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Abstract

Statement of problem: all-ceramic onlay has become more popular in dental clinics due to their lifelike
appearance, durability, and biocompatibility. However, their drawbacks include fracture susceptibility and
inadequate marginal fit.

Purpose: The aim of this systematic review was to identify from in vitro studies the fracture resistance of the
posterior teeth restored with different ceramic Onlay restoration.

Materials and methods: The articles identified were screened by two reviewers according to inclusion and
exclusion criteria. The reference lists of articles advanced to second round screening were hand searched to
identify additional potential articles. Sources: An electronic search was conducted on PubMed/Medline,
Cochrane,google scholar and Lilacs databases with no limitations.

Result: Study selection: 266 articles were identified; ten articles met the inclusion criteria and formed the basis
of this systematic review. Factors investigated in the selected articles included the sample size, type of
restoration, preparation criteria, method of measuring fracture resistance, and results of fracture resistance.
Conclusions: Adhesive technologies with conservative approach play an important role in development of
more preservative & restorative approach even with badly broken down teeth and ceramic Onlay restoration
will improve the fracture resistance of the tooth restored ceramic onlay restoration ,the vita enamic hybrid
ceramic for partial coverage restorations materials recorded equal fracture resistance when compared with IPS
Emax ceramic press.

Date of Submission: 02 -08-2017 Date of acceptance: 23-08-2017

. Introduction

The concept of bonded all-ceramic inlays and onlays has been introduced to the dental community in
the early 1980s ®.The increasing demand for esthetics in dentistry has resulted in the development new all-
ceramic systems for the fabrication of ceramic inlays and onlays®" Indirect restorations, such as onlays, have
become popular, not only due to esthetics, but also because they provide tooth strength and allow for a reduction
in the volume of composite resin, which is used only as a luting agent ©* Use of adhesive total-cuspal-coverage
restorations (overlays instead of crowns) is recommended to reduce the risk of fracture and increase the coronal
mechanical resistance

Today, with recent advances of resin luting agents, ceramic onlay has become more useful. New types of ceramics
with improved esthetic features and durability have been released in the last few years as alternatives to the traditional
feldspathic porcelain ©.In subsequent years, progress in adhesive bonding techniques and luting composites as well as the
ceramic materials with improved mechanical properties lead to a broader range of partial coverage restorations in posterior
dentition © “The primary causes of ceramic inlay or onlay restoration failures are cohesive bulk fractures and marginal
deficiencies - Bulk fracture is still considered one common problem reported in clinical trials. In general, ceramic inlays
and onlay are clinically accepted alternatives to cast gold restorations and amalgam fillings. However, failures occur mainly
due to fractures, or marginal leakage®.
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. Fracture of bonded ceramics becomes a concern when considering the same treatments for posterior
teeth. This is particularly the case with restorations covering the entire occlusal surface ©Investigations of
clinically failed all-ceramic restorations have shown that the failure stresses depend on their mechanical
properties %"

Before performing in-vivo studies or applying new dental materials for clinical use, in-vitro tests are
recommended in order to prove their applicability and performance. In-vitro tests can be performed in a short
g%riod of time and have the advantages of reproducibility and the possibility of standardizing the test parameters

The physical properties and performance of newly-developed dental materials must be tested before
they can be recommended for clinical use “?"

Therefore a study performed to investigate the effect of material used for onlay fabrication on the
fracture resistance on the molar teeth might be of value since the data in the literature about effect of different
ceramic materials on fracture resistance of restored molar teeth has been found to be scarce and rare.

Whether different ceramic materials would affect the fracture strength of the teeth restored with onlay
restoration is a question to be answered throughout this study and what type of ceramic restoration should be
used for the restoration of large defects in an attempt to prevent fracture and microleakage? And which ceramic
materials will perform better in terms of fracture resistance and marginal gap? Hence, the present study was
conducted to evaluate and compare the fracture resistance and marginal gap of permanent molar teeth restored
with different ceramic Onlay restoration

Il.  Method And Materials
Data collection: A systematic search of electronic databases was conducted using four databases:
PubMed (NLM—National Library of Medicine), Cochrane Library (Wiley) and Lilacs databases up to January
2017. The terms used were Permanent posterior teeth, permanent molars, all ceramic restoration, all ceramic
Onlay restoration, dental Onlay, fracture resistance, fracture strength. Specific search strategies for each
electronic database are outlined in Table (1). No limits were applied during the electronic searches.

