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ABSTRACT

Dentistry has evolved over period of time from use of wood for replacement of teeth till use of titanium for dental implants.
These journeys have made possible the exposure of much aesthetic material to dentists. As a clinician it becomes extremely
difficult to select appropriate materials for intra oral restorations. This article discusses one such material, zirconia which
has numerous applications for better restorations in oral cavity.
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INTRODUCTION

During tooth restoration, the doctor faces the
dilemma: what material to use? [1]. The main factors
likely to affect the ultimate selection are the aesthetic
and prosthetic strength. Fixed partial metallic ceramic
prostheses are regarded as the benchmark in terms of
reliable materials [2]. A metal fused to ceramic
restoration consists of a metallic crown supporting
the overlying ceramicrestorations of PFMs have an
extensive clinical track record [3]. But the failure rate for
fixed PFMS was 4% over five years, 12% over ten years
and 32% over fifteen years [4]. The major drawbacks of a
PFM restoration is its failure to transmit light which in
term adversely affects its aesthetic outcome as the final
restoration appears dark in colour [5,6]. This
disadvantage is well appreciated at the cervical region
of the restoration where at times it is impractical to
obtain adequate space. To mitigate this impact, a
sufficient measure of the tooth design ought to be
eliminated to oblige a material made up of ceramic that can
veil the hidden metal without the restoration being
over contoured. Another drawback in a PFM restoration is
the associated allergic reactions in certain patients to
some metallic elements like nickel in metal alloy. Also PFM
is known to cause greying of gingival margins [7].

As a result of a growing interest in aesthetics and concerns
regarding toxic and allergic reactions to certain alloys, all
ceramic restorations were introduced.

LITERATURE REVIEW

History of zirconia

Ceramics have been used in dental practice since 1889, the
year Charles HL and copyrighted the crown "jacket"
entirely from porcelain [8]. This ceramic crown was
introduced in 1990's. This restoration has been widely
used as a result of improvements done by EB. Spaulding
which was further promoted by Capon WA. Ceramics, on
the other hand, are fragile materials so it’s easy to fracture
[9]- To decrease the risk of fracture, porcelain was fused to
metal crowns were introduced in the end of 1950's by
Abraham Weinstein [10]. The connection of the metal to
the porcelain precluded the formation of stress cracks.
Metal copings manufactured with lost wax technique have
also solved the problem of marginal fit, associated with
conventionally constructed porcelain jacket crowns.
Although PFM crowns have a reduction in failures
associated with porcelain, the adding an opaque layer of
metallic block has decreased the aesthetics of these
restoration. A revival of a completely ceramic restoration
occurred in 1965 when industrial aluminium porcelain
(>50%) was added to fled spathic porcelain during its
manufacturing process. McLean W and TH elaborated this
new type of the porcelain jacket crown which had an
internal aluminium porcelain core which contains
40%-50% aluminium crystals [11]. In spite of having
strength twice that of conventional PJC, still it could only
be used in anterior region because of its greater opacity
[12]. In the 1950s, a further development carried out by
the corning glass works led to the development of the
Castable Dicor crown system. The glass has been
reinforced with various types of mica. Processing
complexities and the greater incidence of fracture resulted
in the discontinuation of the system [13]. As a result, new
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polycrystalline ceramics, like Aluminium oxide and
zirconium oxides were proposed [14].

Structural and mechanical properties of zirconia

Zirconia has very good mechanical qualities, with a
flexion resistance of 900-1200 MPA and hardness of
1200 MV [15]. These values are nearly identical to those
of the metals used for metal ceramic restorations, and
clearly superior to the values of any other ceramics used
in dental practice. In addition to the lack of an
amorphous part, the cause for these excellent mechanical
properties resides in the behaviour of zirconia under
applied stress. In contrast to other ceramics, that
develops cracks due to applied stress which leads to
failure of the material, following the development of
cracks in zirconium ceramics, these cracks are narrowed
and closed with no further progress is made.

