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Aim: To evaluate knowledge and awareness of the dental practitioners regarding zirconia implants.
Objective: To assess knowledge and awareness of the dental practitioners regarding zirconia
implants.

Background: Dental ceramics is one of the most preferred materials in modern fixed prosthodontics.
As a material in dental medicine, zirconia was introduced in the 1970s when different types of
coverage for dental implants were investigated. The first use of zirconia oxide was with small
amounts of aluminium oxide, in glass- infiltration ceramics. This was further led to the development
of CAD/CAM technology.

Reason for study: This review is to help increase the awareness of the possible advantages and uses
of zirconia in prosthodontics and to help increase advancements in the field to help improve the
quality and functioning for patient satisfaction.

Materials and methods: A questionnaire consisting of 14 questions, to evaluate knowledge and
awareness of the dental practitioners regarding zirconia implants was prepared. This was circulated to
the 90 practitioners and the responses were collected.

Results: The responses for the 14 questions are represented as 14 pie charts, which were prepared
using applications like survey plant and excel. The overall result showed that dentists were well aware
of zirconia implants in dentistry.

Conclusion: from this study we could conclude that practitioners have good awareness of zirconia
and its uses in prosthodontics. To improve the awareness of the population that isn't aware of this
more camps, seminars and educational programmes can be organised.

Copyright©2017, Aniruddh Menon et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

The principal disadvantage of titanium is its dark greyish
colour, which often is visible through the peri-implant mucosa,

The rehabilitation of completely and partially edentulous
patients with dental implants Is a widely accepted and
documented procedure (Gahlert, 2007). Currently, titanium
and titanium alloys are the materials most often used in
implant manufacturing and have become a gold standard for
tooth replacement in dental implantology. These materials
have attained mainstream use because of their excellent
biocompatibility, favourable mechanical properties, and well
documented beneficial results (Depprich, 2008 and
Steinemann, 1998). When exposed to air, titanium immediately
develops a stable oxide layer, which forms the basis of its
biocompatibility. The properties of the oxide layer are of great
importance for the biological outcome of the osseointegration
of titanium implants (Sykaras, 2000).
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therefore is less aesthetic in the presence of a thin mucosa.
Recession of the gingiva may lead to compromised aesthetics.
This is of main concern with respect to maxillary central
incisors (Heydecke, 1999). Because of these disadvantages,
novel implant technologies that produce ceramic implants are
being developed (Kohal, 2004). Dental ceramics represent one
of the major structural materials in modern fixed dentistry. As
a material indental medicine, zirconium-dioxide was
introduced in the1970s when different types of coverage for
dental implants were investigated (Cranin, 1975). The first use
of zirconium-dioxide in fixed prosthodontics was when small
amounts of aluminiumoxide (AI203), in glass-infiltrated
ceramic) were replaced by zirconium-dioxide crystals (ZrO2).
Later on, the development of zirconium-dioxide was followed
by the development and improvement of CAD/CAM
technology, as the only commercial way for making
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restorations in fixed prosthodontics from this material. To
understand the values of zirconium-oxide ceramics and its
excellent mechanical properties, the development of dental
ceramics in general must be considered. Most dental ceramics
consist of an amorphous part and crystals. The amount and size
of crystals determine the mechanical properties. The
amorphous part predominantly consists of SiO2 (glass), which
gives ceramics an aesthetically pleasant and natural looking
appearance (translucency), and insures chemical bond with
resin cements. Demands for better aesthetics and natural
looking appearance led to development of new ceramics with
increased amount of crystals that could withstand greater
forces and can be used as a single material without metal
framework. These were glass-infiltrated ceramics, that are
crystalline-based systems (mostly alumina, AI203) with added
glass, and glass-ceramics, that are glass-based systems with
added crystals. But, due to its limited mechanical properties,
they could only be used in up to three-unit bridges in premolar
region. Because of this, new polycrystalline ceramics, such as
aluminium-oxide and zirconium-oxide ceramics were
introduced. These ceramics consist only of crystals and do not
have an amorphous part. However, ceramics are known to be
sensitive to shear and tensile loading, and surface flaws may
lead to early failure. These realities imply a high risk for
fracture (Andreiotelli, 2009). In recent years, are considered to
be inert in the body and exhibit minimal ion release compared
with metallic implants. Material composition and surface
topography of a biomaterial play a fundamental role in
osseointegration. According to Albrektsson et al, the quality of
the implant surface is one major factor that influences wound
healing at the implantation site and subsequently affects
osseointegration (Albrektsson, 1981). Therefore, various
chemical and physical surface modifications have been
developed to improve osseous healing. To improve surface
properties, 2 main approaches may be used, such as optimising
the micro-roughness (sandblasting, acid-etching) or applying
bioactive coatings such as calcium phosphate, bisphosphonate,
collagen (Langhoff, 2008). Due to the new innovations and
possible future of ceramic implants it is important for the
practitioners to be aware about the field and possible uses to
help improve the patient satisfaction. Hence this study is aimed
to assess the knowledge and aptitude of the practitioners
regarding zirconia implants.

