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INTRODUCTION

among dentists

ABSTRACT

The objective of this survey was to evaluate the knowledge, awareness, and practice of
digital dentures among dentists. This is a cross-sectional survey conducted from January
to February, 2022. Fifteen close-ended questions were framed and circulated among
150 dental practitioners and interns using an online survey form. The responses were
collected and statistically analyzed. The results summarize that 95.3% were aware of
digital dentures and 4.7% were not. About 60.1% do not use digital workflow, 27% do
not have essential equipment, 9.5% were not confident in practicing digital dentures,
and 3.4% found that it was inaccurate, showed poor retention, and a well-skilled
technician was required. Most dental practitioners are aware of digital dentures. Among
all practitioners with postgraduation were more aware of digital dentures than the interns
and undergraduate practitioners. Most dentists do not practice digital dentures due to
the high initial setup cost and maintenance. The majority of practitioners agree that
digital dentures will be the ultimate tool in future dentistry.

Key words: Awareness, computer-aided design/computer-aided manufacturing systems,
digital dentures, innovation

each subsequent visit, laboratory expenses, and time
as determined by the complexity of the case. Another

Despite the advances in dental technology, the number of
patients becoming completely edentulous has not reduced
considerably over the past decade.!" Since the invention of
polymethyl methacrylate in 1936, the compression molding
process has been the gold standard for fabricating complete
dentures.?! This process entails a complex sequence of
clinical and laboratory steps, a minimum of five clinical
appointments, adjustments of the denture required on
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limitation is the lack of intimate fit between the denture and
the underlying soft tissues which could be attributed to the
polymerization shrinkage. As a result, there is a higher risk
of human processing error, inaccuracy, and increased time
and expense across the entire process.?

Computer-aided design/computer-aided manufacturing
(CAD/CAM) technology has recently been used to
fabricate complete dentures. Recent advancements in the
field of technology have led to a steady rise in the number
of companies, along with an increase in the number of
systems.! Modified and shortened clinical procedures,
computer-aided designing of the CDs, and 5-axis milling
from pre polymerised polymethyl methacrylate (PMMA)
blanks is believed to solve most of the limitations of
conventional CDs. As a result, the overall treatment time
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is reduced without compromising the quality of care.
Furthermore, patients and private clinicians also benefit
from its cost-effectiveness.’! Evidence suggests that
complete digitalization can provide favorable clinical
outcomes; improved retention;® reduced risk for Candida
colonization, and therefore, healthier underlying tissues;
enhanced material characteristics and biocompatibility;”!
improvements in the uniformity of clinical and scientific
results, as well as the identification of anatomical landmarks
on digital casts; reproducible and less time-consuming tooth
arrangements;® easy data storage; and easy for duplication.

However, the digital denture protocol requires specialized
stock impression trays, elastomeric impression materials
or intraoral scanners, and special tools for documenting
vertical dimensions and centric relations. This demands
operators to have appropriate clinical training. The
traditional technique, on the other hand, employs low-cost
materials and widely available tools and requires no further
training for experienced operators. According to Bidraefal.,
the ability to construct dentures using digital technology
has vast educational, investigative, and therapeutic
implications that can affect not only individual patient care
but also global public health.! Despite the fact that various
systems are now available and have been documented in
the literature, their use by dentists and/or technicians on a
regular basis are still minimal. The aim of the study was to
evaluate the knowledge, awareness, and practice of digital
dentures among dental practitioners.

MATERIALS AND METHODS

This cross-sectional survey was conducted from January to
February, 2022, in Chennai city on a sample size of 150 dental
practitioners among which 64 (43%) practitioners were MDS
graduates, 73 practitioners were BDS graduates (49%), and
13 (8%) were interns. Fifteen close-ended, self-directed,
comprehensive questions were framed and circulated
among dental practitioners and interns using online
survey forms (Google Forms) [Figure 1]. Responding to
the questionnaire was regarded as an implicit consent,
and no written consent was required. Clarity, competency,
consistency, accuracy, and validity of the obtained data were
reviewed on a regular basis. Data were analyzed using the
IBM SPSS statistics software (IBM SPSS Inc., Chicago, IL,
USA).

