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Most pharmacies stock over-the-counter zinc supplements. Some
studies suggest taking supplements might help reduce the duration
and severity of respiratory infections such as the common cold. But

open questions — such as the best time to take these supplements,

and whether they benefit people who aren’t zinc deficient — remain.

CREDIT: L. MODICA / KNOWABLE MAGAZINE

Diana Kwon is a freelance science journalist who covers health
and the life sciences.
Follow her on Twitter @DianaMKwon
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Skin/epithelial cells
Zinc regulates the
barrier function of skin
and epithelial cells as
well as the function of
immune cells residing at
this barrier, such as mast
cells and dendritic cells.

Blood

Zinc helps control the
activity of different
subsets of immune cells in
the bloodstream, such as
monocytes, neutrophils
and B and T cells.

Primary immunological
organs

The development of
immune cells depends
on zinc as well. The two
primary organs where

Skin immune cells

Mast cells Dendritic cells

Blood immune cells

@ @ (@

Monocytes \
/7 2 NKcells \
| ) | )
Neutrophils . &
B cells CD4+ T cells
CTLs

Organ immune cells

T cell

precursor B cell

DTECUI_SUI
N
} -

-

/( )

T cells B cells

Zinc is important for
a wide range of pro-
cesses in the immune
system, from keeping
physical barriers intact

immune cells mature,
the thymus and bone
marrow, require zinc for
their function.

Thymus, where
most T cells mature

SOURCE: ADAPTED FROM |. WESSELS ET AL / AR NUTRITION 2021

ficient — Rink says zinc supplementation is probably a good
idea, especially for people who are at higher risk of being
deficient, such as vegetarians, vegans and the elderly. (Rink
has consulted for or received research grants from three com-
panies that sell zinc supplements.)

Most nutritional supplements are safe and don’t cause any
serious side effects at the recommended daily intake, 8 mil-
ligrams and 11 milligrams for women and men, respectively,
but Rink warns that at very high concentrations zinc can have
adverse effects. In 2009, the US Food and Drug Administra-
tion warned against the use of Zicam nasal spray and swabs,
a common cold remedy containing zinc levels so high that
it led to a loss of the sense of smell. Due to this and other
potential harms, experts recommend that adults consume no
more than 40 milligrams of zinc per day.

Although clinical trials in humans are scarce, there have been
a handful that have examined the effects of zinc supplemen-
tation during viral infections. A 2021 review of two dozen
clinical trials indicated that in healthy people, taking zinc
supplements either as lozenges or nasal sprays at the onset of
illness may reduce the duration of the common cold and oth-
er respiratory infections by a few days. The study also looked
at chronic supplementation, and found evidence that taking
zinc supplements daily for seven months to a year might help
stave off the effects of respiratory infections, though it did not
appear to prevent the common cold.

Hambleton notes, however, that while it’s important to make

Dental Medium ¢bs¥) s & s 1l Vo1.30. No.1.2023

Bone marrow, where
most antibody-producing
B cells mature

to ensuring the prop-
er functioning of the
many different types of

immune cells
KNOWABLE MAGAZINE

sure youre getting enough zinc in your diet, manipulating
zinc levels in specific parts of the immune system is not easy
because zinc is distributed in different ways across the body.
“It’s very simplistic to think that because zinc is required for
immunity, more zinc equals more immunity;” she says.
Many open questions remain. For one, the authors of that
2021 review note that there were limitations to the avail-
able trials, such as small sample sizes. In addition, the time
frame for zinc’s benefits is unclear. Most of the trials looking
at the benefits of zinc after infection reported that supple-
ments work only within 24 hours of when symptoms begin
— but the team found evidence that window might be longer,
and that zinc might be beneficial even when consumed up to
three days after the onset of symptoms. And we need better
zinc supplements, Knoell says. Most now come in salt form,
as zinc sulfate or chloride, but these are not readily taken up
by the body, so better formulations would be beneficial, he
adds.

There’s also the question of whether certain people are geneti-
cally programmed to have a harder time absorbing zinc into
their body than others. And researchers also are interested in
investigating possible drugs that might target zinc transport-
ers in people who have problems in those proteins.

“We're starting to ask and answer those questions now in ani-
mal models,” Knoell says. “The excitement will be, of course,

if some of that translates to the human condition”
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also be a problem. Phytates bind to zinc and prevent it from
being absorbed into the body.

Even in the United States, about 15 percent of the population
lacks adequate levels of zinc in their diet, according to a 2020
assessment of more than 26,000 US adults by researchers at
a supplement company. This may be particularly common
among the elderly, largely due to poor diet. But it often goes
unnoticed because most people don’t show outward signs of
being zinc-deficient, according to Knoell. “But when things
go wrong — you get an infection — odds are, you're going to
do worse than somebody who has sufficient amounts of zinc
in their diet”

What does zinc do?