MATERIALS AND METHODS

The study was performed with the help of a questionnaire that
was circulated to 90 dental practitioners. There was no
restriction on the age of the practitioner or the field of dentistry
the practitioner belonged to. The questionnaire consists of 14
questions that are useful in assessing the s knowledge and
awareness of the practitioners regarding zirconia implants.

The questionnaire

Do you know indications for zirconia implants?
- Yes
- No
What is the success rate of implant surgery?
0%
80%

TO%

60%

LI I I

Can a patient with lack of healihy bone be a good candidate 7

Yes
No

How long does an implant take to bond to bone in lower jaw?

3-dmonths
4-5months
7-8months
9-10months

How long does implant take to bond to bone in upper jaw??

5-bmonths
7-8months
9-10maonths

11-12months

Which implant is easter to clean and maintain?

Zirconia Implant

Titanium Implant

Do zirconia implants have a tendency (o fracture?

Yes

No

Which has greater incidences of bleeding and inflammation?

Zirconia implant
Titanium implant

Which has a higher rate of failure?

Titanium implant
Zirconia implant

In case of failure of implant which 1s easier to remove?

Zirconia implant
Titanium implant

Which has greater marginal bone loss?

Zirconia implant
Titanium implant

Which type of thread has higher success rate?*

V thread
Square

Reverse bultress

Butiress

What radio graphic aids are used for treatment planning ?
CBCT

OPG

10OPA

Which type of prosthesis is preferred for a zirconia implant?

Cement retained
Screw retained
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RESULTS

In this study a total of 90 practitioners participated. Out of the
total 65 were male practitioners and 25 were female
practitioners. 55 of the total participants were specialist such as
prosthodontists and implantologists while the remaining 35
were general dentists. The outcome of the study varied from
other studies with regard to the sample size and participants
chosen. The graphical representation of the responses of the 14
questions of the questionnaire are depicted below:

a1 Do you know indications for zirconiaimplants? e
Multiple Cha
Choices Totals
® Yes 67
® No 23
What is the success rate of implant surgery?
I e NS ¢
Choices Totals
e 0% k|
® 80% 41
® 70% 15
60% 3
& Can a patient with lack of healthy bane be a good candidate ? e
Multiple Cheice
Choices Totals
® Yes 40
® No 50

Q4

How long does an implant take to bond to bone in lower jaw?

Chaices Totals
@ 3-4months 48
® 4-5months 34
® 7-8months 5
9-10months 3
- How long does implant take to bond to bone in upper jaw? ¢
Multiple Cholee
Choices Totals
03
@ 5-6months 45
@ 7-Bmonths 32
® %-10months 9
11-12manths 4
Which implant is easier to clean and maintain? =
Qé tHale Choice [
Choices Totals
® Zirconia
63
Implant
® Titani
itanium 27
Implant
& Do zirconia implants have a tendency to fracture? ¢
Multiple Cheice
Choices Totals
® Yes 62
p ® No 28
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Which has greater incidences of bleeding and inflammation?