RESULTS AND DISCUSSION

The survey was conducted among dental practitioners
and interns in an age group of 21-58 years with a mean
age of 25.5 years and + 4.14 years. Responses obtained
from 64 (43%) MDS graduates, 73 (49%) BDS graduates,
and 13 (8%) were interns. 95.3% of the practitioners
were aware of digital dentistry, whereas 4.7% did
not have a brief knowledge on it. Forty-six percent of

postgraduate practitioners, 38% of undergraduates, and
7.33% of interns were aware of digital dentures. 52.82% of
practitioners with 1-5 years of clinical experience never
used digital modalities, whereas 4.3% often used it. 2.8%
of practitioners with 5-10 years of practice always used
digital methods. 0.7% of the practitioners with 10-15 years
of experience always used digital modalities. 73.8% of the
study population were taught about CAD-CAM in their
educational institution. While 67.1% of the practitioners
never used digital modalities for denture fabrication, 21.5%
sometimes used digital modalities, 7.4% always used, and
4% often used them in practice. The study reported that
74.5% of dentists did not use intraoral scanners, whereas
25.5% used intraoral scanners. 14.8% of the dentists
preferred Sirona Dentsply intraoral scanners, 21.8%
preferred 3Shape TRIOS 4, 9.2% preferred Medit 1500, 5.6%
liked GC-Aadva IOS 200, 1.4% preferred Planmeca Emerald
S, 2.1% preferred Dental Wings-Virtuo Vivo, 2.8% preferred
Carestream health-CS 3700, 4.2% Align iTero element 5D,
and 38% were not aware of these commercially available
intraoral scanners. 27.7% of the practitioners were aware of
Ivoclar Digital Dentures, 7.4% were aware of Sirona Digital
denture systems, 12.8% knew about AvaDent system,
4.7% had knowledge on Baltic system, 6.8% were aware of
Ceramill, 6.1% knew about DENTCA system, 4.1% knew
about Wieland Digital dentures, and 26.4% were not aware
of these commercially available digital denture systems
in the market. 50.7% of the participants responded that
digital dentures reduced the chairside time, 20.3% preferred
digital dentures due to better esthetics, 18.2% found digital
dentures to provide better retention, and 10.8% found
digital dentures to be eco-friendly [Figure 1]. 60.1% of the
study population did not use digital workflow in their
practice as it was expensive, 27% did not have essential
equipment needed to fabricate a digital denture, and 9.5%
were not confident in practicing CAD/CAM due to a lack
of knowledge, 3.4% of the practitioners assumed that
digital dentures were inaccurate, showed poor retention
and that a well-skilled technician was required to aid in the
fabrication of the denture [Figure 2]. 38.5% of the dentists
were not well aware of the presence of well-equipped
dental laboratories around their surroundings. 36.5% of
the dentists did not have dental laboratories that fabricate
digital dentures in their locality, whereas 25% had access
to laboratories [Figure 3]. 23.6% of the practitioners
reported that traditional dentures had better precision
and accuracy than the digital dentures, whereas 34.5%
found digital dentures superior to the conventional
ones, and 41.9% of the practitioners did not have a brief
knowledge on accuracy and precision of digital dentures.
61.5% of the participants assume that virtual reality-based
technology (VRBT) improves the patient’s understanding
of the treatment. 24.3% preferred it due to the possibility to
repeat the procedure [Figure 4]. 43.9% of the practitioners
found PMMA better due to decreased polymerization
shrinkage, 27% found lesser residual monomer, and 10.1%
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Questions Options Responses
1 | Are you aware of Computer Aided Designing / . Yes . 953%
Computer Aided Manufacturing? 3
¢ No o 47%
2 | Were you taught about CAD-CAM in your o Yes . 738%
Jou avg 2
educational institution? o No . 262%
3 | Do you use any digital modalities during o Often . 4%
denture fabrication?
®  Sometime . 215%
*  Always . 74%
®  Never . 671%
4 | Do you use intraoral scanners in your clinical Yes 745%
practice? o . 250
5 | Which among the following do you prefer for o Sirona-Dentsply . 148%
intraoral scanning? :
® 3 Shape-TRIOSS . 218%
®  Meditis00 . 92%
®  GC-AadvalOS200 . 56%
®  Planmeca EmeraldS . 14%
®  Dental Wings Virtuo Vivo . 21%
®  Carestream Health-CS 3700 . 28%
®  AligniTero element5D . 42%
®  Notaware . 33%
6 | Which of the following denture systems are you o AvaDentsystem . 128%
aware of? y
®  Baltic system . 47%
®  Ceramill . 68%
e DENTCA . 61%
®  Wicland digital dentures o 41%
®  Pala digital system o 41%
®  Sirona digital dentures . 74%
®  Ivoclar digital dentures .o 277%
®  Notaware . 264%
7 | What do you think are the advantages of o Reduced chair-side time . 507%
CAD/CAM dentures? N
®  Better esthetics . 203%
®  Better retention . 182%
®  Ecofriendly . 108%