Table 1

Inclusion criteria Exclusion criteria

¥ Study testing permmnent posterior E Studies evaluatmg the dimect
Tf-‘ft_h . . _ restoration
¥ Aricks publshed i Engiish E Studies testing bond strength,

hngua .
¥ StLﬂiesge neasuring fachue color, microleakage
resistance, fracture strengfh B In vivo studies
survival rate B Teeth with mdwect gold
¥ Stdies evalmting mdmect onlay restoration
restoration E Studies evaluate the full

v Sindie i e .
5 S meEasurng frac coverage restoration

S E Non dental study

The initial PubMed search resulted in 210 articles while that of Cochrane resulted in 21 articles and the
lilac resulted in 35 while that of ScienceDirect resulted in zero articles while that of SpringerLink resulted in
zero articles (total 266 articles). The articles were filtrated by titles/abstracts and resulted in 19 and 13 articles
after removal of duplicates. Where a potentially relevant title without a listed abstract was available, the full
article was later assessed to select the studies. The total selected articles for full text screening were thirteen
articles. According to inclusion and exclusion criteria six articles were excluded and seven articles were
included. In addition to three articles obtained from manual searching in references of the included studies.

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) Statement was used as a
reporting template as much as possible and the Search strategy PRISMA flow diagram downloaded as a separate
file as shown in table (2).
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I11.  Screening and selection

Initial screening of the titles was conducted to exclude irrelevant articles. Screening the titles and
abstracts was performed. The remaining studies were further reviewed by reading their abstracts. If the abstract
did not provide enough information to include or exclude a paper, it was selected for full-text reading. Finally,
the remaining papers were examined further for their relevance against the inclusion. The Papers that not met
the eligibility criteria were excluded from this this study table (3). The Papers that met the eligibility criteria
were included in this study and analyzed with regard to the data mentioned in Table (4) criteria by reading them
in full text.

IV. Result

Study selection: justified through PRISMA flow chart .Ten studies were included in this systematic
review. Among the 21 studies initially considered in the second selection stage, a few studies were eliminated
after inclusion and exclusion criteria were applied. In vitro studies that did not analyze the fracture resistance of
ceramic materials were excluded. The initial search resulted in 266 articles. Removing the Duplication reduced
this number to 264 studies. Then 245 papers were excluded after screening of titles. Abstracts and full texts of
the remaining 19 articles were reviewed and led to more exclusion of the non-relevant articles. Six articles were
excluded due duplicate removal by to mendeley and in total, 6 papers were excluded after a full-text reading and
so the remaining 7 articles were included. In addition three articles were added by manual searching. All data
presented in the accepted 10 papers were included in the present study and the data were extracted and
summarized in table 5 (summary of findings table).

Table 2: PRISMA flow diagram

F
c Recorded identified Recorded identified Recorded identified
=] through PubMed through cochrane through lilacs
E database searching adatabase searching database searching
=
'.E. (n=210) (n=21) (n=35)
; L 1
) ] ¥
— Total =261
)
£
§ Filteration by titles and . Duplicated
g abstract (n=19) i n=(6)
’ |
— Recored after duplicate
e
removal by mendeley
(n=(13)
: l
|
)
£ Full-text articles assessed Full-text articles
for eligibility *  excuded, with
n=(7) reasons n= (&)
L
m !
Recorded identified Studies induded in
k1 through manual MM qualitative synthesis
3 searching {n=10)
5
| S
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Table 3: List of Excluded articles

No Titles of articles Reason for Soures
exclusion
1 Longevity and Clmcal Performance of A Literature pubmed
IPS-Empress Ceramic Restorations - Review
2 Cliical efficacy of composite versus systematic Pubmed
ceramic mlays and onlays M review
3 Strength, fracture toughness and Measure the
microstructure of a selection of all-ceramic fracture Pubmed
materials. Pressable and ahumina glass- toughness not
infiltrated ceramics the FR
4 | Margmal and mternal fit of heat pressed Measure the
versus CAD/CAM fabricated all-cerane Margmal and lilacs
onlays after exposure to thermo- mternal fit
mechanical fatigue 16
5 Fracture resstance of endodontically Endodontically
treated premolars restored with lthium treated teeth pubmed
distlicate CAD/CAM crowns or onlays and
luted with two lting agents 7
6 | IPS Enpress mlays and onlays afier four | aclmical study | pubmed
years a clinical study !*