L)
ai Which has greater incidences of bleeding and inflammation? ¢ Q8 Multiple Cholce L
Multlple Cholcs
Choices Totals Choices Totals
® Zirconia 55 @ Zirconia
Impbafet implant =
@ Titanium - & Titanium
implant B a7
implant
Which has a higher rate of failure?
Q9 Multigle Cho 8 ¢ Q10 In case of failure of implant which is easier to remove? e
Multiple Choice
Chaices Totals Choices Totals
@ Titanium - il 70
implant froplant
® Zirconia . Tl 20
: 33 implant
implant
Which t hread has higher success rate? What radio graphic aids are used for treatment planning?
2iE Txc ype of thread has higher success ra e Qi3 e s ¢
Choices Totals
Choices Totals
® Vthread 49
CBCT 53
@ Square 26 ®
& ® OPG 29
@ Reverse
buttress =
@ I10PA 8
Buttress 4
Qu4 Which type of prosthesis is preferred for a zirconiaimplant? e

Multiple

Choices Totals
14

@ Cemen ™

retained

® Screwretained 22
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The 14 graphs above depict the percentage of responses of 90
practitioners for each of the 14 questions of the given
questionnaire. On comparison of the responses with the key it
showed that more than 60% of the participants scored a
percentage of 50% or above.

DISCUSSION

The first question suggest that 74.4% of the practitioners know
about zirconia implants while the remaining 25.6% do not. The
success rate of implant surgery is 95-99% for the first 5 year
and the decreases to 90% subsequently in after years, only
34.4% of the candidates picked the correct response which is
90%. (Nothdurft, 2011). Any good candidate for an implant
must be one with sufficient residual ridge and alveolar bone of
desirable thickness in order to support the implant and prevent
failure of fracture (Guess, 2012).In questions 4 and 5
respectively the osseointegration of the implant in the
mandible and maxilla are 3-4 and 5-6 months respectively ,as
the maxilla being cancellous bone takes a longer time to
integrate with implant when compared to the mandible which
is thicker and cortical in nature.”® 68.9% of the practitioners
believe that zirconia implants have a tendency to fracture as
they are ceramics and can hence take less amount of tensional
load hen compared to titanium implants (Nothdurft, 201 and
Gupta , 2011). In question number 8 around 59.8% of the
people believe that zirconia has a greater tendency to cause
bleeding and inflammation as opposed to the remaining 40.2%
that say titanium will have a greater chance. This shows that
the practitioners are unaware of the fact that zirconia as a
ceramic is more biocompatible and due to the less invasive
screw as compared to the titanium implant which is highly
invasive tends to cause far less bleeding and post-
operative inflammation (Gupta, 2016).

Zirconia dental implants have a greater rate of failure when
compared to titanium implants due to their poor flexural
strength, but only 36.75 of the practitioners believed this was
true. In case of failure of implant zirconia implants are more
difficult to remove, as during removal the tend to fracture and
break into smaller fragments thus requiring more probing into
the tissue. Titanium implants can be screwed out place with far
less effort (Gomes, 2011). Only 22.2% of practitioners said
that titanium implants could be removed easily in case of
failure. 48.9% and 51.9% of the practitioner said that zirconia
and titanium implants have greater marginal bone loss
respectively. Titanium implants due to the reason of drilling
into the bone and groove engagement of the screw into the
bone can cause resorption and lead to greater marginal bone
loss than zirconia implants (Rubén Agustin-Panadero, 2014).
V thread has been noticed to have a greater success rate over
square, buttress and reverse buttress as answered by 54.4% of
the practitioners. CBCT was considered the best radiographic
aid in treatment planning for implants by 58.9% of the
practitioners which is due to the 3D representation of the jaw
and also as it shows the bone density which helps in deciding
whether the candidate is suitable for an implant (Manicone,
2007). 75.6% of the practitioners preferred cement retained
prosthesis over the screw retained. This is because of
the Independent orientation and enhanced aesthetics of cement
retained prosthesis as compared poor aesthetics and dependent
angulation if the screw retained prosthesis (Wilson, 2009).
The lack of awareness could be due to the lack of
specialisation of the dental practitioners who took part in the
study. The participants who had either completed their masters

in any field or had done a fellowship in implantology had a
much greater awareness about zirconia implants andits uses in
comparison to the general dental practitioners

Conclusion

The awareness of the dental practitioners about zirconia
implants can be increased by increasing the no.of camps,
symposia. Zirconia as dental ceramic has a very important use
in dentistry and is also considered to be the future of its field. It
is important that the practitioners be aware of its uses,
advantages and disadvantages in order to help them improve
the efficiency of health care in dentistry and to improve
patient satisfaction and comfort.