In order to understand the excellent mechanical
properties of zirconia, one must understand the
fundamental structure. Zirconium dioxide is a poly
crystalline material that occurs naturally in mineral form
[16]. In addition to its higher mechanical properties,
zirconium dioxide possesses beneficial biological
properties such as low corrosion potential, cytotoxicity,
and minimum adherence to microorganisms zirconia
occurs in 3 crystal forms according to surrounding
pressure and temperature, monoclinic, cubic, and
tetragonal [17-19]. The monoclinic structure much stable
at standard room temperature and pressure. This is the
form found in naturally occurring deposits. The
monoclinic form transforms in to a tetragonal form at
1170°C, with 4-5% reduction in volume. The tetragonal
shape decreases more as it becomes cube shaped at
2370°C [20]. The cubic shape is less frequently found in
biomedical application. The reduction in size of ceramic
during heating is uncommon therefore; partly zirconia is
unusual as a biomedical material. The above mentioned
phases occur within a common ZrO; crystal [21]. This
alteration between phases is reversible and on cooling it
returns back to the monoclinic phase. Along with the
alteration, change in the volume of crystalline grains also
occurs, and precisely this change of volume has been
used to achieve an outstanding mechanical properties. In
order to obtain a stable material which can be used
during the dental procedures zirconia is stabilized by
mixing 3 to 5% Y,03 in the tetragonal phase. These little
quantities of Y,03 prevents (t) to (m) alteration below
1170°C which allows the tetragonal phase to remain
present at standard room temperature [22,23]. Yttrium
Partially Stabilized Zirconium dioxide (Y-PSZ) has
superior mechanical properties as compared to other
combinations though sintering is much harder; it is the
primary type of zirconia used for current clinical use.

The optical properties of conventional dental ceramics
are comparable to those of dental hard tissues. That’s
why ceramics is the preferable material dental
restoration in areas where aesthetic is the main concern.
Aesthetic appearance of ceramics is controlled by its
translucency. More stable the ceramic, more opaque is its
crystalline structure. According to this difference in

optical properties, the appropriateness of a given ceramic
material is decided by the site of restoration, the stump
shade and area required for the restoration. The
translucency of ceramic materials of characterized
thicknesses can be positioned as follows; Veneering
ceramics (0.5 mm)>Empress I (0.5 mm)>In Ceram Spinel
(0.5 mm)>Empress I (0.5 mm)>Empress 1 (0.8
mm)>Procera Al0, (0.5 mm)>Empress II (0.8 mm)>ZrO,,
(1 mm)>In Ceram Alumina (0.5 mm)>In Ceram Zirconia
(0.5 mm) [24-26].

Dental applications of zirconia

The distinctive blend of mechanical resistance,
biocompatibility, and low deterioration potential of
zirconium has made it a particularly attractive material
for dental application especially where aesthetics is the
prime concern. The earliest mention of use of zirconium
in dental practice goes back to the 1970's [27]. Zirconia
was used for the first time as an endosseous dental
implant in 2008 [28]. Nowadays it has been largely suited
for many dental applications, but mainly for:

e Zirconia endosseous dental implant

e Zirconia based implant abutments

e Zirconia based crown and bridges

e Zirconia based dental posts

e Zirconia based aesthetic orthodontic bands and
brackets

¢ Monolithic zirconia crowns

All these applications are further discussed in detail in
the article one by one.