Reasons for not using digital dentures in clinical o Expemsive o 601%
ractice
P ©  Idonothave the essential equipments o 279%
® I am not confident in practising .o 95%
digital modalities
®  Others
. 34%
9 | Do you think there are enough well equipped .o Y o 256
dental laboratories around your surroundings 3
to fabricate digital dentures? ¢ No * 36
®  Maybe * 385
10 | Do you feel digital dentures do not have the . Yes o 236%
same accuracy and precision as the traditional 3 <
dentures? ¢ No o 345%
®  Maybe . 419%
11 | What is your attitude towards Virtual Reality o The possibility to repeat the o 243%
Based Technology (VRBT) in denture procedure
fabrication? . .
®  Improves the patient’s understanding . 615%
about the treatment
®  Nosignificant advantages . 142%
12 | What do you think are the advantages of Pre- e Lesser residual monomer o 2%
polymerised Methyl Methacrylate (PMMA) nomer:
over traditional acrylic resins? ®  Decreased polymerisation shrinkage o 439%
®  Increased toughness o 101%
®  Notaware . 189%
13 | What is your opinion about the time taken to ®  Lesser than the conventional dentures o 79.7%
fabricate a digital denture? o More time reauived . 5o
More time require 5
®  Sameas the conventional dentures ° 88%
14 | What is your opinion about the number of . 2 . 365%
appointments needed to fabricate a digital
e rer o 3 . 459%
o 4 .o 128%
®  Morethan4 o 47%
15 | Do you feel digital dentures will be the ultimate o Strongly agree o 216%
tool in future dentistry? N
o Agree ° 635%
®  Strongly Disagree . 34%
®  Disagree ° 115%

Figure 1: Questionnaire form

Number of participants(%)

T
Better retention

Reduced chair side time

Better esthetics

Eco friendly
What do you think are the advantages of CAD CAM dentures?

Figure 2: Frequency distribution based on the opinion on the
advantages of CAD/CAM dentures. CAD/CAM: Computer-aided
design/computer-aided manufacturing

found increased toughness [Figure 5]. 79.7% responded
that the time taken for the fabrication of digital dentures
was lesser than the conventional ones. 11.5% assume that
it takes more time, whereas 8.8% assume that dentures of
both systems are fabricated at the same time. 36.5% of the
participants responded with two appointments to fabricate
a digital denture. 45.9% assumed three appointments, 12.8%
with four appointments, and 4.7% assumed to be more
than four appointments. 63.5% of the dental practitioners
agreed that digital dentures will be the ultimate tool in
future dentistry, 21.6% strongly agreed, 11.5% disagreed,
and 3.4% strongly disagreed [Figure 6].

Digital dentures have started a new age in dentistry. Many
dentists who showed no interest in CAD/CAM technology
are now converting their traditional impressions to digital
ones while leaving the restorative work to the laboratory,
whereas others are embracing it fully using a combination
of chairside and laboratory digital workflows.!" Therefore,
this study was performed with the aim to determine the
knowledge, attitude, and practice of digital dentures
among dental practitioners. The majority of practitioners
were familiar with digital workflow for denture fabrication
and were taught about them in their dental school. When
asked about the reason for not using digital workflow in
clinical practice, most of the respondents found the cost of
the equipment to be highly expensive. The duration of the
learning curve, which can range from a few days to several
months, is the key concern in a CAD/CAM purchase. This
can lead to a decrease in office productivity, an increased
patient treatment time, and a rise in clinicians’ frustration.
The high expense of the technology, the dental team’s
aversion to adopting it, and the clinician’s lack of trust
in employing a computerized system are all obstacles to
putting it into practice.!"!

