth
grinding, and the use of highly abrasive pastes.”"!? These
factors can affect the patient in several ways, including the
loss of vertical dimension, sensitivity due to dentin expo-
sure, poor aesthetics, and neuromuscular disorders.”112

Restorative alternatives have been sought to solve these
problems, such as the placement of metal-free crowns.
Although this technique has shown a high survival rate
(92% at 5 years and 85.5% at 10 years),!? it requires me-
chanical retention, necessitating the removal of more
dental tissue, including healthy tissue. Advances in dental
materials and adhesive techniques have led to a reduction
in the indications for crowns.'*!> Occlusal veneers have
emerged as a viable alternative for the treatment of pos-
terior tooth wear, as they require minimal tooth prepara-
tion, ranging from 0.4 mm to 0.6 mm at the level of the
developmental groove and from 1 mm to 1.3 mm at the
tip of the cusp, largely preserving healthy dental tissue.
Due to the bonding characteristics of these materials and
the more intuitive preparation guided by anatomical con-
siderations, there are instances where no dental tissue is

removed.'6-18
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Advances in computer-aided design/computer-aided
manufacturing (CAD/CAM) technology and bonding
procedures (immediate dentin sealing)!®?° have enabled
the fabrication of thin occlusal veneers without compro-
mising their performance.’ Scientific evidence indicates
that lithium disilicate occlusal veneers exhibit excellent
performance.??> However, less brittle materials with
a modulus of elasticity comparable to that of dentin, such
as composite resin, are also available.!”1?* A number
of studies, the majority of which were conducted in a lab-
oratory setting, have evaluated the mechanical proper-
ties of occlusal veneers using universal test machines and
mastication simulators under physiological and/or patho-
logical occlusal loading conditions.'??3-2> However, there
is no up-to-date systematic review that allows the clini-
cian to make an informed decision regarding the most ap-
propriate material for restoring teeth with occlusal wear.
Therefore, the objective of this systematic review is to
analyze and summarize the scientific evidence evaluating
the mechanical performance of CAD/CAM composite
resin and lithium disilicate ceramic occlusal veneers in se-
verely worn posterior teeth, with a particular focus on the
fatigue and fracture resistance.

Material and methods

Registration protocol

This systematic review was conducted according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.?® Additionally,
the review was registered in the International Platform
of Registered Systematic Review and Meta-Analysis
Protocols (INPLASY) (doi:10.37766/inplasy2021.10.0036;
https://inplasy.com/inplasy-2021-10-0036).

Search strategy

The purpose of the search was to address the following
question: in posterior teeth with severe tooth wear, can
occlusal veneers made from CAD/CAM composite resin
blocks perform better mechanically in terms of fatigue
and fracture resistance compared to CAD/CAM lithium
disilicate occlusal veneers? The research question was de-
veloped in accordance with the Population, Intervention,
Comparison, and Outcome (PICO) framework.

Three independent researchers (KM, JE and DA) con-
ducted an exhaustive electronic search of the following
databases: PubMed, Scopus, Cochrane, Embase, and Web
of Science, to identify relevant articles published before
January 2022. The Medical Subject Headings (MeSH),
Embase subject headings (Emtree) and free terms were
used without restrictions in terms of language and year
of publication. A search strategy is presented in the
supplementary materials (available on request from the



Dent Med Probl. 2024;61(3):417-426

corresponding author). To identify other potentially
relevant articles, 2 researchers (KM and JE) conducted
a manual search of the bibliographic citations of the
included articles and the following journals: Dental
Materials; Journal of Dental Restoration; Journal
of Dentistry; Journal of Oral Rehabilitation; Journal
of Esthetic and Restorative Dentistry; Dental Materials
Journal; Journal of Material Sciences. The search for grey
literature was performed by KM and JE in the OpenGrey,
Redalyc, DSpace, and Grey Literature Report databases.

Eligibility criteria

The present systematic review included studies on the
indirect restoration of worn posterior teeth with ma-
chined materials. The studies compared the mechanical
properties of CAD/CAM composite resin and ceramic
materials, including the fatigue and fracture resistance.
This review included randomized controlled trials, non-
randomized controlled trials and in vitro studies.

Studies investigating CAD/CAM restorations on end-
odontically treated teeth, as well as crown, inlay, onlay,
and implant restorations, case reports, literature reviews,
expert opinions, and systematic reviews were excluded.

