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Dr Scott D. Ganz

Editor-in-Chief

Tools of the trade

What are the essential ingredients of the provision of
state-of-the-art care to patients? While this may be very
general and difficult to quantify, is there a general con-
sensus on what technology is important for a variety of
practice scenarios? Let us consider the process from
the beginning, diagnosis and treatment planning. Many
clinicians made the transition from analogue to digital
radiographs many years ago. Yet, many are still using film
for periapical and/or panoramic radiographs, creating a
static image from which to make treatment decisions.
Digital radiography has many features, but perhaps most
important is the ability to interact with individual images
regardless of the software application that is utilised.
A static film is viewed as it is on a light box. It is not pos-
sible to change the contrast, brightness or sharpness or
to zoom in to an area of interest as we can with a digital
image on an LCD computer screen. The ability to interact
is the key concept to understand. It is the interaction that
helps expand the clinician’s insight and vision in order to
diagnose and assess a patient presentation accurately.

As technology has evolved, so have the intra-oral sen-
sors that capture the images and there have been leaps
in computing power to process the data with advanced
graphics hardware and software. Desktop computing
has remained important for most clerical everyday prac-
tice management, but has been largely supplanted by
the portable and very powerful laptop computers which

now play a major role in most dental offices. Portability
has become important for many applications, including
digital radiography and now the ever-growing popularity
of intra-oral scanners, which require a powerful computer
to function properly. Therefore, we are no longer tied to
one operatory with either digital radiography or intra-oral
scans. The only exception within our digital workflow,
especially for those placing dental implants, is the CBCT
device, which requires its own space within an office en-
vironment. The use of digital radiography, intra-oral scan-
ning and CBCT provides clinicians with the necessary
digital information to diagnose and plan treatment prop-
erly. The issue however is not the physical equipment
or the software that is available; it is the individual clini-
cian’s ability to assess, interact and interpret the unique
patient data so that treatment recommendations can be
presented to the patient. Therefore, while we have differ-
ent tools of the trade, it is the essential knowledge base
that helps us understand what the data represents and
how to use that data for the benefit of our patients.

Please enjoy the latest online or print issue of digital,
which always contains useful information for clinicians
of all levels. Take time to interact!

Dr Scott D. Ganz
Editor-in-Chief
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news

Ethical guidelines missing in field
of dentistry and Al, researchers say

By Luke Gribble, Dental Tribune International

Maintaining high ethical standards within the medical
profession is key to providing the best care possible. The
doctor—patient relationship is sacred, and the information
exchanged between these two parties is based on a high
degree of trust that the practitioner is prescribing the proper
treatment for the right reasons. The integration of artificial
intelligence (Al) in dentistry is now prevalent, and there seems
to be a third party entering this sanctum of trust. In a recent
study investigating ethics and the use of Al in dentistry,
researchers revealed that much work is still needed to
ensure that dentists better understand the technology they
are using and that patients and their data are protected.

During a recent discussion with Dental Tribune International
(DTI), lead researchers Drs Carl-Maria Mérch and Maxime
Ducret spoke about their study, about the still under-
researched topic of Al and ethics in dentistry, and about
the challenges that the field is facing. Dr Mérch is the sci-
entific manager at FARI—AI for the Common Good Institute
in Brussels in Belgium and a researcher at the Université
Libre de Bruxelles, and dentist Dr Maxime Ducret is asso-
ciate professor in prosthetics and digital dentistry at the
Université Claude Bernard Lyon 1 and a hospital practitioner
at the Hospices Civils de Lyon.

“One of the major issues is around transparency and the lack
of explainability regarding the technology dentists are using,”
said Dr Ducret. “We have more and more dentists adopting
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in their practice technology that uses Al but many do not fully
understand what it is they are using,” he continued. Adding
to that, Dr Mérch pointed out that there are currently around
100 sets of ethical guidelines for the use of Al across all
sectors. “They are everywhere. They are mentioned in the
news, and the EU has its guidelines. However, when we
look specifically at dentistry, there is no mention of a code of
ethics related to Al that a dentist can follow,” he explained.

This limited understanding creates unforeseen risks. How-
ever, as stated in the study, those risks have been around
for some time and little has been done. In the study,
Drs Ducret and Moérch noted: “The frequency of publica-
tions mentioning ethical issues related to Al has not in-
creased since 2015 and remains low, highlighting a potential
lack of interest in this topic.” They added that some ethical
issues around big data and digital technologies have been
addressed but there has been little examination of Al’s ethical
issues and its introduction into a practice setting.

One explanation for this gap in the research could be a lack
of training and education. “As a patient, we expect a dentist
to know what the limitations of a certain tool or technique
are, and so it should be expected that dentists know the
limitations of the technology they are using too,” explained
Dr Mérch to DTI. “Practitioners receive training in a huge
range of areas but have never had an introduction to, or
classes on, the ethical issues around Al.” When an algorithm
is used, for example, to examine a radiograph and some-
times suggest costly procedures, dentists must know exactly
how the Al reached its conclusion and clearly communicate
this to the patient, explained Dr Mdérch. At the moment, the
researchers believe that lack of understanding could mean
that there is also a blind spot regarding the risks Al can pose,
and thus, interest in this issue is limited.