Table 3: List of included articles

NO Titles of articles

1 | Fractwe resstance of teeth restored with 011]3}'5 of three contemporary
tooth-colored resin-bonded restorative materils |

2 | Ceranue mhays: Is the mlay thickness an mportant factor mfuenemg the

fiacture risk? 2

3 | Evalation of Fractwe Resstance and Fathwe Risks of Posterior Partial
Coverage Restorations ~

4 |Inflence of restoratve material and pmuml cavity design on the
fiacture resistance of MOD mlay restoration >

Rk oi onlay fractwe dwmg pre-cementation fimetional oechsal
tapping

6 |In viro fatique resstance of CAD/CAM composite resm and ceramic
posterior occhisal veneers **

7 | Influence of ceramic mlays and composte fllings on fracture resistance
of premolars mn vitro **

8 | Fractuwe Resstance of Teeth Restored With All-ceramic Inlays and
Onkys: AnIn Viro Study ¢

9 |Fractwe resstance of different partinl-coverage ceranue molr

N

restorations An m vitro I.IIWSTL'C_THHOI] :
10 | Effects of different ceramic and composte materiak on  stress
distribution m mlay and onlay cavities: 3-D fmite element analyss ~
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Table: 5 Summary of Findings Table (SOFT):

Reference | Study | Tooth | Tooth | Noof | Noof Incluzion criteria Exclusion eriteria
design | grigin fpe Gps | samples
By | MiME:
Brunton | In H MxP | 4 40 Sound teeth free of obvicus | Carious, cracked teeth, or
etal. | i cracks or other myperfections | these teeth fherr occchsal
1999) detectable with surface oblterated by
transifiimmation aftriion
Holberg | In H | MaM | 2 P} cerany: miay modek wih | miay models with thickness
etal | Vit varymg thickness (0.7-2.0 more than 2. Omm
2013) " e
Koiset | In H [ MiM | 4 60 M selected Immeditely M were stored for long
al. 2013) | wiro folowng exfraction mfact, | perod, recemed previows
1 free of cracks or fractwes m | restoration, effected by
the crown cares. andhadno | cares, crack or fracture
prior restoration
Linetal | o H [ MaM | 4 3 M with almost the same | M wih great varation m
013 Y| vt morphology and withowt | morphology, width or more
decay and. The maxmmem | than lmm fractured o
widfh and length of each CATIONS CIOWR
tooth was withm | mm
Magneet| In H | MeM | 3 30 freshly extracted, soond | Md-M teeth with caries,
ZD]D}” vitro Mx-M free of cracks or | crack or fracture or prior
fractures m the crown, caries, restoration
and had no prior restoration
Magneet| In | H | Mx- | 3 41 | freshiy extracted Mx M and | Teeth were stored for long
al. 2011) | vitro MP P free of cracks attrtonand | period followmg the
1 cares exfraction, recenmg past
restoration
Ragask | In H | MzP | 3 27 Caries-free sound Mx-P Delrydrated specimens,
aetal | i freshiy extracted for narrow atrded, cracked or
2008)" orthodonty: reasons. fractured crown
buccolngualy 9 mm £10%
mesiodstally 7om=10%
and with no visible cracks
Relevan | o | H [ MaM | 3 ] freshly extracted, sound, | Teeth with great varation
) E) R cares and defects free Md | m morphology, sever
M, Only miact, nencarious, | affrition. canes, defect
and unrestored teeth were
mnchded m fhe study
Srb | b | H [ MsM | 6 % cargs-ree teeth that had | teeth stored the teeth longer
20067 | vitro been examined viually wih | than three months teeth
a 10 magnifyms ghssand | with bypophastic defects
had free hypoplasti: defects and cracks
and cracks
Yamamel | I | H | MdM | 4 4| Sound Md-Mteeth free of | Teethwith great vanation
etal, | viw obviows cracks orother | m morphology, atfrition
2009)" imperfections caris, defect