Zirconia endosseous dental implant

An endosseous dental implant is the part of tooth
restoration which is supported by implant and is inserted
within the maxilla or mandible, it straight away
associates with the hard and soft tissues, and here it is
attached to the implant abutment. It imparts a base for
both functional and aesthetic demands of a clinical
situation. A broad range of dental materials are used for
fabricating implants over years but so far the most
successful material is titanium alloy [29,30]. In spite of
having a clinical success rate of 92 to 98% after 10 years,
they are still deficient in the form as implant. Toxic
allergic reactions to metals, lower aesthetics, greater
wear of the alloy and biological accountabilities following
its wear are the areas of concern with titanium alloys,
which led to the research of ceramic materials likely to be
used as endosseous implant [31-33]. Al;,03 ceramic was
the earliest material used as implant in orthopaedics in
1930s and in dental clinical use in 1980s, but later its use
was reduced due to its low survival rates because of its
inadequate osseointegration and high fracture [34].
Further introduction of Y-TZP in the early 2000s,
reawakened the use of ceramic as implant due to its
superior properties. According to research, Y-TZP has
sufficient mechanical strength to withstand masticatory
forces without fracture [35].
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Zirconia based implant abutments

Implant abutments are the intervening piece which
connects the body of the implant to the crown [36,37].
They are made from a variety of alloys, out of which
titanium is most commonly used. But a prefabricated
titanium abutment has many aesthetic restrictions such
as the shape of the alloy does not correlate with the
natural anatomic tooth form, greying of gingiva etc.

In order to solve the problems related to prefabricated
titanium abutments, alumina ceramics were introduced
in early 1990's. Zirconia provides advantage over alumina
due to its ideal colour, good tissue compatibility, lower
plaque accumulation, customizability, allows prosthetic
flexibility because of veneering, accurate fit, permits
radiographic monitoring because of its radiopacity
[38,39].

Zirconia based crown and bridges

Alloy ceramic crowns and FPDs are used in dental clinics
since 1960's to restore absent teeth where aesthetic is the
prime concern [40]. PFM were the standard material for
such purpose but due to its low aesthetics as it was hard
to hide metal component and it also causes allergic
reactions in some patients which is why zirconia is
preferred over PFMs. Solid or monolithic zirconia
contains more stabilizers, which makes them more
durable to withstand heavy chewing and grinding
therefore they are recommended for posterior crowns.
On the other hand, Layered zirconia’s had more
translucencies and is opalescent unlike monolithic
zirconia which is why they are primarily used for
anterior crowns. A zirconia crown has promising survival
rates ranging from 89 to 100% with an average follow up
time of 3.7 years [41-43].

Zirconia based dental posts

Dental posts are manufactured by a variety of materials
such as metals (gold and titanium) ceramics (zirconium),
fibre reinforced materials. The demand for more
aesthetic posts, especially during all ceramic restoration
has led to the development of new materials for dental
posts. While performing an all ceramic restoration in the
anterior region post made up of metal can lead to
unfavourable aesthetics such as greyish discoloration of
semi-transparent all ceramic crown and the adjoining
gingiva [44]. Moreover they also cause complications
such as burning sensation, pain, sensitization, metallic
taste, and other allergic reactions [45]. These issues
resulted in the growth of zirconia posts. Posts made from
zirconium are biocompatible offers better aesthetics and
they also showed a high success rate [46].

Zirconia based aesthetic orthodontic bands and
brackets

Apart from the applications mentioned above zirconia is
also used for manufacturing of aesthetic orthodontic
brackets [47]. Brackets made up from polycrystalline
zirconia are used in place of alumina ceramic brackets as
they have highest toughness [48]. Polycrystalline zirconia

brackets are cheaper as compared to the ones made up
from mono crystalline alumina ceramics. In addition to
this, polycrystalline ceramic brackets are more opaque
and they give away intrinsic colours thus decreasing its
aesthetic appearance. It exhibits good sliding property
with stainless steel as well as nickel titanium archwires
with reduction in plaque accumulation, bond failure at
bracket/adhesive attachment [49].

Monolithic zirconia crowns

Development of CAD/CAM technologies allows
processing of one piece zirconia crowns. They do not
require a 24 veneering layer above the core made from
zirconia. By knocking out the second layer it decreases
the incidence of chipping of the veneering ceramic. Apart
from this, monolithic zirconia crowns has showed low
wear rates on the opposite natural tooth as compared to
the crowns made from veneering ceramics which shows
enamel wear.