This lack of education has prompted researchers to begin
developing guidelines to help dentists better prepare for
the future. “There is no such thing as a universal tool that
can suit academics, practitioners and researchers. Even in
universities, you can have several fields working within
dentistry, so there is no one-size-fits-all,” said Dr Morch.
However, the idea behind this work is to see whether den-
tists can recognise the ethical risks that might arise when put
into theoretical scenarios and glean certain guidelines from
those resonances. When asked how dentists could start
improving their knowledge of ethics right now, Dr Mdérch



explained that practitioners could begin by asking more
questions about how manufacturers of certain types of
equipment arrived at their conclusions and what the impli-
cations might be for their patients. “Be aware regarding what
the technology says it can deliver and what the results are,
and if it is not clearly improving care, then remove it,” added
Dr Ducret. “The chain of responsibility is also critical. In the
case of a malpractice event, the question is, who will be held
responsible? Before implementing these tools, one needs to
know where responsibility lies,” continued Dr Morch.

Additionally, the researchers noted in the study that sharing
data could help create more transparent and understandable
technology from which everyone from the patient to practi-
tioner and manufacturer could benefit. “It is pretty simple to
say, but sharing data and the benefits is challenging in real-
ity,” admitted Dr Ducret. However, he continued: “There are
many questions around data security and intellectual prop-
erty (IP), but the point we wanted to make is to try and reduce
the time, expertise and energy currently used to make prog-
ress in the field, as it clearly lacks sustainability. We want to
encourage a type of dentistry that does not try and promote
again and again a novel solution by starting from zero, and
there are ways to collaborate without losing IP, not only in the
field of research but also within industrial groups.”

Along with transparency and education, there are other
serious ethical questions around the development of new
technology that need to be considered, the researchers
said. One of these is about the collection of patient data
that could then be used to develop new algorithms and sold

back to patients in the form of a new procedure or piece of
technology. “I think people are not aware the way current
Al solutions are developed, and dentists need to be respon-
sible for telling patients what might be done with data that is
collected,” noted Dr Ducret.

Al has the potential to revolutionise dentistry in far greater
ways than it has done so far. However, according to the
researchers, the question is how this new technological era
should be optimised in order to provide the best oral healthcare
possible. “In our paper, we try to highlight some questions
that those in the field may need to discuss in the coming
years. For now, we do not have a perfect solution, but peo-
ple need to think about it,” said Dr Ducret. Adding to that
sentiment, Dr Mdrch noted, “Right now the technology
requires a high level of knowledge, and if insufficient effort is
put into the training of practitioners and researchers, we will
end up with a field that is illiterate regarding the equipment
they are using. We should know and be responsible for all
the techniques we promote, use and teach in healthcare.”

The researchers believe the question of whether industry,
practitioners and patients can come together to find a way
to integrate Al in a safe and sustainable manner is one of
the most critical challenges facing dentistry today. If it is not
addressed soon, they are concerned that the sacred doctor—
patient relationship could one day be damaged beyond repair.

Editorial note: The study, titled ‘Artificial intelligence and
ethics in dentistry: A scoping review”, was published on
21 June 2021 in the Journal of Dental Research.
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FDA approval marks major step for
Second Opinion Al software

By Jeremy Booth, Dental Tribune International

Second Opinion, an artificial intelligence (Al) diagnostic
tool that assists in dental radiography, has been cleared
by the U.S. Food and Drug Administration (FDA) for use by
dental professionals in the country. This milestone follows
the recent approval of the software by health regulators in
Australia and New Zealand and the granting of the Euro-
pean CE mark. The software was developed by Pearl, and
the company’s founder and CEO, Ophir Tanz, said that the
clearance was a major step for dentists, who are now free to
shift into the Al paradigm in their everyday clinical practice.
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Pearl is a leader in developing Al solutions for use in dentistry,
and its Second Opinion tool is a real-time pathology solution
that assists dentists in accurately detecting and diagnosing
common dental conditions using dental radiographs. A com-
puter vision platform that can identify and measure an array
of pathologies, the software highlights potential areas of
interest and provides dentists with a second set of eyes.

The FDA cleared the software in early March, and a press
release from Pearl explained that the agency’s strict effi-
cacy requirements had been exceeded by the clinical
studies that formed the basis of the company’s application
for market approval.

In total, Pearl submitted four clinical studies to the health-
care regulator, and each of the studies featured a dataset
of more than 2,000 images that were interpreted by dozens
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of expert dentists and radiologists. Pearl said that the stud-
ies showed clear advantages for the experts using Second
Opinion software. Those who had used the Al software had
identified 36% more lesions than those who had worked
without Al assistance.

The company said that the FDA clearance marked an im-
portant step in the adoption of technology-assisted dental
care. Tanz commented in the press release: “This clearance
is a major milestone not only for our team and for the many
dentists, advisors and partners who have contributed to
Second Opinion’s development, but also for dentistry itself.”
He explained that Al-assisted technology brought with it a
paradigm-shift in dental technology that he said would add
value across the entire healthcare sector. “Because x-rays
are a regular part of every dental patient’s experience, the
first place most people will encounter the power of medical
Al technology will be in their dentist’s chair. Second Opinion’s
FDA clearance has made that possible,” he added.

Prof. Markus Blatz, a key opinion leader in restorative den-
tistry and digital innovation, said in the press release: “The
benefit that Pearl’s Al brings to patient communication in
the dental operatory—and the trust that follows—cannot
be overstated, and it is in that area that Second Opinion’s
impact will be most immediately felt.”