Screening and selection

Tworesearchers (KM and JE) independently selected the
studies for inclusion based on their titles and abstracts. If
a decision regarding inclusion could not be made because
of insufficient data in the title and abstract, the complete
manuscript was obtained for further analysis. The articles
in which both researchers concurred were selected. The
articles selected for full-text reading were evaluated
independently by 2 researchers (KM and JE). Any disagree-
ment regarding the eligibility of the included studies was
resolved through discussion and consensus, or by a third
reviewer (DA). Only papers that met all the eligibility cri-
teria were included.

The modified Consolidated Standards of Reporting
Trials (CONSORT) tool?” was employed to assess the
methodological quality of the articles included in the
study in terms of their correct implementation and the
structure of the abstract, introduction, methods, results,
discussion, and funding.

Data extraction

A data extraction protocol was defined and evaluated
by 2 authors (KM and JE). The data was extracted inde-
pendently from the full-text articles using a standardized
form in electronic format (Microsoft Excel 2016; Microsoft
Corporation, Redmond, USA). The information was
classified according to the authors, year of the study, study
design, type of material, sample size, objectives, testing
machine used, and conclusions (Table 1).
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Risk of bias assessment

Two authors (KM and JE) independently evaluated the
risk of bias in the studies included in this review based
on a previous study.?® The following parameters were as-
sessed: tooth randomization, the use of teeth free of caries
or restorations, the use of materials following manufac-
turers’ instructions, the use of teeth with similar dimen-
sions, tooth preparation by the same operator, the de-
scription of sample size calculations, and blinding of the
testing machine operator. If the author reported the para-
meter, the article received a “yes” (Y) for that specific
parameter; if the information was not found, the article
received a “no” (N). Articles reporting 1 to 3 items were
classified as exhibiting a high risk of bias, 4 or 5 items
as a medium risk of bias, and 6 or 7 items as a low risk
of bias. Any disagreements regarding the risk of bias were
resolved through consensus. If a consensus could not be
reached, the third author (DA) intervened.

Results

Selection of studies

A PRISMA flowchart, which provides a summary of the
selection process, is presented in Fig. 1. A total of 400 stud-
ies were identified through the search process, with 25
duplicate records being removed. Another 4 studies were

Identification of studies via databases and registers

Records identified from: I;efcords removed
efore screening:
& || ® Databases (n =400) » | o Duplicate records
® ® Registers (n=0) removed (n = 25)
a% ® Records marked as
S ineligible by automation
= tools (n = 0)
° ® Records removed for
other reasons (n = 4)
Records screened Records excluded
(n=371) —> (n=352)
= Reports sought -
c
= for retrieval —> Reports(:o: g)etrleved
3 (n=19)
S
w ¢
Reports excluded:
Reports assessed o Finite element analysis
for eligibility —»| (n=3) Y
(n=19) @ Systematic review (n = 1)
—a @ Samples are bars (n = 3)
= ¢ o Inlays, onlays (n = 2)
] @ Lithium disilicate blocks
g — not used (n = 2)
©° Studies included e Composite resin blocks
£ in the review not used (n = 1)
(n=6) @ Protocol (n=1)

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram
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Table 1. Summary of the studies included in the systematic review

design size

Andrade et al +IPS emax CAD 70 human
20182 ' invitro - VITA ENAMIC® third
- Lava™ Ultimate molars
64 human
Al-Akhali et al. invitro " IPS emax CAD maxillary
2017% - VITA ENAMIC® first
premolars
64 human
Al-Akhali et al. invitro IPS emax CAD maxillary
2019% - VITA ENAMIC® first
premolars
Heck et al. invitro IPS emax CAD 84 human
2019 - Lava™ Ultimate molars
Magne et al. invito IPS emax CAD 32:;'?;?”
2010 - Paradigm™ MZ100 y
molars
«IPS emax CAD
- - Paradigm™ MZ100 40 human
gg]wlﬁf;tmg etal invitro «XRexperimental blocks  maxillary
(reinforced with short molars
polyethylene fibers)

To evaluate, in vitro, the
influence of CAD/CAM
restorative materials and their
thickness (0.6 mm and 1.5 mm)
on the fracture resistance of
teeth restored with occlusal
veneers.

To evaluate the influence of
thermodynamic loading on the
durability and fracture resistance

behavior of occlusal veneers
fabricated from different dental

CAD/CAM materials.