*H: human, B: boine ** Mx: maxilla, Md: mandible M molar P; premolar
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V.  Materials and methods:
Referenc | Cleanin | Artifici | Bone Tyvpe of | Preparatio | Luting No.of | outcome | Measuring
g alPD by | simulat |  Onlay/ ndesign | cement | thermo device
Istorage by inlay Cveling/pr
me dinm mate rials etesting
And storage in
grouping
Brunto | stored | Gum | acryle | I SEIsest | Gpl=contr | Varoli sterie Fractwe | Unmersal
netal | under resm | resimto | mdrect ol withowt | okl | waterfor | Resistanc | testmg
1900) " | water | 025m | within 2 | composte | preparation miinmm machine
24 mmof | II. Belle perind of 1. 5mm/min
CEl | Glss Gp2+Gp3+ M4h paralkl] to
mdiect G4 =onhy Jong axs of
composte prep the tooth
1 Emprezs
ceramic
Holberg The mand mchded | I-Empress | all ceramic | Varioll Fractwe | Unmversal
et al. the (PDL) and the | ceramic. mlay{W=1 ok 1T sk testmg
] R first mand molar. m machme
Allthese scanned | IT-emax | A=108)
by CT Usmg the | ceramic
software Amira,
Koketl| 03% | stcky | acryle | Lfeldspathc |  Z-mm RelX | Inwaterat | Falwe | uvnmersal
2013 % | sodmm | wax fesm | Ceraic, occhsal skf 100 sk testing
hypochl IT leuctte- reduction | adhesive | temperat machme
orite remforced | mamtammg | cement | prior to the
CETAMET, cusp testing
IT hihm | steepoess
disificate of 45
CEIAMEC degrees
VI mdwect | rehtwe to
composte occhsal
surface
Liuet |storedm| - Orthod | Leomposite | twocavity | RelyX | 5500 cycks | Fracture | Materal
al. | thymol resm 2m | resmblock. | designs, skf 3-55¢C | resstance | Testmg
2013)* | solution below non- | adhesve Systeny
at4:C the CEJ | II-IPS proxmal | cement crosshead
for Empress box and speed of
about ceramicCAD | wih 0.1
one M proximal mnymm,
box.
Magne | storedm | acryle | I-eucte- | Standardge | (Z100; | dstlled | Fatgue | closed-koop
etal | soltion resmup | ceramics. | dprepara- | 3M waterat | resstance | semo
2010)* | saturate to 3 mm foral | ESPE) | temperat ydraulics
d wih below | II-Ethmm | specmens. for 24 (Mini
thymol) CE] | dsibcate BandP hours Bionre II;
ceramucs. | margms at before MTS
I.conpost | 23t02.6 testing Systems
fesm om above
the central
groove
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Referenc | Cleaning | Artificial | Bone Tpe of | Preparation | Lufing No. of outcome | Measuring
e /storage | PDL by | simulatio |  Qnlay/ design cement thermo device
medium by inlay cycling/pre
material: testing
And storage in
grouping
(Magne | storedm | Two acervhe | Femax mes10- o - Fracture Anamifi-
etal, solution | layersof | resmup | (thmm occhusal 33 cal mouth
017 | satursted | water- | to 3.0um | disicate. onlay usmg
with based below | I-MZ100 preparation, closed-loop
0.1% hquid (CED) | (composite (two mesial servohydraul
thymol latex resm) reduced 1.5- ws.(Mm
(Rubber- MK T mm and Bionix II;
Sep: Kenr (fekdspathic covered) MTS
Comporat porcelam) Systems,
on, Eden Prame,
Orange, MN)
CA)
(Ragaus | Stored, | 0.3npm | Selfcure | Fmtact testh MOD RelyX _ Fracture unrversal
kaet a\,l;. fiozen to low acrvhe | (control cavities were | Adhesive resistance testing
2008)" | reduce | viscosty | rsm2 | group) prepared for | Resm machme at
pulpal vmyl pm | Dmdmect group: I | Cement, across head
cell polystlox | bebw | leucite and IIL total speed of 0.5
danmze ane cement- | remforced occhusally mm' mn
Thenm | (Fledmn | enamel | ceramme divergent
09% | e Heraus | mnction | II-dmect angle of
sodmm- | Kuler high walls was
chlonde | GubH, vicosty 10° Witha2
solution | Gemmany) hybnd mm deep
changed conposie pulpal floor.
every 7 buccolmgual
days,ma widths. Each
refngerat boxhad a
orat40C gmgival
floor depth
of 2 mm
(Relevan m 02-pm | Selfcure | I-mtact Thepulpal | Vanolmk | At38C -33C | Frctum unversal
o8 distilled | layerofa | acrvhe | testh floor was I for3000 resktance testng
:“13}26 water | polyether [ msm | (control) prepared to 3 cvcles. The mechme atz
untluse | matens] Dmlay with | depthof25 tme at each crosshead
PS enox o, tenperature speed of (13
Cerzme acchsal was 30 '
I mlays sthoms was second
with rconm 15 mm
ceranie wide box
VIOnlay kada
PS enmx gingival
ceramme fioor depth
V- Cnkys of 1.5 mm
'H.'ith Il.ﬂ.‘ﬂ'ﬂ.ﬁ The gn]a‘}rs
prepared
using basic
techmiques,
the MB and
DB cusps
Were
reduced by 2
nm
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Referenc | Cleaming | Artificia | Bone Tvpe of | Preparation | Lutinz No. of outcome | Aeazuring
Istorage 1 simulati Onlay/ dezign cement | thermoCyel device
medinm | Periods | omby inlay ing/pretesti