Pearl’s co-founder and chief technology officer, Cambron
Carter, added: “State of the art algorithms that currently
assist in the detection of cancerous lesions can now be
applied to detect many more frequently occurring dental dis-
eases. The standard of care in dentistry is about to level up.”

Speaking to Dental Tribune International, Tanz predicted that,
as dental patients reap the benefits of Al-assisted technology,
dentistry itself would become a model for the rapid adoption
of Alin other medical fields. “So, at the same time as today we
welcome the future of Al-powered dentistry, we also welcome
an Al-powered future for all of healthcare,” he said.

In October last year, Second Opinion was provided with
market authorisation by Australia’s Therapeutic Goods
Administration and New Zealand’s Medicines and Medical
Devices Safety Authority. Earlier in 2021, it received the
European CE marking, and it is already being used daily
by dentists in North America, Europe, Australasia, South
America and the Middle East.
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found to show
promise

Researchers have added data in the literature concerning the use of shape memory polymers as a novel material in clear aligners.

A study led by researchers at the University Hospital
Bonn has found that 4D-printed orthodontic clear align-
ers can apply biocompatible orthodontic forces in order
to move teeth. The technology of 4D printing is based
on the 3D printing of shape memory materials. The
4D aligners are clear aligner trays that are 3D-printed
using shape memory polymers (SMPs), and the impli-
cations of this novel material in clear aligner therapy
could include reducing the cost of treatment and its
burden on the environment.

[...] 4D-printed aligners
were capable of achieving
significant tooth movement

within the range of
2.5mm + 0.5mm,
with little variation between
the two thicknesses.”
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Clear aligner trays are made of various types of poly-
mers and are typically designed to move a tooth within
the range of 0.2 to 0.3mm—or to rotate it by 1° to 3°—
before being replaced by successor trays. As the au-
thors of the study point out, this stepwise treatment
model requires more time and a higher cost for mate-
rials than treatment using fewer trays would. Naturally,
for both patients and manufacturers, the use of succes-
sive plastic clear aligner trays also carries with it ethical
concerns related to the environment.

Various studies have examined applications for SMPs
in medical materials, including for orthodontic appli-
cations. The researchers, however, sought to add to
what they perceived was a lack of data in the literature
concerning SMPs and tooth movement by measuring
the forces generated by the 4D aligners and thereby
their suitability in the treatment of malocclusion.

The researchers, from dental faculties in Germany,
Egypt and the UAE, used a biomechanical system in
order to use forces to correct the malposition of a
maxillary central incisor (tooth #21) in a custom-made
typodont model using 4D-printed aligners. The gener-
ated forces were measured at different temperatures,




and the clear aligner trays were made of ClearX v.1.1
material in the two thicknesses 0.8 mm and 1.0 mm.
The forces delivered were quantified using an ortho-
dontic measurement and simulation system (OMSS).

They found that the 4D-printed aligners were capable of
achieving significant tooth movement within the range
of 2.5mm + 0.5mm, with little variation between the
two thicknesses. In the OMSS simulations, it was found
that the range of maximum forces delivered varied
according to the different temperatures tested (37 °C,
45°C, 55°C) but that they were all within the range of
acceptable physiological orthodontic forces, as re-
ported by the literature.

In contrast to other studies, the researchers found that
using a thicker aligner had no effect on the generated
force except at the higher temperature of 55°C.

The authors highlighted a number of limitations to the
study, such as its focus on the isolated movement of
a single tooth and not on a complex clinical case and
the fact that it did not account for intra-oral conditions
and factors such as humidity and salivation. They con-
cluded, however, that the 4D aligner was capable of
moving teeth using biocompatible orthodontic forces.

“[...] practitioners still
report some drawbacks
to aligner use.”

They wrote: “Although orthodontic aligners have been
studied in several aspects and great progress was done
in orthodontic treatment by aligners, practitioners still
report some drawbacks to aligner use.” They explained
that these drawbacks included the limited movement
achieved by single aligner trays, which necessitated
changing regimes. They concluded: “Therefore, we
believe that if a method could be applied to decrease
the number of the aligners per treatment, together with
a method to accelerate the biological movement of
the teeth, that would be a quantum leap in the field of
orthodontics.”

Editorial note: The study, titled “Potential application of
4D technology in fabrication of orthodontic aligners”,
was published online on 28 January 2022 in Frontiers
in Materials.
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Digital dentistry trends for 2022

An interview with Dr Rune Fisker

By Brendan Day, Dental Tribune International

Dr Rune Fisker, senior vice president for product strategy at 3Shape.

As the senior vice president for product strategy at
3Shape, Dr Rune Fisker has been instrumental in driving
the company’s focus on digital dentistry tools and solutions
ever since the company’s earliest days. In this interview,
he spoke to Dental Tribune International about what he
considers the five key trends and innovations to expect
from digital dentistry in 2022.

Dr Fisker, the first trend you mention in your article is
titled “The dental platform race has begun”. What
kinds of platforms are you referring to?

If we take a broader view for a moment, we can understand
how certain platforms—Uber, Netflix, Airbnb and so on—
have each disrupted the essence of how their respective
industries operate. The dental industry, however, hasn’t
yet experienced any shifts on this level. In terms of digital-
isation, there has been increased adoption of 3D printing,
intra-oral scanners, artificial intelligence (Al), digital dentures
and clear aligners—all extremely useful tools—yet they
remain disconnected. No platform has brought all of these
tools together. This is why there are a number of larger tech
companies in dentistry trying to build a platform that brings
these tools and approaches together to solve a range of
problems. What we've done at 3Shape, for example, is
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launch 3Shape Unite, an open platform that connects all
the different digital dots in dental clinics.