DISCUSSION

Dental ceramics and treatment technologies have
developed considerably over the last decade; much of the
evolution is linked to new microstructures and CAD-CAM
methods. The new generation of ceramic materials offers
exciting possibilities, both in terms of material selection
and manufacturing techniques. The success of ceramic
restorations depends on many factors such as the choice
of materials, the design of the restoration, occlusion and
cementing media. The information presented is
important because a good knowledge of the different
ceramic materials makes it possible for the dentist to
select the most suitable material.

CONCLUSION

The need of patients for better appearance will continue
to rise. As a clinician, we need to identify and select
appropriate materials for restoration of missing tooth or
teeth. The zirconia has expanded applications of
aesthetic restorations in both, anterior and posterior
region of oral cavity. Now it is our role for provision of
better services to restore or to enhance smiles of
patients. For this to be achieved we must understand
these newer materials which are available in the market.

REFERENCES

1. Bayne SC. Dental restorations for oral
rehabilitation testing of laboratory properties
versus clinical performance for clinical decision
making. ] Oral Rehabil 2007; 34:921-932.

2.  Guess PC, Kulis A, Witkowski S, et al. Shear bond
strengths between different zirconia cores and
veneering ceramics and their susceptibility to
thermo cycling. Dent Mater 2008; 24:1556-1567.

3. Denry I, Holloway JA. Ceramics for dental
applications: A review. Mater 2010; 3:351-368.

Journal of Research in Medical and Dental Science | Volume. 10 | Issue 11 | NOVEMBER-2022 135


https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2842.2007.01812.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2842.2007.01812.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2842.2007.01812.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2842.2007.01812.x
https://www.sciencedirect.com/science/article/abs/pii/S0109564108000882?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564108000882?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564108000882?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564108000882?via%3Dihub
https://www.semanticscholar.org/paper/Ceramics-for-Dental-Applications%3A-A-Review-Denry-Holloway/93162691f36c5fe472d7dc485efd386126159dae
https://www.semanticscholar.org/paper/Ceramics-for-Dental-Applications%3A-A-Review-Denry-Holloway/93162691f36c5fe472d7dc485efd386126159dae

Thakrani N, et al.

J Res Med Dent Sci, 2022, 10 (11):133-137

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Valderhaug J. A 15 year clinical evaluation of fixed
prosthodontics. Acta Odontologica Scandinavica
1991; 49:35-40.

Sharkey S. Metal ceramic versus all ceramic
restorations: Part 1. ] Ir Dent Assoc 2010;
56:196-199.

Sharkey S. Metal ceramic versus all ceramic
restorations: Part 3. ] Ir Dent Assoc 2011;
57:110-113.

Miyazaki T, Nakamura T, Matsumura H, et al. Current
status of zirconia restoration. ] Prosthodont Res
2013; 57:236-261.

Taylor JA. History of dentistry: A practical treatise
for the use of dental students and practitioners. Lea
and Febiger, 1922.

Jones DW. A brief overview of dental ceramics. |
Can Dent Assoc 1998; 64:648-651.

Asgar K. Casting metals in dentistry: past present
future. Adv Dent Res 1988; 2:33-43.

Kelly JR, Nishimura I, Campbell SD. Ceramics in
dentistry:  Historical roots and current
perspectives. | Prosthet Dent 1996; 75:18-32.
Leinfelder KF, Kurdziolek SM. Contemporary
CAD/CAM technologies: The evolution of a
restorative system. Pract Proced Aesthet Dent 2004;
16:224-231.

Kohta A. Evaluation of the marginal fitness of
tetragonal zirconia poly-crystal all ceramic
restorations. Kokubyo Gakkai Zasshi 2003;
70:114-123.

Spehar D, Jakovac M. New knowledge about
zirconium ceramic as a structural material in
fixed prosthodontics. Acta Stomatologica Croatica
2015; 49:137-144.

ISO T. 150/SC 1. Implants for surgery ceramic
materials based on Yttria Stabilized Tetragonal
Zirconia (Y-TZP). ISO/DIS. 1995; 13356.