To evaluate the influence of
thermomechanical fatigue
loading on the fracture strength
of minimally invasive occlusal
veneer restorations fabricated
from different CAD/CAM materials
and bonded to human maxillary
premolars using the self-etching
bonding technique.

To determine whether ceramics
or nanoceramic composites with
an ultrathin layer thickness of
0.3-0.5 mm could be used to
restore pressure-loaded occlusal
dentin and enamel defects.

To assess and compare the
fatigue resistance
of composite resin and ceramic
posterior occlusal veneers.

To assess the influence
of CAD/CAM restorative materials
(ceramic vs. composite resin) on
the fatigue resistance of ultra-
thin occlusal veneers.

K. Maldonado et al. Resistance of occlusal veneers

« cyclic mechanical
loading: ER-11000
(ERIOS, Séo Paulo, Brazil)
- fracture resistance
testing: EMIC DL-2000
(EMIC, Sé&o José dos
Pinhais, Brazil)

- cyclic loading fatigue:
dual-axis computerized
chewing simulator
(Willytec, Feldkirchen-
Westerham, Germany)
- fracture resistance
testing: Zwick Z010/
TN2A (Zwick GmbH,
Ulm, Germany)

- cyclic loading fatigue:
dual-axis computerized
chewing simulator
(Willytec)

- fracture resistance
testing: Zwick 2010/
TN2A (Zwick GmbH)

- fatigue simulations:
computer-controlled
chewing simulator
(MUC 2; Willytec GmbH,
Grafelfing, Germany)

- fatigue testing:
closed-loop
servohydraulics (Mini
Bionix Il; MTS Systems
Corp,, Eden Prairie, USA)

- fatigue testing: closed-
loop servohydraulics
(Mini Bionix IIl; MTS
Systems Corp.)

The occlusal veneers
exhibited the fracture
resistance similar to that
of sound teeth.

The materials tested may
be considered a viable
treatment for the restoration
of occlusal surfaces
of posterior teeth.

Thermomechanical fatigue
decreased the survival rate
and fracture strength of all
tested CAD/CAM materials
when bonded to enamel
using the self-etching
technique.

The tested occlusal veneers
are recommended for the

treatment of occlusal tooth
loss with ultrathin veneers.

CAD/CAM composite resin
posterior occlusal veneers
had a significantly higher
fatigue resistance when
compared to the ceramic

veneers.

CAD/CAM composite resin
ultrathin occlusal veneers had
a significantly higher fatigue
resistance when compared to
the ceramic veneers.

CAD/CAM - computer-aided design/computer-aided manufacturing.

removed because they were book chapters, and 352 studies
were excluded as they did not meet the eligibility criteria.
The remaining 19 studies were subjected to a full-text re-
view. Three studies were excluded because they employed
finite element analyses, 1 study was a systematic review,
and 9 studies did not meet the inclusion criteria. Therefore,
a total of 6 studies were included in the systematic review.
Three of these examined the fracture resistance,?*?>?° while
the remaining 3 examined the fatigue resistance.!”-1%%

Risk of bias

Of the 6 included studies, 2 were identified as hav-
ing a medium risk of bias,** while 4 had a high risk
of bias.17192930 The results are described in Table 2,
according to the parameters considered in the analysis.

The most commonly identified risks of bias among the
studies were a lack of blinding of the testing machine
operator, a lack of description of the sample size calculation,
and tooth preparation performed by the same operator.

Main findings

The characteristics of the materials used in the studies
included in this systematic review are presented in Table 3.
The fracture resistance of CAD/CAM occlusal veneers
was evaluated in 3 studies.?>?>?° Two of these studies
had restorations of the same thickness and used thermo-
cycling.2>® The results indicate that there is no statistically
significant difference between the use of CAD/CAM
composite occlusal veneers and CAD/CAM lithium di-
silicate veneers (Table 4).
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Table 2. Assessment of the risk of bias