If we consider digital platforms in the dental clinic, we have
to remember that the practice management system will be
at the heart of the clinic’s digital workflow. But a practice
management system can also be somewhat limited in
its functions, and this is where | consider that there is an
opportunity for other, digitally integrated platforms to build
a presence in dental clinics.

You believe that intra-oral scanners will continue to
drive digitalisation in the dental practice, since their
adoption is increasing and penetration has reached
30-35% in the US and other mature markets. Do you
believe that this adoption will continue to increase in
these markets as well as other, less mature markets
in 2022?

Many products, especially technological products, follow
what is known as an S-curve adoption rate, where there is
slow growth in their adoption period, followed by a rapid
increase and then slow growth once more. If you plot the
adoption of intra-oral scanners in more mature markets,
they are clearly following this S-curve model and are cur-
rently in the part with steep growth. As a result, we expect
both mature and non-mature markets to roughly double
their intra-oral scanner penetration rates within the next
few years.

What major trends do you expect there will be in
dentistry regarding 3D printing and the materials used
in these processes?

There has been much progress in 3D printing in recent
years and, particularly, in the 3D-printing materials used.
The main indications for 3D printers are still models as well
as surgical guides and custom trays, but now something
like a splint can be printed too. This wasn’t the case a
couple of years ago, but the release of new and improved
materials has made it possible.

The next important thing that | predict will happen in this
area is dentures that are completely 3D-printed. That’s
something that is really shaping up to disrupt the denture
industry. Orthodontics, crowns and bridges are not exactly
being 3D-printed on a mass scale just yet; however, | have
no doubt that all dental indications have the potential to
be 3D-printed as long as the materials used are suitable.



In Dr Rune Fisker’s view, 2022 could be a year in which significant shifts
and advances occur in the world of digital dentistry.

Your article states, simply, “Al is here”. In your view,
what will the continued integration of Al enable dental
professionals to do?

| used to say that Al is coming. Now, | believe it has arrived,
but | think we have to understand what defines real Al.
It requires a training set and a deep learning network that
needs to be trained. In my opinion, there are very few
examples of true Al currently being applied in everyday
dentistry. And this is where 3Shape stands out. We use

“l used to say that Al is coming.
Now, | believe it has arrived.”

Al for intra-oral scanning, treatment simulation and seg-
menting scans as well as for digital dental design through
the 3Shape Automate platform. | feel that we are well ahead
of many competitors in this integration of Al; however, it's
clear that Al hasn’t reached its full potential yet.

What does 2022 hold in store for clear aligners and
dentures?

Cosmetic dentistry is a clear driver of digitalisation. Clear
aligners are leading to an increased uptake in digital dental
tools and to the adoption of intra-oral scanners, as a larger,
societal emphasis on our appearance continues to be an im-
portant factor for the treatments chosen by dental patients.

Of course, dentures, which used to be the missing indica-
tion in CAD/CAM, are really beginning to grow. In 3Shape’s
laboratory system, we had more than three million digi-
tal denture cases come through in 2021—the number of
full dentures handled increased by 104%, whereas the
number of partial dentures increased by 123%, which is
an incredible increase from 2020.
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Prof. Angelo Putignano
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Style ltaliano has developed a

digital device for choosing colour
An interview with Prof. Angelo Putignano

By Nathalie Schiiller, Dental Tribune International

Style Italiano is an international community of passion-
ate clinicians and researchers specialised in aesthetic
and restorative dentistry. It was founded in the early
2000s, originating from an idea of two friends, Dr Walter
Devoto and Prof. Angelo Putignano. The two dentists had
observed that materials available for direct restorations
lacked adequate concepts for their use. The two friends
decided to develop simplified techniques that would al-
low any dentist to achieve impressive results with direct
composite materials. All the concepts of Style Italiano
have three things in common, summarised in its motto
“Feasible, teachable and repeatable”.

Prof. Putignano, Style Italiano is famous worldwide.
What is the key to its success?

The most important factor contributing to the success of
the group has always been a precise education method
that involves teaching elements that can be repeated by
students the day after the course. We strive to see what
works and what does not work in the hands of our at-
tendees. Specifically, we teach them which restoration to
choose and how to achieve the perfect colour and shape.
Education is vital for obtaining successful results.

In following your educational method and in your
personal experience, what problems have you expe-
rienced regarding colour?

digital

Probably the greatest problem we have experienced
relates to managing thickness to give the restoration
a natural aspect by providing the correct opacity and
the perfect base for an amazing shape. That is the
reason for our major focus on layer thickness in our
first courses.

As | stated, both colour and shape are equally import-
ant. A good shape will help hide small colour defects
and vice versa—a good colour will help a small defect
in the shape go unnoticed. Therefore, it is important to
focus on colour.

When did you start studying colour?

We started studying colour from the foundation of the
group. Our beginning was an amazing experience be-
cause all the members brought their own experience
from many years of practice, together with very fresh and
clever ideas. Our first instruments were specifically de-
signed for colour matching (My Shade Guide, Smile Line)
and thickness management (LM-Arte Misura, an instru-
ment unique in its class).