nal materials ng storage
Ligamen And n
thy grouping
(Strub | 01% 0.5 polymer | IPS emmx | Clanfact Vanolmk 3,300 Frcture | Conputer-

2006) | thymel mn- | polyester Press teeth 1 dual- thamml | mesetance | confrolled
soluton | thick e:m GIMOD) cue cycles mestication
atroom | laverof mby e:m smmbtorty

tenper zum preparation | compost pe
rsm ] Gl:0nley NeC4LNG
mm short with W2,
of CEJ reduction of Willyteh,
the MP eusp Munich spec
A Onlay mens
reduction demonstrate
with of both d frzcture
P eusps strength
Ga:Onlzy
with
reduction of
the both
palatal and
DP cusps
G6:0nley
with
covenng of
all cusps
(Yaman _ _ New Two 3-D mhy - - stress Von Mres,
eletal, mesh nanofiled | and onby distribution | coypessive,
2009)% structure resm cavity and tensile
was conposite | designs were afress
construet | 1-Fultek created with
ed forthe | Supreme XT | 27 mm
cortical | 2-Grandio | cavity depth.
bone of 23mm
15mm | Twocerame | isthums
thickness | 1.IP§ width, and
1mesh | Enpress 2 1) nm
structure | 2- Lava gmeival wall
of (he “".dth. The
sobd 3D cavity walls
model tapered 3°
was
created
usmg the
to
genenate
solid
model

B=buccal P=palatal MB=mesiobucallDB=distobucalPDL=periodontal ligament
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VI.  Result
N Auther and date result
0
1| (Brunton et Teeth restored with composte onlay restorations demomstrated a lugher
al1999) 1* frachwe resistance than equovalent sized onlay restoratons produced fom
fiber-remforced composite or a ceranmc materal
2| (Holberg et al. The mby thickness does not seem to be an muportant factor mfuencmg the
2013)" frachwe msk of ceramic mlays. However, fizther studies are necessary to
confirm ths.
3| (Kois et al. Frachme resstance and fahwe msks of postenor parmal coverage
2013 restorations are sigmficantlty mfenced by material selecton Al ceramsc
matemals revealed hich meidence of fractes of materml self whereas the
falre of resm-based e mvelved more to the remaming tooth stuchre
3| (Liu et al. 2013}~ [For teeth restored with MOD mlays, the we of resm conposte as the
restorative material may provide hisher flachme ress- tance than wsme
ceramie. Usmg 2 proximal box desim for the cavity may fimther mprove
the fachme resstance of the mby restoration
5| Magne etal Posterior patial coverage made of composite resm (Paradiom MZ100) had
2010 ™ sinificantly hisher fatiue resistance (P=.002) compared to IPS Enpress
CAD and IPS emax CAD.
6| (Magne et al. Matenal selection has a simnficant effect on the sk of CADCAM onlay
20114 frachmre dumg pre-cementaion fimctiomal occhisal tappmz with composte
resm onlays showmg the mmmum rsk compared to ceramic ones.
7| (Ragauska et al | The ceranic mlrys m premolars have higher load to fractme vahe than
2008)* conposite fllmgs and smular to mfact teeth Both restorations, ceranmc and
conposite m the premolrs, tended to fachme together with palatal cusp of
tooth
3| (Relevance Cuspal coverage decreased the fiachme resistance of the posterior tooth and
2013y the frachwe modes m Hham dislicate glass- ceramc sanplks were
generally restmcted to the restoration fself Comersely, the fachme modes
of zrconia samples generally mwvolved both the restoration and the tooth
g1 (5trub 2006) < Al ceramue PCF:z for molars made of IPS e.mmx Press were shown to be
fractme-resistant, results comparable wih those of natwal mpre- pared
teeth
1l (Yamanel et al | The allceramic mby and onby material fested ramsfemed less stress to
01 2009) 8 the tooth stmctmes. On the effect of cavity desimn the onlay desim was
more efficaciows m protectme the tooth stuchmes than the mlyy desin

