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ABSTRACT
Recent advances in ceramics have greatly improved the functional and esthetic properties of restorative
materials.New materials offer an esthetic and functional oral rehabilitation, however their impact on
opposing teeth is not well documented.The aim of the study was to evaluate prevalence of different
materials for full veneer crowns used by dentists for a single full veneer crown based on location and
choice made by dentist..A Cross-sectional, descriptive study was conducted in an institution, on randomly
selected individuals. The study group consisted of adult patients who attended the outpatient Department
of Prosthodontics from June 2019- March 2020.86000 case sheets were evaluated and frequency
distribution test was used to explore the relationship between two variables.Comparison of the groups
showed that Hand layered zirconia crown was preferred by 42.3 % individuals.Metal ceramic was
predderd by 10.3% of the individuals.Monolithic zirconia was preferred by 47.4 % of the individuals.With
the era of metal free crowns monolithic is preferred to solve the chipping problems which are to be
considered before getting a hand layered zirconia crown or a metal ceramic crown.
KEY WORDS: CAD/CAM;Hand layered crowns;Monolithic crowns;Zirconia

INTRODUCTION
Since the introduction of the first ceramic crowns at the beginning of the 20th century, a constant
progression occurred in materials and technologies in an attempt to look for an optimal solution to esthetic
demand, as well as to avoid the disadvantage of the traditional
manufacturing method. But since 1990s and mostly 2000s it was a great development in the field of dental
ceramics, due to the high esthetic demand of the patients and in an attempt to improve the mechanical
properties of the ceramics, specially to fabricate posterior fixed dental prostheses (FDPs). Therefore,
research focused interest in computer aided design-computer aided manufacturing (CAD/CAM) zirconia
ceramic (Komine, Blatz and Matsumura, 2010; Peláez et al., 2012; Lopez-Suarez et al., 2016). Zirconia
ceramic has excellent mechanical properties(Anusavice, Shen and Ralph Rawls, 2014), however is highly
opaque due to its completely crystalline microstructure, thus the framework must be covered with
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veneering porcelain for more acceptable esthetic outcome(Rodríguez et al., 2016; Jyothi et al., 2017; Ariga
et al., 2018). But regardless of the high strength of the zirconia ceramic, one of the most important clinical
problems is the chipping of the veneering ceramic according to the different clinic studies.(Al-Amleh,
Lyons and Swain, 2010; Peláez et al., 2012; Sailer et al., 2017) This complication creates an uncertainty as
regards the long-term clinical behavior of the zirconia bi-layered restorations(Raigrodski et al., 2012).
Several efforts have been made to reinforce or to improve the fracture strength of the veneering ceramic
such us high strength CAD/CAM ceramic(Beuer et al., 2009; Duraisamy et al., 2019), press ceramic
(Aboushelib, Kleverlaan and Feilzer, 2006; Kanat et al., 2014)or “double veneering”(Aboushelib,
Kleverlaan and Feilzer, 2008). Monolithic zirconia has been recently introduced to avoid the bi-layered
systems’, however its behavior and chemical stability have not yet been fully clarified(Aboushelib,
Kleverlaan and Feilzer, 2008; Mitov et al., 2016).
Metal-ceramic prosthesis are considered as the gold standard in dentistry, with reasonable
esthetics(Donovan and Swift, 2009; Selvan and Ganapathy, 2016). Long Term structural performance is
well documented(Napankangas, Salonen and Raustia, 1997; Donovan and Swift, 2009; Silva et al., 2010) .
High Gold alloys are still classified as alloys of choice, with high tensile strength and fracture toughness,
resistance to wear (low friction coefficients), and resistance to corrosion in the oral environment (Donovan
and Swift, 2009; Ganapathy et al., 2016; Selvan and Ganapathy, 2016; Subasree, Murthykumar and
Dhanraj, 2016). All-ceramic dental materials can demonstrate very different material properties. This can
be related to variations in their chemical composition as well as in their structures(O. Addison, Marquis
and Fleming, 2007; Owen Addison, Marquis and Fleming, 2007). Excellent esthetic characteristics and
optimal mechanical properties are mandatory for an ideal all-ceramic material Flexural strength, fracture
toughness and limited crack propagation at the functional and parafunctional load conditions ensure
lifetime serviceability (Zarone, Russo and Sorrentino, 2011; Vijayalakshmi and Ganapathy, 2016; Jain,
Ranganathan and Ganapathy, 2017). To date, an inverse proportion between strength (i.e., the mechanical
performance) and optical properties (i.e., the esthetic appearance) remains a predominant equation. Three
different groups of ceramics are produced for dental usage: glass ceramics, glass infiltrated ceramics and
polycrystalline ceramics.The aim of the study was to evaluate prevalence of different materials for full
veneer crowns used by dentists for a single full veneer crown based on location and choice made by
dentist.