These visual methods work correctly but they present
two problems. Firstly, they require a considerable amount
of work, and secondly, our eyes can unfortunately be
easily fooled.

What solution do you propose?

The solution is to go digital, and in doing so, make our
lives less complicated. This means the clinician’s eye
only has to make the final judgement.

We were able to do this successfully with OptiShade,
which is a colour device that can be used by everyone,
every day.

Normally, when we talk about colour, things tend
to become complicated; however, with OptiShade
we can now talk about simplicity in the area of
colour as well. In the process of inventing OptiShade,
| imagined it would be incredibly difficult to create
a simple and user-friendly device, but our team suc-
ceeded.



What is your opinion about giving the responsibility
of the colour result to the technician?

The responsibility cannot lie in the hands of one person.
In the last couple of years, the colour has not been de-
cided by the technician, rather by members of our team,
either the clinician or the assistant, and with OptiShade,
we are able to bypass subjectivity in the way in which
our eyes see something.

The full team can only be successful if it has a target
in sight. If we are able measure colour repeatability, we
can reproduce it.

Thanks to the versatility of OptiShade, we can finally
help the technician to obtain the perfect colour and the
clinician to deliver perfect results.

What does perception mean to you?

Perception in dentistry is incredibly complex to define,
but we can say that it is the aspect of the final restoration,
cemented in the mouth, positively judged by our eyes
and those of the patient. That concept will never change.
What counts is a beautiful aesthetic result in the mouth,
and digital technology is here to make this happen—
in an easier, faster and more predictable way.

A digital colorimeter needs to be able to tell its user the
colour in a way that can be understood!

Is the digital colorimeter difficult to use?

No, it is very intuitive. It is possible to start using it straight
out of the box. The colorimeter will immediately tell
you the shade, and you can select any shade guide from
our wide database. It will tell you, of course, the colour

“Perception in dentistry is
incredibly complex to define,
but we can say that it is the

aspect of the final restoration,
cemented in the mouth,

positively judged by our eyes
and those of the patient.”

coordinates for the software that is able to give you the
colour for the restorations.

For optimising the measurements like a professional, it
takes less than 10 minutes of training, and anyone in the
clinic can use it. We can send the technician the mea-
surements by e-mail or WhatsApp, in matter of seconds.

OptiShade is here to stay, increasing the quality and
reliability of our work. Digital colour is the future.

Editorial note: Prof. Angelo Putignano is currently head
of the department of restorative dentistry and endodon-
tics and dean of the school of dentistry at the Universita
Politecnica delle Marche in Ancona in Italy. He is a found-
ing member of the ltalian Academy of Esthetic Dentistry
(IAED) and an active member of the European Academy
of Esthetic Dentistry (EAED).
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“Dentistry hasn’t really experienced

this kKind of change in a long time”
An interview with Dr Gamer Verdian

By Brendan Day, Dental Tribune International

Dr Gamer Verdian, Dental99 co-founder. (Image: © Dental99)

Though Australia has a free and nominally universal
healthcare system, the exclusion of dental services
from this scheme means that the cost of primary dental
care remains unregulated. To combat this, a number of
dental practices have begun to operate under a fixed-
price model designed to make dentistry more affordable
and accessible to the general Australian population.
Dental99 is perhaps the leading light in this field, in part
owing to its offering of all general dental treatments for
A$99. Having started with two practices in June 2019,
Dental99 has already expanded to 13 dental practices
across Sydney, Melbourne and Brisbane and is plan-
ning to continue to grow, according to its co-founder
Dr Gamer Verdian. Dental Tribune International spoke
with Dr Verdian to find out more about the company
and its approach.

1601 dgw

Dr Verdian, how did the idea for Dental99 come about?
After having completed different types of dental contin-
ued education, a business partner and | decided that
it was time to do something unusual, something differ-
ent. So we went to Harvard Business School and took a
course about building and sustaining a successful enter-
prise. The course was taught by the father of disruption
theory, Prof. Clayton Christensen, and we learned about
how companies like Uber and Netflix have managed to
upturn their industries.

Afterwards, we were sitting in a restaurant discussing the
course and we realised that dentistry hasn’t really experi-
enced this kind of change in a long time. All of the recent
technological developments are geared towards the 20%
of patients who can afford high-end treatment, leaving
very little for the rest of society who find the rising den-
tal fees too expensive. So we came up with the concept
behind Dental99 there and then and soon realised that
the only way we would be able to put it into practice was
by building something that had never been built before.

For us, this involved partnering with a tech company to
build a patient management system as well as a range
of apps and a back-end tech infrastructure. It took a
little bit of time for Dental99 to become operational, but
we were able to launch it in 2019 and it has really taken
off from there.

Part of Dental99’s selling point is that patients can
receive dental treatments and even tooth fillings
for just A$99—well below the average cost of these
treatments in Australia. What enables Dental99 to
offer services at these prices?

I'd say it comes down to our use of technology. Every-
thing is booked through our Dental99 app, which means
that our human resource costs are really low compared
with other dental practices. We don’t have any recep-
tionists, treatment coordinators or practice managers—
we've built an infrastructure that supports the clinicians
and dental team as well as the patients without need-
ing to use a traditional dental model. This doesn’t mean
that we compromise on quality though—since we, as
the management team, are dentists ourselves, we know



e

Dental99’s technology-centric approach to dentistry means that patients are able to book appointments directly through a dedicated app.

that you can’t exist as a healthcare provider without
offering high-quality services. There have been a num-
ber of budget dental brands that have come and gone in
Australia, and we don’t want to follow suit, so we have a
particular focus on offering quality treatment and deliver-
ing patient satisfaction as well as providing an unmatched
user experience when it comes to using our app.

