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ABSTRACT
Introduction: Recent advancements in zirconia based restorations extended the survival rate of fixed 
dental prosthesis and single crown to the next level. Both Monolithic and layered zirconia are highly 
preferred among prosthodontists for both anterior and posterior edentulous areas. Hence the assessment of 
differences between monolithic and hand layered crowns among dental students is significant to provide a 
high quality rehabilitation to the patients. 
Aim: To assess the knowledge and awareness of the difference between monolithic and hand layered 
zirconia crowns among dental students. 
Materials and methods:  A total of 150 dental undergraduate students aged between 18-25 years were 
included in this study. A questionnaire based online survey was conducted using the link created in 
google forms. The responses were tabulated in excel sheets and imported to Statistical Package of Social 
Sciences version 17, IBM corporation.  
Results:  68% of the students are aware that the monolithic crown has higher restoration strength than the 
hand layered crown. 82% of the dental students are aware that hand layered crowns have outstanding 
biocompatibility in the oral cavity. 76.6% of them are aware that hand layered zirconia has a superior 
aesthetic level. About 91.3% were aware that a hand layered crown is preferred for replacement of 
anterior teeth. 76.6% are aware that hand layered zirconia has more translucency and opalescence than 
monolithic zirconia. The percentage of knowledge and awareness was higher among intern students 
compared to third and fourth year undergraduate students (Significant association; chi square test-
p<0.001). 
Conclusion: The awareness of the difference between monolithic and hand layered crowns is not 
adequate among dental students. 

KEYWORDS: Awareness; Difference; Monolithic; Layered; Dental students, innovation. 



International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.599 ISSN: 1308-5581 Vol 14, Issue 02 2022

5351

INTRODUCTION: 
All ceramic crown systems are recently developed for better esthetics, survival rate and mechanical 
strength. The demand is increasing to fulfill the above mentioned criteria among all standards of patients. 
The neglect of the removable or cast partial dentures and complete dentures due to their complexity and 
maintenance turned the attention towards all ceramic fixed crowns(1). Multiple ceramic crown systems 
are available along with glass ceramic such as lithium disilicate and oxide ceramics like zirconia and 
alumina. Excellent esthetic characteristics and optimal mechanical properties are mandatory for an ideal 
all-ceramic/metal ceramic material(2).  The basic criterias such as flexural strength, fracture toughness 
and limited crack propagation at the functional and parafunctional load conditions ensure lifetime 
serviceability of any prosthetic dental material. This can be related to variations in chemical composition 
and their microstructure of each material(3).

Unlike any other dental materials, discovery of zirconia in the field of dentistry created a revolution 
among dentists especially prosthodontists due to its high fracture resistance and resemblance to natural 
teeth thereby gaining tremendous patient satisfaction(4). Zirconia has outstanding mechanical properties 
but has high opacity due to its crystalline microstructure thereby, the coping must be covered with 
veneering porcelain to attain a satisfactory esthetic outcome(5,6). However, in the field of prosthodontics, 
one of the major disadvantages of zirconia is fracture(7). Chipping of the zirconia originates from 
occlusal/contact loads which may later lead to fracture. Earlier studies reported that survival of zirconia 
based restorations is limited which can be due to influence of core design that aids in veneering ceramic 
and thickness of ceramic material(8). Hence this complication creates an uncertainty as regards the long-
term clinical behavior of the zirconia bi-layered restorations. However, in recent times several techniques 
have been made to improvise the fracture strength of the veneering ceramic such as high strength 
CAD/CAM ceramic, press ceramic or double veneering(9–11).

Crowns which are made from lithium disilicate and aluminum oxide provide a high range of good long 
clinical outcomes therefore acts as the standard crowns for anterior teeth replacements(12). On 
considering the fracture resistance, these crowns fail to bear the occlusal loading. Whereas, the tendency 
of fracture strength is considerably higher in zirconia based restorations and attributed to a clinical 
outcome of more than 20 years on average(13). 