MATERIAL AND METHODS
The study setting for this study is a university study setting which was done on Indian population to study
prevalence between choice of impression technique among prosthodontists and implantologists. Approval
for the study was taken from the Institutional ethical review board (SDC/SIHEC/2020/DIASDATA/06190320).
The data included in the study was from june 2019-march 2020. 86000 case sheets were reviewed.Cross
verification of data was done through telephonic & photographic information. Measures which are taken
to minimize sampling bias are simple random sampling.sample size of 9326 was selected for the study.
Data collection from the database of Saveetha dental college all the case sheets were reviewed and hence
a final number of patients were selected for the study. Patients who reported in the Department of
Prosthodontics were selected for the study. Google sheet tabulation and SPSS importing of the data was
done.
Descriptive statistics tests were performed. Software used - SPSS version 26 was used. Independent
variable being race, age and time; Dependent variable being sex and choice for treatment.frequency
analysis was used to evaluate the data.
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RESULTS AND DISCUSSION
There is more prevalence of monolithic crown (47.36%) in comparison to hand layered zirconia(42.34%),
and metal ceramic crown(10.29%)(Figure 1).There is statistically significant association between different
types of crowns of and their location(anterior/posterior),Hand layered zirconia crowns are mostly preferred
for anterior teeth whereas monolithic zirconia is mostly preferred for posterior teeth,Pearson Chi Square
value=49.5, p value=0.001(p<0.05, statistical significant )(Figure 2)(Table 1). There is statistically no
significant association between different types of crowns of and their choice made by
undergraduates/postgraduates, both undergraduates and postgraduates feel hand layered zirconia is the
prefered material for crown followed by monolithic, metal ceramic is comparatively less in use,Pearson
Chi Square value =1.30, p value=0.522 (p>0.05)(Figure 3)(Table 1).
Porcelain-fused-to-metal (PFM) has been used for many years and studied extensively. Studies have
demonstrated a 94% success rate over a 10-year period (Griggs, 2007; Ganapathy, Kannan and
Venugopalan, 2017) and good long-term clinical reliability (Griggs, 2007; Lekesiz, 2014). Although
chipping of veneering porcelain is a possible complication, fracture of the metal framework is
uncommon(Sailer et al., 2016). PFM restorations require sufficient tooth reduction to allow space for at
least 0.3 mm of metal coping and 0.7 mm of veneering porcelain, and a minimum facial reduction of 1.2
mm according to Hobo and Shillingburg (Hobo and Shillingburg, 1973; Sailer et al., 2016). When
comparing PFM crowns to zirconia crowns, several points are noteworthy. Laboratory testing has
determined that the fracture strength of a PFM crown using 1.5 mm reduction is similar to zirconia crowns
with only 1 mm of reduction (Sun et al., 2014; Ashok and Suvitha, 2016). Some manufacturers have even
suggested a 0.6 mm minimum reduction for posterior zirconia crowns, which has led some dentists to
prescribe all-zirconia restorations to preserve tooth structure (Baladhandayutham, Lawson and Burgess,
2015).Metal ceramic was preffered by 10.3% of the individuals.Metal crowns are among the strongest
options, although their major disadvantage is esthetics. Full-metal restorations are often considered the
gold standard in dentistry due to their excellent biocompatibility and strength. However, the increasing
price of precious metals and patients’ demands for esthetics have limited the use of both PFM and full
metal restorations(Crisp et al., 2008; Ashok et al., 2014), which could make profitability an important
aspect in the dentists’ decision on crown material.
Hand layered zirconia crown was preferred by 42.3 % individuals All-zirconia crowns have gained
popularity due to their high strength (Homaei et al., 2016) and toughness(Quinn, Sundar and Lloyd, 2003;
Homaei et al., 2016), wear compatibility(Venugopalan et al., 2014; Thompson, 2016; Kannan and
Venugopalan, 2018) with natural dentition and low cost. However, some dentists may decide against this
material due to its relative opaqueness and fear of long-term strength degradation from low temperature
degradation (Chevalier, Gremillard and Deville, 2007; Thompson, 2016; Basha, Ganapathy and
Venugopalan, 2018). Zirconia layered with a translucent ceramic, such as porcelain, is considered a more
esthetic crown option, but the relatively low coefficient of thermal expansion and thermal diffusivity of
zirconia compared to traditional metal coping
materials led to laboratory complications. These manifested as veneer chipping(Christensen and Ploeger,
2010; Naenni et al., 2015; Sailer et al., 2017) and delamination over time (Håff et al., 2015; Ajay et al.,
2017).
This problem was resolved by gradually introducing the monolithic zirconia crown into clinical
practice.Monolithic zirconia was preferred by 47.4 % of the individuals.The monolithic zirconia crown
restoration is fabricated with computer-aided design and computer-aided manufacturing (CAD/CAM)
technique with the removal of veneering porcelain. It is made from a single piece of monolithic zirconium
oxide ceramic ingot by computer numerical controlled cutting and sintering. The fabricated crowns have
high flexural strength and high fracture toughness, both of which are remarkably better than those of the
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alumina-based ceramic crowns(Candido et al., 2018) The mechanical properties of monolithic zirconia
restorative material are notably superior to those of other all-ceramic restorative materials, as the risk of
chipping of porcelain veneers caused by chewing hard foods can be avoided(Schatz et al., 2016). Besides,
the monolithic zirconia crown restoration requires a less amount of tooth structure trimming compared
with the all-ceramic crown retaining a more natural tooth structure(Schatz et al., 2016).
In my opinion metal ceramic crowns have been extensively studied and are considered to be the gold
standard but due to various problems of the chipping if the veneered ceramic monolithic zirconia is slowly
taking over but since it being a new material has been less studied only a few clinical studies have reported
on the periodontal conditions and the therapeutic effects of the restorations on the abutment and the
antagonist teeth after the monolithic zirconia crowns were placed in patients(Bömicke et al., 2017; Kitaoka
et al., 2018; Miura et al., 2018). so more extensive research has to be done.
CONCLUSION
Hand layered zirconia crowns are mostly preferred for anterior teeth,to overcome the problems associated
with chipping of the ceramic material monolithic crowns have taken over as the most preferred crowns for
the posterior region. “No current material can fulfill all of the requirements of an ideal restorative material,
considering esthetic, mechanical and economic demands.Decisions for crown material may be influenced
by factors unrelated to tooth and patient variables”. Dentists should be cognizant of this when developing
an evidence-based approach to selecting crown material.
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Figure 1: Bar graph depicting the prevalence of different types of crown .X axis represents the type of
crown and Y axis represents the percentage , there is more prevalence of monolithic crown (47.36%) in
comparison to hand layered zirconia(42.34%), and metal ceramic crown(10.29%).