Whereas price is a significant contributor to patient be-
haviour, we also believe Dental 99’s success comes from
our ability to offer an excellent dental experience. We are
currently developing this aspect of our business and
planning to push the boundaries of dentistry through the
integration of artificial intelligence and other technologies.

Since your bookings are all made through the
Dental99 app, have you found that your patients are
younger and more digital-savvy than the average
Australian dental patient?

That’s what we thought was going to happen, but it hasn’t
necessarily been the case. Our largest patient bases are
28- to 35-year-olds and 50- to 60-year-olds. Basically,
if you can use Facebook, you can use the Dental99 app,
and we all know that pretty much all grandparents and
parents are able to use Facebook now. So | think this has
shifted our thinking because almost every age group has
evolved rapidly with the digital age.

If you have a patient who needs an implant, a wisdom
tooth extraction or a greater level of restorative work
done, do you refer them to a specialist?

Initially, we generally referred these types of patients to
another specialist. Over time, though, enough demand
built up on both the patient and clinician side of things
to make us realise that we had to begin to offer more
major dental services as part of our treatment mix.

When the patients form a relationship with the practice,
with their clinicians and with the brand, it makes sense
that they wouldn’t want to be referred to another clinician
for something like root canal therapy.

“We've built an infrastructure
that supports the clinicians and
dental team as well as the
patients without needing to use
a traditional dental model.”

Do you think Dental99’s approach is one that could
be replicated by other Australian dental practices
or even international dental practices?

[t's definitely not a model that only fits the Australian den-
tal industry, and we'’re actually now in the early stages of
considering locations and regional cities to which we can
expand the Dental99 concept internationally. We built our
technology to be able to support 1,000 dental practices,
not just 13, and we are presently in the process of investi-
gating whether in certain countries, like the US, there’s the
right economic and dental climate in which this can work.

Editorial note: According to the 2020 Survey of Dental
Fees conducted by the Australian Dental Association,
a simple filling can cost up to A$275, whereas 9News
reported last year that the average dental visit costs
approximately A$215. As a result, about two million
Australians each year either avoid or delay going to the den-
tist because of the financial burden they potentially face.
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Restoring multiple teeth
with a single multilayer zirconia

Dr Marco Valenti & Angelo Canale, Italy

Fig. 1: Facial view of the pre-op clinical situation. Fig.2: Frontal intra-oral view of the patient’s teeth. Fig.3: Lateral view of the maxillary and mandibular right

quadrants. Fig.4: Lateral view of the maxillary and mandibular left quadrants. Fig.5: Occlusal view of the maxillary teeth.

When dental zirconia evolved into a highly aesthetic
material suitable for the production of restorations with
a monolithic design or minimal labial cut-back, the
amount of hand work (ceramic layering) was reduced.
At the same time, however, every dental laboratory
needed to have more blanks available, and the need

for indication-specific material selection complicated
the planning process.

Some dental technicians love to play with different
blanks and with a combination of automated and man-
ual work steps to meet the patient’s and indication-

Fig. 6: Situation after tooth preparation. A heavily discoloured central incisor. Fig. 7: Digital impression taken after tooth preparation.
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Fig. 8: Smile design for the production of the temporary restoration. Fig.9: Temporary restoration in place.

specific needs exactly. Others, however, would pre- “KATANA erconla YIV”_

fer a faster and more standardised path to beauty. For

the latter group, Kuraray Noritake Dental has just in- Oﬂ:ers CO|OUF, translucency

troduced a true all-rounder: KATANA Zirconia YML.

This product is based on newly developed raw materi- and Strength g radat|0n

als with different yttria content integrated into the com-
pany’s multilayer colour structure. As a consequence, th rOug hOUt the blan k,

KATANA Zirconia YML offers colour, translucency and

strength gradation throughout the blank, resulting in an reSU |t| ng |n an U n | | m |ted
unlimited indication range. |nd ICathﬂ range . )

That sounds promising, but does it really work in the

laboratory and clinical environment? Are there any hid-

den challenges with regard to design and manufacture?  Initial situation and treatment plan

And how beautiful are the outcomes? In order to as-

sess the material’s properties in real life and to see how  This female patient was concerned about the aes-
it performs in our hands, we decided to test it clinically  thetics of her maxillary anterior teeth (Figs. 1 & 2). Sev-
in treating a complex case. eral porcelain-fused-to-metal crowns in the anterior
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Fig. 10: Digital impression taken with the temporary restoration in place. Fig.11: CAD of the definitive restorations. Fig. 12: Aesthetic assessment of the virtual
design. Fig.13: Functional assessment of the virtual design.
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Fig.14: Frontal view of the sintered restorations on the resin models. Fig. 15: Occlusal view of the restorations.

(both central incisors) and posterior region (three pre-
molars) had unsightly dark margins and unnaturally
opaque cores. The adjacent natural teeth appeared
more translucent and their look was compromised
by several composite restorations with discoloured
margins. A missing right first molar had caused the
second molar to drift mesially (Fig. 3). In addition,
the left canine was missing, but the space had been
closed (Figs. 4 & 5).