Teeth free | Materials used according | Teeth with | Tooth preparation : Blinding of the
Teeth : . o Sample size : .
o of caries or to the manufacturer’s similar performed by the : operator of the | Risk of bias
randomization . . . : . calculation : :
restoration instructions dimensions | same operator testing machine
Andrade et al. )
20182 Y Y Y Y N N N medium
Al-Akhali et al. )
20172 N Y Y Y N Y N medium
Al-Akhali et al. )
2019% Y Y Y N N N N high
Heck et al. )
2019% N Y Y Y N N N high
Magne et al. )
201019 N Y Y N N N N high
Schlichting et al. )
201177 N Y Y N N N N high
Y —vyes; N -no.
Table 3. Characteristics of the materials used in the included studies
Material Classification Manufacturer Composition
psemacap  lithium disilicate glass 'V‘;CG‘arS\é'll’jgsm SI0, (57.0-80.0%), Li»O (11.0-19.0%), K;O (0.0-13.0%), P>0s (0.0-11.0%), ZrO, (0.0-8.0%),
’ ceramic o N Zn0 (0.0-8.0%), Al,05 (0.0-5.0%), MgO (0.0-5.0%), coloring oxides (0.0-8.0%)
Liechtenstein
3M ESPE, i ) ) , )
Lava Ultimate resin nanoceramic St paul silica nanomers (20 nm), zirconia nanomers (4-11 nm), nanocluster particles derived from the
US A ! nanomers (0.6-10 nm), silane coupling agent, resin matrix (Bis-GMA, Bis-EMA, UDMA, and TEGDMA)
: ) ) ] o (el o =0 ) ) om0 )
hybrid ceramic VITA Zahnfabrik, inorganic ceramic content: 86 wt% (silicon dioxide (58-63%), aluminum oxide (20-23%), sodium

VITA ENAMIC (glass ceramicinaresin - Bad Séckingen,
interpenetrating matrix) Germany
zirconia-silica ceramic in 3M ESPE,

Paradigmmn MZ100  aresin interpenetrating St. Paul,

matrix USA

oxide (9-11%), potassium oxide (4-6%), boron trioxide (0.5-2%), zirconia (<1%), calcium oxide (<1%))

organic polymer content: 14 wt% (UDMA and TEGDMA)

Paradigm MZ100: 85 wt% ultrafine zirconia—silica ceramic particles that reinforce a highly

cross-linked polymer matrix

polymer matrix: Bis-GMA and TEGDMA

Bis-GMA - bisphenol A-glycidyl methacrylate; Bis-EMA —bisphenol-A ethoxylated dimethacrylate; UDMA — urethane dimethacrylate; TEGDMA — triethylene

glycol dimethacrylate.

On the other hand, the fatigue resistance was evaluated
according to the survival rate in 3 investigations,!71%3°
with 1 study demonstrating no statistically significant dif-
ference in the survival rate.?® However, in 2 studies, the
survival rate was higher in CAD/CAM composite resin
occlusal restorations (Table 5).

The results of this study indicate that the use
of CAD/CAM composite and lithium disilicate occlu-
sal veneers in worn posterior teeth is a viable option.
Due to the heterogeneity and risk of bias, a quantita-
tive analysis could not be performed.

Discussion

This systematic review demonstrates that CAD/CAM
composite resin occlusal veneers exhibit fracture resis-
tance values ranging from 1,018.5 N to 3,584.0 N, even
in thin veneers (0.5—-1.5 mm), which exceed the maxi-
mum bite force of patients without parafunctional

habits (424—630 N).2® These results are consistent with
those of a systematic review®! that recommends the use
of CAD/CAM composite resin occlusal veneers less than
1-mm thick and lithium disilicate veneers from 0.7 mm
to 1.5 mm thick. In their study, Maeder et al.*? evalu-
ated various materials and found that VITA ENAMIC®,
with a thickness of 0.5 mm, required a 800-N greater
load than the maximum bite force to produce a crack
in the veneer. Therefore, this material reaches high val-
ues of fracture resistance, which can be attributed to its
composition, consisting of a hybrid structure with 2 inter-
penetrated ceramic and polymeric networks, and result-
ing in a Weibull modulus of 20. This is in relation to the
fracture range, reliability and strength of the material 3®
Ioannidis et al.?* also reported that 0.5-mm thick VITA
ENAMIC occlusal veneers have load capacity values
above the normal force intervals. Johnson et al.’®
pared CAD/CAM composite resin occlusal veneers,
including Lava™ Ultimate and Paradigm™ MZ100
with varying thicknesses (0.3 mm, 0.6 mm and 1 mm).

com-
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Table 5. Fatigue resistance observed in the included studies based on the survival rate