It was observed from the survey that most of the dentists
do not have well-equipped dental laboratories around their
surroundings to fabricate digital dentures. According to
many surveys, dental technologists believe that using CAD/
CAM will improve their job performance, efficiency, and
knowledge. However, the most prevalent explanation given
by them is the high initial investment cost, as well as the
lack of such technology in their workplace.? These findings
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Number of participants(%)

L T Ill -_
Expensive | do not have the essential  I'm not g&pgﬂem in Others

Reasons for not using digital dentures in clinical practice

Figure 3: Frequency distribution based on the reasons for not using
digital dentures in clinical practice

Number of participants(%)
=
8
1

T
The possibilty to repeat the Improves the patient’s No significant advantages
procedure

understanding about the treatment

What is your attitude towards Virtual Reality Based Technology (VRBT) in
denture fabrication?

Figure 5: Frequency distribution based on their opinion on virtual
reality-based technology in denture fabrication

show that more specialized CAD/CAM education programs
are required to produce more specialist CAD/CAM
experts. In this survey, more than half of the practitioners
did not use intraoral scanners and were not aware of the
commercially available intraoral scanners. Despite the fact
that IOS systems appear to be accurate and equivalent
to traditional methods, they are nevertheless susceptible
to errors." Additional physiological factors, such as
salivation, could make it difficult for the dentist to make
an accurate impression. If tissue obstructs the view, optical
scanners do not provide any reasonable impression.[**!
When asked about the accuracy and precision of digital
versus traditional dentures, most of the practitioners did
not have knowledge about it. Maltar et al. reported that
the majority of the participants in their study had heard of
CAD/CAM technology and had favorable opinions about
it, but they also claimed that they were underinformed and
that extra education beyond the school’s regular lectures
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Do you think there are enough well equipped dental laboratories around your
surroundings to fabricate digital dentures?

Figure 4: Frequency distribution based on the availability of
well-equipped dental laboratories in their surrounding
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What do you think are the advantages of Pre-polymerised Methyl
Methacrylate (PMMA) over traditional acrylic resins?

Figure 6: Frequency distribution of the advantages of PMMA
over traditional acrylic resins. PMMA: Pre-polymerized methyl
methacrylate

was required.!”™ Most of the practitioners were aware of
the Ivoclar digital denture system. With the volume of
literature available, it is reported that BPS systems by Ivoclar
Vivadent outperformed conventional dentures in esthetics,
patient comfort, and function.!" It could be due to this
fact that the dentists were aware of the company’s digital
denture also. Most of the dentists found VRBT in denture
fabrication to improve patients” understanding about the
treatment. Virtual treatment planning advancements in
oral surgery,!"” prosthodontics, and orthodontics, such as
smile design software, are important tools for clinicians and
can help patients see the anticipated treatment outcome
and facilitate better communication. In the present study,
most of the practitioners responded that digital dentures
required 1-3 appointments including the adjustments for
digital denture, and the time needed to fabricate was lesser
than the traditional ones. The practitioners reported that
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PMMA has lesser residual monomer and has a decreased
polymerization shrinkage. Blanchet et al. proposed that
leaching out of the residual monomer from the denture
base causes allergic reactions such as burning sensations,
stomatitis, edema, and ulceration of the oral mucosa and
also has a negative impact on both the mechanical qualities
and biocompatibility of these resins.[' In the manufacture
of removable prostheses, the use of digital technology
may minimize such drawbacks. Most dentists feel that
digital dentures will be the ultimate tool in future dentistry.
Previous literature published by the team helped to do the
research."2!

Limitations include a small sample size and the survey
was conducted in a selected population further studies
that would cover a larger population should be conducted.
Data observed from this survey provide an insight into the
attitude and practice of dentists toward digitalization which
helps companies in the market to better understand the
dentists” problems in using digital dentures. Furthermore,
ways to subsidize the cost could be done to ensure greater
availability of technology to the masses. This could ensure
that digital denture companies could recover the cost
through volume. Dental education must focus more on
incorporating digital dentistry into the undergraduate
and postgraduate curriculum so that more trained
professionals enter into the field of digital dentistry that
could revolutionize dentistry in terms of patient comfort,
satisfaction, and decreased chairside time.

CONCLUSION

Within the limitations of this study, it was found that most
of the dental practitioners are aware of digital dentures. The
association between the qualification of the practitioners
and awareness on digital dentures was found to be
significant. Specialist dental practitioners were more aware
of digital dentures than the residents and general dentists.
The association between years of clinical practice and the
use of digital modalities during denture fabrication was
also significant. Most of the dentists do not use any kind of
digital modality to fabricate a digital denture in their clinics
due to the high initial setup cost and maintenance. A large
number of practitioners agree that digital dentures will be
the ultimate tool in future dentistry.
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