All restorations in the maxilla needed to be re-
placed, and the patient placed great value on a long-
lasting aesthetic improvement of the situation. Hence,
an all-ceramic material needed to be selected. An
orthodontic correction of the malocclusion prior to
restorative treatment was not an option, so the res-
torations needed to be adjusted to the existing clini-

cal situation. In order to provide for a smooth optical
integration, we decided to use a single material for
all restorations from the incisors up to the second
premolars.

This was a great opportunity to put the new KATANA
Zirconia YML to the test. It was planned to use the
material monolithically with zero cut-back and to paint
on an ultrathin layer of liquid ceramic (CERABIEN ZR FC
Paste Stain; Kuraray Noritake Dental).

Clinical procedure

The old restorations were removed, and tooth prepa-
ration was carried out (Fig. 6). Minimally invasive re-
moval of the structure was supported by the fact that
KATANA Zirconia YML has a minimum wall thickness

Fig.16: Frontal view of the definitive restorations. Fig.17: Lateral view showing the bridge and the anterior crowns in the first quadrant. Fig.18: Lateral view
showing the crowns in the second quadrant. Fig. 19: Occlusal view of the lifelike restorations.
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of just 0.4 mm in the anterior and 0.5 mm in the posterior
region. A digital impression was then taken with TRIOS 3
(8Shape; Fig. 7).

The acquired data was matched with photographs of
the patient’s face to design a virtual wax-up (Fig. 8) and
mill a temporary restoration in the dental laboratory.
The placement of this temporary restoration allowed
for an aesthetic and functional assessment as well as
a clinical test drive of the planned definitive restorations
(Fig. 9). In this set-up, the left first premolar took over
the function and shape of the missing canine. The fact
that the gingival margin was slightly higher in the re-
gion of the right compared with the left central incisor
did not bother the patient, so alignment (gingivectomy)
was not necessary.

Production of the
definitive restorations

After successful completion of the test drive, a dig-
ital impression was taken with the temporary resto-
ration in place (Fig. 10). Based on this impression and
the information acquired during the test drive, four full-
contour crowns, two partial crowns and one bridge
were designed (Figs. 11-13). The bridge in the region
of the right first premolar to first molar had a small can-
tilever pontic to fill the reduced space of the missing
first molar.

The restorations were milled from KATANA Zirconia
YML. Despite the varying levels of flexural strength
within the blank, virtual positioning of the restorations in
the disc is extraordinarily easy. For the restorations pro-
duced in this case, it was only necessary to respect the
minimum wall thickness and connector cross section
recommended by the manufacturer. When long-span
restorations (with more than three units) are planned,
half of the connector cross-sectional area needs to
be positioned in the lower half of the blank. This is the
case if a restoration is placed in the middle of the disc,
independent of its size.

Finishing

Individual textural features were added with hand instru-
ments to the restorations before sintering (Figs. 14 & 15).
A seamless multilayer structure without transition lines
and with a warm body area was obtained. For an even
more natural appearance, some individual effects and
glaze were added using the CERABIEN ZR FC Paste
Stain kit (Figs. 16—19).

Treatment outcome

The restorations were placed with the PANAVIA V5
adhesive cementation system (Kuraray Noritake Dental).

case report

Fig.20: Treatment outcome.

The material masked the discolouration of the under-
lying tooth structure very well and offered nice trans-
lucency in the incisal area (Fig. 20).

A true all-rounder

Our test project confirmed that KATANA Zirconia YML
is a high-quality material with great aesthetic potential
and no limits with regard to the indication range. It is
surprisingly easy to design and position the restorations
in the virtual blank, and after milling, the surfaces are
smooth, the margins are sharp and stable, and the fit is
accurate. Micro-layering with paste stain is often suffi-
cient for lively outcomes. This makes the new KATANA
Zirconia YML the material of choice for anyone placing
great value on a high level of automation, the standard-
isation of laboratory workflows, and efficient and easy
procedures.

about

Dr Marco Valenti is an active
member of the Italian Academy of
Prosthetic Dentistry (AIOP) since 2006.
He was a President of the AIOP Scientific
Committee between 2015 and 2016,
and is an active member of

the International Academy for

Digital Dental Medicine (IADDM).

Angelo Canale, DT, graduated as a
dental technician in 1981. He began his
activity as a laboratory owner in 1986
in Rimini in Italy and is a co-author

of many publications in Practical
Procedures in Aesthetic Dentistry (PPAD),
Quintessence of Dental Technology
(QDT), The International

Joumnal of Esthetic Dentistry (EJED)

and The Joumal of Adhesive Dentistry. Angelo Canale

is also a speaker at international conferences.
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Digital workflow of immediate
implantation and immediate
restoration in the aesthetic zone

Drs Gang Chen & Jingyi Zhang, China

Figs.1 & 2: Initial situation. Maxillary left incisor discoloured and displaced to the midline. Soft-tissue defect in the distal area of the tooth. Fig.3: Radio-
graphic status at implantation site. Tooth after failed root canal therapy showing external apical root resorption. Small but intact buccal plate of >1mm.
Fig.4: CBCT scan with a fiducial clip for navigated surgery.

| found my way to digital dentistry as a result of dis- and fast for a long time. However, implant position
satisfaction and the desire to improve. As an experi-  mistakes occurred occasionally when solely relying on
enced oral surgeon, | usually inserted implants free-  experience and sometimes not taking the adequate
hand and considered this approach to be convenient time for thorough analysis and planning. These nega-