Zirconia based crowns may be either monolithic or hand layered crowns. Many in vitro studies have been 
performed to analyze the specificities of monolithic and layered crowns. Undeniably, proper clinical trials 
provide us with accurate outcomes but it is time consuming and requires standardization. Even though 
multiple studies have been done in various aspects in terms of testing the loading ability and fracture 
resistance of zirconia crowns, enhanced treatment planning accounting to patient satisfaction is only in 
the hands of dentists(14–16). To our authors' knowledge, no previous studies have created awareness on 
monolithic and hand layered zirconia crowns among dental students. Our team has extensive knowledge 
and research experience  that has translated into high quality publications (17–23),(24–38). Hence the aim 
of the current study is to analyze the knowledge and awareness on differences between monolithic and 
hand layered crowns among undergraduate dental students. 

MATERIALS AND METHODS:
Study setting: The study was conducted with the approval of the Institutional Ethics committee. The 
study consisted of one reviewer, one assessor and one guide. 
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Study design: This study was designed to include 150 dental students aged between 18-25 years. The 
patients who did not fall into this category were excluded. They were categorised into three groups , that 
is BDS III year, IV year and intern going students. 
Sampling technique: This study was a cross sectional survey. Questionnaire was created using the link in 
google forms. A total of 10 questions were asked in the questionnaire regarding the difference between 
monolithic and hand layered zirconia. 
Statistical analysis : The data was imported and transcribed in Statistical Package for Social Science, 
version 17. Variables were compared using the chi square test. P less than or equal to 0.001 was 
considered statistically significant with a confidence interval of 95%. 

RESULTS: 
The result was explained through table 1 and figure 1-10.
. 

YEAR OF STUDY Number of participants(%)

BDS III 32(21.3%)

BDS IV 64(42.7%)

Intern 54(36%)

Table 1 - Table shows the number of participants involved in this study. 

Figure 1- Graph represents the responses on awareness of monolithic and layered zirconia crowns for 
fixed dental prosthesis. 91.3% of them are aware of monolithic and hand layered zirconia and 8.6% of 
them are not aware of it
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Figure 2 - Graph represents the responses on awareness of high restoration strength between monolithic 
zirconia and hand layered crown. About 68% of the students are aware that the monolithic crown has 
higher restoration strength than the hand layered crown.

Figure 3- Graph shows the responses on awareness of outstanding biocompatibility of hand layered 
crown. 82% of the dental students are aware that hand layered crowns have outstanding biocompatibility 
in the oral cavity.
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Figure 4- Graph shows the responses on awareness of superior aesthetic level of hand layered and 
monolithic crowns.  About 76.6% of them are aware that hand layered zirconia has a superior aesthetic 
level and 16.6% of them are not aware of it. 
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Figure 5 - Graph shows the responses on awareness of making digital impression efficiently  using 
monolithic crowns. 39.3% of the participants are aware that monolithic crowns can be made efficiently 
using digital impressions ,13.3% are not aware and 47.3% are not sure whether monolithic crowns can be 
made efficiently using digital impressions. 

Figure 6- Graph shows the responses on awareness of preferring hand layered crowns for replacement of 
anterior teeth. About 91.3% of them are aware that a hand layered crown is preferred for replacement of 
anterior teeth and 8.6% of them were not aware of it.



International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.599 ISSN: 1308-5581 Vol 14, Issue 02 2022

5356

Figure 7 - Graph shows the responses on awareness of hand layered crowns with better aesthetics and 
expensive. 84% of the participants are aware that hand layered crown has better esthetics and are more 
expensive compared to monolithic zirconia and 16% of them are not aware of it. 