Cristache CM, Burlibasa M, Cristache G, et al.
Zirconia and its biomedical applications.
Metalurgia Int 2011; 16:18.

Denry I, Kelly JR. State of the art of zirconia for
dental applications. Dental Mater 2008;
24:299-307.

Dion I, Rouais F, Baquey C, et al. Physico chemistry
and cytotoxicity of ceramics: Part I
characterization of ceramic powders. | Mat Sci
Mater Med 1997; 8:325-332.

Manicone PF, lommetti PR, Raffaelli L. An overview
of zirconia ceramics: basic properties and clinical
applications. ] Dent 2007; 35:819-826.

Goff JP, Hayes W, Hull S, et al. Defect structure of
yttria stabilized zirconia and its influence on the
ionic conductivity at elevated temperatures.
Physical Rev 1999; 59:14202.

Rieth PH, Reed ]S, Naumann AW. Fabrication and
flexural strength of ultrafine grained yttria

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

stabilized zirconia. Am Ceram Soc Bull 1976;
55:717-721.

Gupta TK, Bechtold JH, Kuznicki RC, et al.
Stabilization of  tetragonal phase in
polycrystalline  zirconia. ] Mat Sci 1977;

12:2421-2426.

Edelhoff D, Sorensen JA. Light transmission through
bovine dentin and all ceramic frameworks. ] Dent
Res 2001; 80:600.

Edelhoff D, Sorensen ]. Light transmission through
all ceramic frameworks dependent on luting
material. ] Prosthet Dent 2003; 26:643.

Heffernan MJ, Aquilino SA, Diaz Arnold AM, et al.
Relative translucency of six all ceramic systems. Part
I: core materials. | Prosthet Dent 2002; 88:4-9.
Cranin AN, Schnitman PA, Rabkin M, et al. Alumina
and zirconia coated vitallium oral endosteal
implants in beagles. ] Biomed Mat Res 1975;
9:257-262.

Akagawa Y, Ichikawa Y, Nikai H, et al. Interface
histology of unloaded and early loaded partially
stabilized zirconia endosseous implant in initial
bone healing. ] Prosthet Dent 1993; 69:599-604.
Mangal K, Dhamande MM, Sathe S, et al. An
overview of the implant therapy: the aesthetic
approach. Int ] Cur Res Rev 2021; 13:106.

Singh A, Sheokand V, Bhardwaj A, et al. Dental
implant design an insight overview.

Jung RE, Zembic A, Pjetursson BE, et al. Systematic
review of the survival rate and the incidence of
biological, technical, and aesthetic complications
of single crowns on implants reported in
longitudinal studies with a mean follow up of 5
years. Clin Oral Implants Res 2012; 23:2-1.

Jung RE, Grohmann P, Sailer I, et al. Evaluation of a
one piece ceramic implant used for single tooth
replacement and three unit fixed partial dentures:
A prospective cohort clinical trial. Clin Oral
Implants Res 2016; 27:751-761.

Andreiotelli M, Kohal R]. Fracture strength of
zirconia implants after artificial aging. Clin
Implant Dent Relat Res 2009; 11:158-166.

Piconi C, Maccauro G, Muratori F, et al. Alumina and
zirconia ceramics in joint replacements. ] Appl
Biomater Biomech 2003; 1:19-32.

Sennerby L, Dasmah A, Larsson B, et al. Bone tissue
responses to surface modified zirconia implants:
A histomorphometric and removal torque study
in the rabbit. Clin Implant Dent Relat Res 2005;
7:s13-20.

Mandhane R, Dhamnade M, Mistry R, Ghavat C.
Rehabilitation of completely edentulous patient
using implant supported over denture. ] Datta
Meghe Inst Med Sci Univ 2020; 15:484.