R e

Figs.5 & 6: Preparation of the digital model. The data captured at the implant site was erased to prepare for rapid capture of the implant position during the surgery.
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tive experiences at times resulted in untreatable aes-
thetic complications as well as a few sleepless nights. At
the beginning, the restorative process was dominated
by time-consuming chairside fabrication of provisional
restorations, and there was a high risk of contamination
of the surgical site.

| learned that these major shortcomings can be over-
come when adopting a reasonable digital workflow and
soon started utilising a CAD/CAM-fabricated surgical
guide as a first step into digitalisation. This was followed
by the preoperative fabrication of provisional restorations.
As | gained experience in digital methods, | tried to inte-
grate all digital methods into my portfolio of problem
solvers in order to find suitable treatment options for dif-
ferent clinical situations and patient demands.

The following case report could have been finished in
different ways, choosing other digital methods. | choose
this workflow for several reasons:

1. An intra-oral scanner and CBCT device can acquire
digital data directly.

2. Dynamic navigation is an efficient and time-saving
method for guided surgery.

3. Digital design and production of immediate resto-
rations after implant insertion is more accurate than
a surgical guide, as with a guide small deviations from
the planned implant position may cause major diffi-
culties in placing the prefabricated restoration.

case report

Fig.7: Planning for implantation via dynamic navigation. A CONELOG
SCREW-LINE implant with integrated platform switching was to be placed
immediately, slightly below bone level.

4. Digital duplication of the transitional emergence profile
is very predictable for the final abutment and crown.

Clinical case

A 38-year-old male patient presented to our den-
tal clinic seeking therapy for a discoloured central inci-
sor which, according to the patient, had increasingly
been moving mesially since a trauma 20 years before.
The displacement of the tooth towards the midline of
the upper jaw had led to closure of an originally existing
diastema and caused loss of papilla distal to the central
incisor (Figs. 1 & 2). The CBCT scan showed that the tooth

Fig.8: Occlusal view after careful tooth extraction. Fig.9: Occlusal view after immediate implant placement (the insertion post was still in place). Compared with
the position of the tooth, the implant was placed in a little more palatal position and in a more distal position to correct the displacement of the tooth after trauma.
Fig. 10: Preparation for the intra-oral scan just after implant placement. With the CONELOG scan body, only the position of the implant needed to be captured (as the
scan of the complete intra-oral situation had been performed prior to surgery). Fig. 11: A xenograft was used to fill the gap between the implant and the buccal wall.
Fig.12: A healing abutment was placed temporarily to avoid collapse of the soft tissue during the production process of the provisional restoration (about 30 minutes).
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Fig.13: The digital model imported into 3Shape Dental Manager. Fig.14:
Matching of the CONELOG scan body. Figs.15 & 16: Selecting a titanium
base with a 2mm gingival height for model-free design. Fig.17: Emergence
profile design. Figs.18 & 19: The provisional restoration. Symmetry was
established between the central incisors. Fig.20: The crown was fabricated
and bonded to the titanium base.

had undergone endodontic treatment in the past and
suffered external apical root resorption. The buccal wall
appeared to be small in width (> 1 mm) but intact (Fig. 3).

Based on the clinical symptoms of increased mobility of
the tooth, the radiographic findings of a failed endodon-
tic treatment and the patient’s willingness to have the
aesthetic anterior area restored, it was decided to ex-
tract the hopeless tooth and replace it with an implant.
The prerequisites were promising. Enough bone volume
apically if additional stability was needed through apical
anchoring, an intact buccal wall and a thick gingival bio-
type supported immediate placement as our first choice.
Combined with an immediate provisional restoration, this
would help us to maintain the soft-tissue contour in the
aesthetic zone. The patient was informed about the risks,
the cost and alternatives of the planned procedure and
gave written consent.

Preparation before surgery

Implant selection was made based on the need for inte-
grated platform switching and proven effectiveness in pre-
serving marginal bone level. | defined the exact 3D position
of the chosen implant, and the data acquisition was
initiated to prepare for dynamic navigation. Compared
with working with a surgical guide—and its fabrication

case report

Figs.21 & 22: Provisional restoration in place. Note the preservation of soft tissue.

leading to additional cost and delay in the treatment
process—dynamic navigation is for us a more effective
way to plan and perform surgery in the same clinical visit.
A CBCT scan with a fiducial clip was taken for naviga-
tion surgery (Fig. 4). A digital model was prepared on the
basis of an intra-oral scan before surgery. At the im-
plant site, data was erased to enable for rapid capture of
the implant position during the surgery (Figs. 5 & 6).
The 3D position of the CONELOG SCREW-LINE implant
(CAMLOG) was carefully designed in dynamic navigation
software before surgery (Fig. 7).

Day of surgery

The hopeless tooth was carefully extracted atraumatically
(Fig. 8). Immediately after the extraction, a CONELOG
SCREW-LINE implant of 3.8 mm in diameter and 13.0mm
in length was placed, guided by the navigation system
(Fig. 9).

Before simultaneous augmentation with biomaterial, the
CONELOG scan body (3.8 mm) was placed to capture

Figs.23 & 24: The CBCT scan scan after immediate implantation and restoration confirmed that the 3D position of the implant was as planned.
Figs.25 & 26: Labial and occlusal views after three months. Note the symmetry of the gingival contour.
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