REFERENCES

Albrektsson, T., Branemark, P. I. Hansson, H. A. and
Lindstrom, J. 1981. Osseointegrated titanium implants:
requirements for ensuring a longlasting, direct bone-to-
implant anchorage in man. Acta Orthop Scand. 52:155—
170.

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

Assal, P.A. 2013. The osseointegration of zirconia dental
implants, Schweiz Monatssch Zahnmed., 123(7-8):644-54

Cranin, A.N., Schnitman, P.A., Rabkin, S.M., Onesto, E.J.
Alumina and zirconia coated vitallium oral endosteal
implants in beagles. J Biomed Mater Res. 1975 Jul;
9(4):257-62.

Depprich, R., Zipprich, H. Ommerborn, M. et al.
Osseointegration of zirconia implants compared with
titanium: an in vivo study. Head Face Med. 2008. 4:30.

Gabhlert, M., Gudehus, T. Eichhorn, S. Steinhauser, E. Kniha,
H. and Erhardt, W. 2007. Biomechanical and
histomorphometric comparison between zirconia implants
with varying surface textures and a titanium implant in the
maxilla of miniature pigs. Clin Oral Implants Res.,18:662—
668.

Gomes, A.L., Montero, J. 2011. Zirconia implant abutments: A
review. Med Oral Patol Oral Cir Bucal. Jan 1;16 (1):e50-5.

Guess, P. C., Att, W. and Strub, J. R. 2012. Zirconia in Fixed
Implant Prosthodontics. Clinical Implant Dentistry and
Related Research, 14: 633-645. doi:10.1111/.1708-
8208.2010.00317.

Gupta, S. 2016. Zirconia Vs Titanium Implants — Deciding
Factors. J Dent Oral Disord Ther 4(4): 1-2

Heydecke, G., Kohal, R. and Gliser, R. 1999. Optimal
esthetics in singletooth replacement with the re-implant
system: a case report. Int J Prosthodont. 12:184—189.

Kohal, R. J. and Klaus, G. 2004. A zirconia implant-crown
system: a case report. Int J Periodontics Restorative Dent.
24:147-153.

Langhoff, J. D., Voelter, K. Scharnweber, D. et al. 2008.
Comparison of chemically and pharmaceutically modified
titanium and zirconia implant surfaces in dentistry: a study
in sheep. Int J Oral Maxillofac Surg., 37:1125-1132.

Manicone, Paolo Francesco, 2007. Pierfrancesco Rossi
Tommetti, and Luca Raffaelli. "An overview of zirconia
ceramics: basic properties and clinical applications."
Journal of dentistry, 35.11, 819-826.

Nothdurft, F.P., Merker, S. and Pospiech, P.R. 2011. Clin Oral
Invest, 15: 89. doi:10.1007/s00784-009-0359-0



54631 Aniruddh Menon et al. Knowledge and awareness of dental practitioners regarding zirconia implants in dentistry

Oliva, J., Oliva, X., Oliva, J.D. 2010. Five-year success rate of ~ Sykaras, N., [acopino, A. M. Marker, V. A. Triplett, R. G. and
831 consecutively placed Zirconia dental implants in Woody, R. D. 2000. Implant materials, designs, and surface
humans: a comparison of three different rough surfaces, In¢ topographies: their effect on osseointegration. A literature
J Oral Maxillofac Implants. Mar-Apr;25(2):336-44. review. Int J Oral Maxillofac Implants. 15:675—690.

Rubén Agustin-Panadero, Juan, L. Roméan-Rodriguez, Alberto ~ The positive relationship between excess cement and perio-
Ferreiroa, Maria F. Sola-Ruiz, Antonio Fons-Font, 2014. implant disease: A prospective clinical endoscopic study.
Zirconia in fixed prosthesis. A literature review, J Clin Exp Wilson TG Jr. J Periodontol, 2009 80(9) : 1388 —92)
Dent. 2014 Feb; 6(1): e66—73.

Steinemann, S. G. 2000. Titanium—the material of choice?.

Periodontol. 1998. 17:7-21.

ket sk skoskook