Vyas R, Suchitra SR, Gaikwad PT, et al. Assessment of
fracture resistance capacity of different core
materials with porcelain fused to metal crown: An in

Journal of Research in Medical and Dental Science | Volume. 10 | Issue 11 | NOVEMBER-2022 136


https://www.tandfonline.com/doi/abs/10.3109/00016359109041138
https://www.tandfonline.com/doi/abs/10.3109/00016359109041138
https://www.semanticscholar.org/paper/Metal-ceramic-versus-all-ceramic-restorations%3A-part-Sharkey/f0bcf7c0df3b127bbba3928bdccefd02ff691c8d
https://www.semanticscholar.org/paper/Metal-ceramic-versus-all-ceramic-restorations%3A-part-Sharkey/f0bcf7c0df3b127bbba3928bdccefd02ff691c8d
https://www.semanticscholar.org/paper/Metal-ceramic-versus-all-ceramic-restorations%3A-part-Sharkey/f0bcf7c0df3b127bbba3928bdccefd02ff691c8d
https://www.semanticscholar.org/paper/Metal-ceramic-versus-all-ceramic-restorations%3A-part-Sharkey/f0bcf7c0df3b127bbba3928bdccefd02ff691c8d
https://www.sciencedirect.com/science/article/pii/S1883195813000972?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1883195813000972?via%3Dihub
https://cda-adc.ca/jcda/vol-64/issue-9/648.html
https://journals.sagepub.com/doi/10.1177/08959374880020011701
https://journals.sagepub.com/doi/10.1177/08959374880020011701
https://www.thejpd.org/article/S0022-3913(96)90413-8/pdf
https://www.thejpd.org/article/S0022-3913(96)90413-8/pdf
https://www.thejpd.org/article/S0022-3913(96)90413-8/pdf
https://www.jstage.jst.go.jp/article/koubyou1952/70/2/70_2_114/_article/-char/ja/
https://www.jstage.jst.go.jp/article/koubyou1952/70/2/70_2_114/_article/-char/ja/
https://www.jstage.jst.go.jp/article/koubyou1952/70/2/70_2_114/_article/-char/ja/
https://hrcak.srce.hr/file/206549
https://hrcak.srce.hr/file/206549
https://hrcak.srce.hr/file/206549
https://www.iso.org/standard/62373.html
https://www.iso.org/standard/62373.html
https://www.iso.org/standard/62373.html
https://www.proquest.com/openview/b85851a868139512157031762006c473/1?pq-origsite=gscholar&cbl=886383
https://www.sciencedirect.com/science/article/abs/pii/S0109564107001133?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564107001133?via%3Dihub
https://link.springer.com/article/10.1023/A:1018520630500
https://link.springer.com/article/10.1023/A:1018520630500
https://link.springer.com/article/10.1023/A:1018520630500
https://www.sciencedirect.com/science/article/abs/pii/S0300571207001418?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0300571207001418?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0300571207001418?via%3Dihub
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.59.14202
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.59.14202
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.59.14202
https://www.osti.gov/biblio/7347560
https://www.osti.gov/biblio/7347560
https://www.osti.gov/biblio/7347560
https://link.springer.com/article/10.1007/BF00553928
https://link.springer.com/article/10.1007/BF00553928
https://onlinelibrary.wiley.com/doi/10.1002/jbm.820090429
https://onlinelibrary.wiley.com/doi/10.1002/jbm.820090429
https://onlinelibrary.wiley.com/doi/10.1002/jbm.820090429
https://www.thejpd.org/article/0022-3913(93)90289-Z/pdf
https://www.thejpd.org/article/0022-3913(93)90289-Z/pdf
https://www.thejpd.org/article/0022-3913(93)90289-Z/pdf
https://www.thejpd.org/article/0022-3913(93)90289-Z/pdf
https://ijcrr.com/uploads/3320_pdf.pdf
https://ijcrr.com/uploads/3320_pdf.pdf
https://ijcrr.com/uploads/3320_pdf.pdf
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0501.2012.02547.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0501.2012.02547.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0501.2012.02547.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0501.2012.02547.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0501.2012.02547.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0501.2012.02547.x
https://onlinelibrary.wiley.com/doi/10.1111/clr.12670
https://onlinelibrary.wiley.com/doi/10.1111/clr.12670
https://onlinelibrary.wiley.com/doi/10.1111/clr.12670
https://onlinelibrary.wiley.com/doi/10.1111/clr.12670
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8208.2008.00105.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8208.2008.00105.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8208.2005.tb00070.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8208.2005.tb00070.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8208.2005.tb00070.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8208.2005.tb00070.x
http://www.journaldmims.com/article.asp?issn=0974-3901;year=2020;volume=15;issue=3;spage=484;epage=487;aulast=Mandhane
http://www.journaldmims.com/article.asp?issn=0974-3901;year=2020;volume=15;issue=3;spage=484;epage=487;aulast=Mandhane