VII. Discussion

The present study examined the reliability of posterior all-ceramic partial coverage restoration (PCR)
that was created by different materials and corresponding fabrication techniques. The Fracture resistance
posterior partial coverage restorations are significantly influenced by material type. All-ceramic restoration
show high fractures incidence of material itself, whereas the failure of resin-based restoration involved more to
the remaining tooth structure. All specimens of ceramic onlay shown fracture resistance that was comparable
with those for natural unprepared teeth (fracture resistance mean of unprepared teeth= 2905.3N)(79,135) due to
increased crystal in the ceramic, this filler provides a tighter interlocking matrix in its structure and prevents the

- - (29) - . - -
propagation of microcracks'=”" Once the crack starts, it will propagate promptly, and no diversion of the crack
would occur within the ceramic matrix ©?. significant difference in the fracture load of IPS Empress 2 (hot
pressed) and ceramic restoration made by CAD/CAM technique (CEREC 3, CAD/CAM) all-ceramic crowns,
and conducted that the mechanical properties of ceramic-polymer hybrid materials similar or slightly inferior to
lithium disilicate®”.
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Clinical trials have shown the treatment option to restore posterior teeth with pressed glass ceramics and
CAD/CAM fabricated restorations to be reliable ®2. Conversely the Modification to the manufactured
pressablee.max ingot or the spruing or pressing procedure may also help to produce more uniform crystal
dispersion, reducing the susceptibility of the glassy matrix to fracture ®. On the other hand; machining systems
can create a multitude of flaws of a sufficient size to act as fracture sources. These flaws may be related to both
material and machining variables, which dramatically improve fracture possibilities this may affect the fracture
resistance of the vita enamic ceramic ®“Coldea et al 2013 ®suggested that “propagating cracks are deflected
and experience a more tortuous path resulting in rough surfaces ” This suggests that cracks induced by stress run
through the ceramic parts in IPS e.max press ceramic but deflect more at the polymer ceramic interfaces in
hybrid ceramic . Also Stappert et al 2007 ©® reported a significantly higher fracture load for CAD/CAM-
produced partial coverage restorations than that of lithium disilicate glass ceramics (and IPS e.max press)
fabricated by hot pressing. Many reasons have been given for the failure of all ceramic restorations. The
principal problems associated with the ceramic inlay appear to be related to cavity preparation, patient
occlusion, cementing agents, insufficient thickness and internal defects of ceramics “”*Some studies have
identified a higher incidence of failure of these materials, possibly due to the brittle nature of ceramics, plus a
potential abrasive effect on opposing dentition ©®. Long-term clinical data covering observation periods of 17—
18 years with feldspathic ceramics and CAD/ CAM systems are reported ©% The survival rate for partial
ceramic crowns is similar to the that of partial gold crowns and amalgam restorations “%"

With advancements in material sciences and adhesive technologies, all-ceramic onlay restorations have
proven to be fatigue resistant enough to fulfill both functional and aesthetic requirements of the oral
environment. With regard to tooth colored inlays and onlays, factors affecting overall restoration longevity may
be related to luting and finishing procedures and on the width and performance of the restoration “».The partial
ceramic crowns suffered a fracture rate of 25% after an observation period of 6-84 months “°. The failure rate
of indirect composite inlays and onlays is between 11.8% “2. Previous studies revealed the high survival rate of
ceramic onlay restoration, between 92% and 97% during observation periods of 5 years “®, and 94% to 98% at
the seven and eight-year respectively “¥. In contrast other author report that the survival rate of onlays made of
feldspathic ceramics was lower with 56-60.7% after an of 6-7 years“®, Other two studies of all-ceramic partial-
coverage crowns reported survival rates after 7 years of 81%5 and 56% “*, ceramic fracture was the most
frequently reported cause of failure “°.

VIIL. Conclusion

Conservation in teeth preparation should be always considered when possible.The material used for
fabrication of the indirect ceramic restorations has a crucial effect on its performance regarding the fracture
resistance. The materials either the machined or pressed restoration restored the fracture resistance of prepared
tooth.Adhesive technologies with conservative approach play an important role in development of more
preservative & restorative approach even with badly broken down teeth.
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