Restoration U]
Material . Antagonist material Cyclic mechanical loading rate Results
thickness %]
IPS e.max 5-mm highly 100
Heck et al CAD 03-05 compacted oxide 1,000,000 masticatory cycles There was no significant difference
2019% ' ‘mm‘ ceramic (Degussit balls;  with a loading force of 50 N and between IPS emax CAD and Lava
Lava FRIALIT-DEGUSSIT, 100 N and a frequency of 1 Hz 95 Ultimate (p=0.317) .
Ultimate Mannheim, Germany)
S @ma 7-mm-diameter
\ i i ) ; 30 A higher fatigue resistance was
CAD composite resin g g
Magne et al. t]hi rcner:tf; sphere (Z100™ MP; fre l?écrilcc lg?i ig:jlr?c? figo N observed in Paradigm MZ100
2010 A e’ 3MESPE St Paul USR) aqmaxi%um 185000 crcles compared to IPS emax CAD
Paradigm 9 postpolymerized at ' Y 100 (p=10.002).
MZ100 100°C for 5 min
IPS e.max 0 A higher fatigue resistance was
CAD ) observed in Paradigm MZ100
7-mm-diameter
o ) 0.6 mm at composite resin sphere cyclic load applied at compared to IPS emax CAD
SChl‘ﬁ?tmg etal Paradigm the central ~ (Z100™ MP; 3M ESPE)  a frequency of 5 Hzand 1,400 N, 60 (< O‘OO.] ) .X.R experimental blocks
2011 MZ100 X ! were significantly stronger than
groove postpolymerized at at a maximum of 185,000 cycles
100°C for 5 min IPS emax CAD (p < 0.001), but not
XR experimental 100 different from Paradigm MZ100
blocks (p=0.030).

The obtained fracture resistance values were higher than
normal masticatory forces, even at the minimum thick-
ness of 0.3 mm. Therefore, minimum thickness, non-
ceramic occlusal veneers could be considered a restorative
option in patients with normal masticatory loads. How-
ever, in patients with parafunctional habits and excessive
loads (780-1,120 N), complications may arise, including
restoration dislodgment and fracture.'623

In terms of fatigue resistance, there were no statisti-
cally significant differences between CAD/CAM lithium
disilicate and composite resin occlusal veneers with
a thickness of 0.3-0.5 mm, including IPS e.max CAD and
Lava Ultimate, respectively. In the studies conducted by
Magne et al.'? and Schlichting et al.,'” Paradigm MZ100
occlusal veneers with thicknesses of 1.2 mm and 0.6 mm
demonstrated higher resistance values than IPS e.max
CAD, applying a final load of 1,400 N in both studies.
On the other hand, in the study by Schlichting et al.,'”
XR experimental blocks were also significantly stronger than
IPS e.max CAD, but not different from MZ100. The results
of these studies suggest that higher flexural strength does
not necessarily correspond to higher load resistance.'
According to the studies included in this systematic review,
CAD/CAM composite resin occlusal veneers have a survival
rate of 95—-100%, despite their lower flexural strength than
lithium disilicate veneers. For example, lithium disilicate
has a flexural strength of 360-440 mPa, in contrast to
MZ100, which has a flexural strength of 150 mPa.!7193>
Neither of these values is correlated with the respective
survival rate. Similarly, Lava Ultimate and VITA ENAMIC
blocks show flexural strength values of 200 mPa and
150-160 mPa, respectively.?? The elastic moduli of Lava
Ultimate (13 gPa) and VITA ENAMIC (30 gPa) are close
to that of dentin (20.3 gPa), suggesting that they may

influence the performance of restorations,” since the elas-
ticity of dentin compensates for the stiffness of enamel,
cushioning it against masticatory forces. Consequently, the
distribution of stress within a restored tooth during masti-
cation depends on this property.3®3” However, it should be
noted that thermocycling was not employed in the studies
conducted by Magne et al.”® and Schlichting et al.!”