Thakrani N, et al.

J Res Med Dent Sci, 2022, 10 (11):133-137

37.

38.

39.

40.

41.

42.

vitro study. T ] Contemp Dent Pract 2018;
19:389-392.

Hammerle C, Sailer I, Thoma A, et al. Dental
ceramics: essential aspects for clinical practice.
Surrey: Quintessence, 2008.

Patel R, Dahane T, Khungar P, et al. Safe guarding
the pier abutment. ] Datta Meghe Ins Med Sci Univ
2020; 15:495.

Shinde D, Dubey SG, Borle AB, et al. Endo crown
bridge: An alternate way to restore
endodontically treated tooth. ] Datta Meghe Ins
Med Sci Univ 2020; 15:308.

Monaco C, Caldari M, Scotti R. Clinical evaluation of
1,132 zirconia based single crowns: A
retrospective cohort study from the AIOP clinical
research group. Int ] Prosthod 2013; 26.

Tartaglia GM, Sidoti E, Sforza C. Seven year
prospective clinical study on zirconia based single
crowns and fixed dental prostheses. Clin Oral
Investig 2015; 19:1137-1145.

Sailer I, Makarov NA, Thoma DS, et al. All ceramic or
metal ceramic teeth supported Fixed Dental
Prostheses (FDPs)? A systematic review of the
survival and complication rates. Part I: Single
Crowns (SCs). Dent Mater 2015; 31:603-623.

43.

44.

45,

46.

47.

48.

49.

Meyenberg KH, Luthy H, Scharer P. Zirconia posts: A
new all ceramic concept for non-vital abutment
teeth. ] Esthet Dent 1995; 7:73-80.

Kedici SP, Aksut AA, Kilicarslan MA, et al. Corrosion
behaviour of dental metals and alloys in different
media. ] Oral Rehabil 1998; 25:800-808.

Kakehashi Y, Luthy H, Naef R, et al. A new all ceramic
post and core system: clinical, technical, and in vitro
results. Int ] Period Dent 1998; 18.

Keith O, Kusy RP, Whitley ]JQ. Zirconia brackets: An
evaluation of morphology and coefficients of
friction. Am | Orthod Dentofacial Orthop 1994;
106:605-614.

Kusy RP. Orthodontic biomaterials: from the past
to the present. Angle Orthod 2002; 72:501-512.
Springate SD, Winchester L]. An evaluation of
zirconium oxide brackets: A preliminary
laboratory and clinical report. Br ] Orthod 1991;
18:203-209.

Stober T, Bermejo JL, Schwindling FS, et al. Clinical
assessment of enamel wear caused by monolithic
zirconia crowns. ] Oral Rehabil 2016; 43:621-629.