Figure 8- Graph shows the responses on awareness on hand layered crowns with more translucency and 
opalescence. About 76.6% are aware that hand layered zirconia has more translucency and opalescence 
than monolithic zirconia.
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Figure 9- Graph shows the responses on awareness of monolithic crowns having higher fracture strength.  
30% of the students are aware that monolithic zirconia has higher fracture strength than hand layered 
zirconia and 64.6% of them are not aware and 5.3% of the students are not sure of it. 

Figure 10- Graph shows the association between awareness of crown with higher fracture strength and 
year of study of dental students. Blue represents monolithic crown, green represents hand layered crown 
and red represents do not know. Significant correlation was found between year of study and knowledge 
on crown with higher fracture strength. Intern showed the highest correct response with monolithic 
zirconia compared to other years of study. Overall, the percentage of knowledge and awareness was 
higher among intern students compared to third and fourth year undergraduate students ( Significant 
association; chi square test- p<0.001). 
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DISCUSSION: 
In the current study, most of the dental students are aware that monolithic zirconia has higher fracture and 
restoration strength compared to layered zirconia. The layered zirconia has a veneer surface that lacks the 
stress distribution and occlusal loading ability thereby leading to less fracture resistance. Fullmetal 
restorations was once a gold standard material of choice in dentistry, which is now replaced by layered 
zirconia due to emerging expensive prosthetic material and patients' high demand on esthetics, which 
could make profitability an important aspect in the dentists’ decision on crown material(39,40). But in the 
current study, nearly 84% of the dental students are not even aware that layered crowns have better 
aesthetics and are more expensive, which proves that they do not have sufficient knowledge. 

A study conducted by Majeed et al., reported that in a clinical trial of 5 years, the layered crown has less 
fracture resistance than monolithic zirconia with a rate 3.25%(41). Monolithic zirconia has excellent 
mechanical properties for dental use, but whether it is a durable material for conventional fixed prosthetic 
restorations over the long term is unclear. A study proved monolithic reinforced glass-ceramics (lithium 
disilicate and zirconia reinforced lithium silicate) have better fracture resistance than bilayered zirconia 
based ceramics(42) and also the fatigue load-to-failure of monolithic showed higher values than veneered 
Y-TZP crowns(43). Hence the use of monolithic zirconia is preferred over bi-layered to avoid chipping of 
the veneer surface. The fracture occurs especially at the connector site of the prosthesis(44). In a study 
conducted by Pihlaja et al., stated that the success rate of the zirconia-based partial FDPs after 4.9 years 
was 89%, and the survival rate was 100%(45). 

Considering the biocompatibility, Hand layered crown has better biocompatibility than monolithic and it 
is known by 82% of the dental students in the present study. Metal ceramic crowns have limited 
biocompatibility compared to layered crown. Due to the addition of glass ceramic known as Feldspathic, 
which gives the excellent similarity to natural teeth and hence preferred more in anterior teeth(46). In 
general,  the zirconium framework is three times higher than other ceramic materials, therefore offering 
good biocompatibility. Zirconia layered with a translucent ceramic, such as porcelain also 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 such 
as veneer chipping and delamination(47–49). 

Though the core design of both monolithic and layered crowns determines the fracture resistance, 
biocompatibility and aesthetics, the precise decision of planning the crown material according to each 
patient is essential. Previous study conducted by   Habib et al., proved that the cementation process also 
influenced the fit of the Zr copings and the addition of vent-holes on the occlusal surface improved the 
fit(50). In my opinion , it is also in the hands of budding dentists that plays a vital role in the survival rate 
of monolithic and hand layered crowns in all clinical situations for which they must be aware of the 
basics of monolithic and hand layered crowns. 

CONCLUSION: 
From the study, the awareness of the difference between monolithic and hand layered crowns is not
adequate among dental students. The primary factor to gain knowledge in this field is by making clinical 
judgment on the basis of evidence based approach to selecting a crown material. Any budding dental 
student must develop interest in the varied availability of the crown material and its characteristics,which 
ultimately paves way for the satisfactory outcome to the patients. 
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