In vitro studies that use thermocycling are of great
importance, as the procedure enables the simulation
of the physiological conditions and temperature changes
in the oral environment, which can result in physico-
chemical alterations in dental materials.?>3>38 The study of
Al-Akhali et al.?® evaluated restoration survival by subjecting
specimens to thermocycling for 1,200,000 cycles, which
simulates 5 years of clinical service.?% The results indi-
cated low survival rates for both VITA ENAMIC and IPS
e.max CAD blocks (37.5% and 50%, respectively). However,
the authors of the study posit that the self-etch protocol
reduced the fracture resistance of the CAD/CAM compos-
ite resin and lithium disilicate ceramic blocks. Therefore,
enamel etching is required when placing occlusal veneers,
since the self-etch technique results in an insufficient and
unstable bond between the veneer and the tooth.? Self-
etch adhesive systems produce a superficial enamel etch-
ing with reduced microporosity for resin infiltration, while
orthophosphoric acid creates a porous enamel surface
5-50 um deep. The poor etchability of self-etching adhe-
sive systems on enamel can lead to pigmentation at the
enamel margins, which may affect aesthetics, and could
also be responsible for restoration dislodgement, marginal
leakage and secondary caries, because self-etching does
not achieve lasting adhesion to the enamel. Therefore, self-
etching adhesive systems should be preceded by selective
enamel etching with orthophosphoric acid.*-%
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Occlusal veneers have been proposed as an alternative to
full-coverage restorations for the treatment of worn pos-
terior teeth, based on the results of several studies dem-
onstrating their satisfactory mechanical properties.!”2!
Glass-ceramics, used in their manufacture, demonstrate
several advantages, such as color stability, biocompatibility,
durability, favorable translucency, chemical stability,
reduction in the accumulation of bacterial plaque, and
adequate marginal adjustment. However, they also have
disadvantages, such as chipping, porosity and micro-
structural defects.3046-50 The CAD/CAM composite resin
blocks are advantageous due to the low wear of the oppos-
ing teeth, a dentin-like elastic modulus, low cost, and the
possibility of repair. Some disadvantages of this material
include its tendency to absorb water, as well as its suscep-
tibility to chemical and mechanical degradation.?351:>2

A comparative analysis of the fatigue and fracture re-
sistance of CAD/CAM composite resin and CAD/CAM
lithium disilicate blocks revealed that both materials, with
a thickness ranging from 0.5 mm to 1.5 mm, are suitable for
the treatment of occlusally worn teeth using an etch-and-
rinse bonding procedure. However, these results should
be interpreted with caution, as the present review revealed
some limitations. The majority of the included studies
showed a high risk of bias, as they did not clarify whether
the extracted teeth were prepared by the same operator,
and only 1 study mentioned the sample size calculation.?’
Additionally, variables such as the number of cycles, the
load applied and veneer thickness were not consistent
across all the included studies. It should also be noted that
no clinical trials were identified during the search, as all in-
cluded studies were conducted in vitro. Therefore, simu-
lating the oral environment is challenging. Nevertheless,
only 2 studies?? used thermocycling, and it has been sug-
gested that clinical studies be conducted with long-term
follow-up. It is therefore recommended that future stud-
ies adopt a standardized methodology. Although the stud-
ies included in this review compared CAD/CAM lithium
disilicate blocks (IPS e.max CAD; Ivoclar Vivadent AG,
Schaan, Liechtenstein) with CAD/CAM composite resin
blocks (Lava™ Ultimate, 3M ESPE, St. Paul, USA; VITA
ENAMIC®, VITA Zahnfabrik, Bad Sickingen, Germany;
Paradigm™ MZ100 Block, 3M ESPE), it should be noted
that there are more CAD/CAM composite resin materi-
als, such as Grandio blocs (VOCO GmbH, Cuxhaven,
Germany), with high filler content (86% w/w), a high elastic
(18 gPa) and flexural (290 mPa) modulus, a fracture resis-
tance of 2,500 N, and a bite force that exceeds that of pa-
tients with parafunction.®®* Another notable material is
BRILLIANT Crios (Colténe AG, Altstitten, Switzerland),
which has an elastic modulus of 10 gPa and a fracture resis-
tance of 1,255 N at a thickness of 1 mm.?® However, to
date, no studies have been conducted to compare occlusal
veneers fabricated from these materials with lithium disili-
cate veneers. Due to the wide heterogeneity of the included
studies, a meta-analysis could not be performed.
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Conclusions

Computer-aided design/computer-aided manufacturing
composite resin occlusal veneers exhibit similar mechani-
cal performance in terms of fatigue and fracture resistance
to CAD/CAM lithium disilicate veneers. Both types of ve-
neers are suitable for use on worn posterior teeth. The
CAD/CAM composite resin occlusal veneers are economi-
cal and repairable, while CAD/CAM lithium disilicate oc-
clusal veneers have better color stability and reduced plaque
accumulation. The optimal thickness for CAD/CAM
composite resin and lithium disilicate occlusal veneers is
0.5-1.5 mm. Additionally, an etch-and-rinse or self-etch
adhesive system with selective etching of the surface of the
dental substrate should be used. It is recommended that
randomized clinical studies be conducted on this topic.
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