Figure 2: Bar graph depicting the association between different types of crowns and different locations
(anterior/posterior),X axis represents location(anterior/ posterior) and Y Axis represents number of
patients with single full veneer crown.Pearson Chi Square value=49.5, p value=0.001(p<0.05, statistical
significant ). Therefore hand layered zirconia crowns (blue) are mostly preferred for anterior restorations
whereas monolithic zirconia(beige) and metal ceramic(green) are preferred for posterior restorations and
the difference was statistically significant .
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Figure 3: Bar graph depicting the association between different types of crowns and choice made by
undergraduate/postgraduate ,X axis represents undergraduates and postgraduates students and Y Axis
represents number of patients with single full veneer crown.Pearson Chi Square value =1.30, p
value=0.522 (p>0.05). Both undergraduates and postgraduates preferred hand layered zirconia(blue)
compared to monolithic(beige), metal ceramic(green) and the difference was not statistically significant.

TYPE OF MATERIAL

PEARSON CHISQUARE

HAND
LAYERED
ZIRCONIA
LOCATION

ANTERIOR

POSTERIOR

Total

METAL
CERAMIC
42

7

MONOLITHIC

Total

5

54

5

20

26

51

47

27

31

105

STATISTICAL
VALUES

Value =49.5
P value= 0.001*
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UG/PG

UNDERGRADUATE

POSTGRADUATE

Total

30

20

23

73

17

7

8

32

47

27

31

105

value=1.30
P value=0.522**

Table 1:This table represents association between different types of crowns and different locations
(anterior/posterior), *P value<0.05 statistically significant; ** P value >0.05 statistically not significant.
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