Journal of Research in Medical and Dental Science | Volume. 10 | Issue 11 | NOVEMBER-2022 137


http://www.journaldmims.com/article.asp?issn=0974-3901;year=2020;volume=15;issue=3;spage=495;epage=499;aulast=Patel
http://www.journaldmims.com/article.asp?issn=0974-3901;year=2020;volume=15;issue=3;spage=495;epage=499;aulast=Patel
http://www.journaldmims.com/article.asp?issn=0974-3901;year=2020;volume=15;issue=2;spage=308;epage=311;aulast=Shinde
http://www.journaldmims.com/article.asp?issn=0974-3901;year=2020;volume=15;issue=2;spage=308;epage=311;aulast=Shinde
http://www.journaldmims.com/article.asp?issn=0974-3901;year=2020;volume=15;issue=2;spage=308;epage=311;aulast=Shinde
http://www.quintpub.com/journals/ijp/abstract.php?iss2_id=1146&article_id=13525&article=6&title=Clinical%20Evaluation%20of%201,132%20Zirconia-Based%20Single%20Crowns:%20A%20Retrospective%20Cohort%20Study%20from%20the%20AIOP%20Clinical%20Research%20Group
http://www.quintpub.com/journals/ijp/abstract.php?iss2_id=1146&article_id=13525&article=6&title=Clinical%20Evaluation%20of%201,132%20Zirconia-Based%20Single%20Crowns:%20A%20Retrospective%20Cohort%20Study%20from%20the%20AIOP%20Clinical%20Research%20Group
http://www.quintpub.com/journals/ijp/abstract.php?iss2_id=1146&article_id=13525&article=6&title=Clinical%20Evaluation%20of%201,132%20Zirconia-Based%20Single%20Crowns:%20A%20Retrospective%20Cohort%20Study%20from%20the%20AIOP%20Clinical%20Research%20Group
http://www.quintpub.com/journals/ijp/abstract.php?iss2_id=1146&article_id=13525&article=6&title=Clinical%20Evaluation%20of%201,132%20Zirconia-Based%20Single%20Crowns:%20A%20Retrospective%20Cohort%20Study%20from%20the%20AIOP%20Clinical%20Research%20Group
https://link.springer.com/article/10.1007/s00784-014-1330-2
https://link.springer.com/article/10.1007/s00784-014-1330-2
https://link.springer.com/article/10.1007/s00784-014-1330-2
https://linkinghub.elsevier.com/retrieve/pii/S0109564115000603
https://linkinghub.elsevier.com/retrieve/pii/S0109564115000603
https://linkinghub.elsevier.com/retrieve/pii/S0109564115000603
https://linkinghub.elsevier.com/retrieve/pii/S0109564115000603
https://linkinghub.elsevier.com/retrieve/pii/S0109564115000603
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8240.1995.tb00565.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8240.1995.tb00565.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8240.1995.tb00565.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2842.1998.00305.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2842.1998.00305.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2842.1998.00305.x
https://linkinghub.elsevier.com/retrieve/pii/S0889540694700850
https://linkinghub.elsevier.com/retrieve/pii/S0889540694700850
https://linkinghub.elsevier.com/retrieve/pii/S0889540694700850
https://europepmc.org/article/med/12518941
https://europepmc.org/article/med/12518941
https://journals.sagepub.com/doi/10.1179/bjo.18.3.203
https://journals.sagepub.com/doi/10.1179/bjo.18.3.203
https://journals.sagepub.com/doi/10.1179/bjo.18.3.203
https://onlinelibrary.wiley.com/doi/10.1111/joor.12409
https://onlinelibrary.wiley.com/doi/10.1111/joor.12409
https://onlinelibrary.wiley.com/doi/10.1111/joor.12409

	Contents
	Zirconium Restorations-A review
	ABSTRACT
	Key words:
	HOW TO CITE THIS ARTICLE:
	CorrDtls
	INTRODUCTION
	LITERATURE REVIEW
	History of zirconia
	Structural and mechanical properties of zirconia
	Dental applications of zirconia
	Zirconia endosseous dental implant
	Zirconia based implant abutments
	Zirconia based crown and bridges
	Zirconia based dental posts
	Zirconia based aesthetic orthodontic bands and brackets
	Monolithic zirconia crowns

	DISCUSSION
	CONCLUSION
	REFERENCES