Studies show that zinc is important in almost all aspects of
the immune system: It helps skin cells and cells lining our
organs prevent pathogens from entering, and it keeps the
thymus and bone marrow, which are responsible for generat-
ing immune cells, functioning normally. Zinc “crops up in
all parts of the immune system,” says Sophie Hambleton, an
immunologist at Newcastle University in the UK — and zinc-
deficient people show a wide range of immune dysfunctions.
Most of the research to date has focused on the role of zinc
in the innate immune system, the body’s frontline defense
that launches fast, non-specific attacks against foreign invad-
ers. Zinc appears to be involved in making physical barriers
— such as the cells that line our organs — more resistant to
invasion, as well as ensuring the proper functioning of mac-
rophages, key white blood cells that gobble up pathogens and
send out chemical signals to recruit other cellular soldiers.

Zinc content of some representative foods

Oysters [:)b

Beef roast 7.0

e

Crab 6.5

Beef patty 5.3

Baked beans 29
Pumpkin seeds 2.2
Yogurt
Qatmeal
Milk
Almonds 09
Cheese 0.9

Peas 0.5

NI

v
[~

Flounder 0.3

1 2 3 4 5 6 7 8 9
Milligrams (mg) per serving

SOURCE: FOOD DATA CENTRAL / ARS [ USDA 2019
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To ensure that there’s enough zinc to carry out these many
jobs, concentrations of the mineral within the body are
tightly controlled. At the onset of an infection, for example,
immune cells such as macrophages rapidly produce a zinc-
transporting protein called ZIP8. This protein controls how
much zinc enters these cells, which is important for main-
taining the cells” ability to mop up pathogens and regulat-
ing the production of important defense-related molecules,
including chemical messengers called cytokines, Knoell and
others have found.

More recent work has started to reveal that zinc is also im-
portant for the adaptive immune system, which uses memo-
ries of prior threats to launch pathogen-specific attacks via
antibodies and T cells. In 2019, Hambleton and her col-
leagues reported that a mutation in another zinc transporter,
ZIP7, caused a disease in which patients lack B cells, anti-
body-producing immune cells that we continuously generate
throughout our lives. Further experiments in mice with these
same mutations revealed that a lack of ZIP7 reduced the con-
centrations of zinc within immature B cells, impairing their
maturation.

Although it is still unclear what this means for the broader
role of ZIP7 in people without this mutation, Hambleton says
that it is possible that a defect in ZIP7 may be one way in
which an overall deficiency of zinc might lead to problems in
immune function.

How much zinc does a person need?

Given how important zinc is to a healthy immune system —
and the difficulty of knowing whether a person might be de-

A\

Zinc is present in many different
foods. Foods with the highest zinc
content include oysters, crab and
beef. Phytates, which bind to zinc
and limit its absorption into the
body, are often present in plants
— but plant-based foods, such as
pumpkin seeds and oatmeal, can
still be good sources of the mineral.
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- Infants aged 7 to 12 months that are exclusively breastfed

- Pregnant and lactating people

- Vegetarians

« People with limited access to zinc-rich foods

« Seniors living in food-insecure households

« Alcoholics

- People who have digestive disorders

(ulcerative colitis, Crohn’s disease and others)
or have undergone gastrointestinal surgery

« People with chronic diseases
(liver, kidney, sickle cell, diabetes)

« People with certain genetic disorders

SOURCE: NIH, OFFICE OF DIETARY SUPPLEMENTS
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The most common cause of zinc deficiency is not getting enough zinc in your diet. But some groups may be at risk of deficiency

due to higher nutritional requirements — during pregnancy, for example, or due to conditions that alter the body’s ability to ab-
sorb the mineral, such as Crohn’s and other gastrointestinal diseases.

stunted growth in infants and children, hair loss, roughened
skin, delayed wound healing and weakened defenses against
infections.

But the extent and consequences of more subtle zinc defi-
ciencies have proven harder to pin down. That’s largely be-
cause it’s extremely difficult to measure zinc levels accurately
in people. Zinc is often on the move both inside and out-
side our cells. During an infection, for example, blood levels
drop as zinc is siphoned out of the bloodstream into cells
that help launch an immune response. Zinc levels can also be
perturbed by diet, certain drugs and hormones, and health
status.

For these reasons, although it is possible to detect zinc levels
in blood, these measurements are often imprecise. And un-
like iron, which is easily assessed by measuring levels of iron-
containing blood proteins like hemoglobin and ferritin, there
is no biomarker that can be used as an indicator of zinc lev-
els. “There’s still no 100 percent accurate way to measure zinc
in a human being, especially if they have an illness of some
kind,” says Daren Knoell, a zinc biologist at the University of
Nebraska. Currently, the best way to determine a potential
zinc deficit is to look at someone’s dietary intake, he adds.
Because of these limitations, most physicians diagnose zinc
deficiency only if patients show symptoms of major deficien-
cy such as rough skin or hair loss, Rink says. “But immune

deficiency takes place much earlier, when you have a slight

Dental Medium ¢bs¥) s & s 1l Vo1.30. No.1.2023

zinc deficiency” Researchers have found that zinc-deficient
individuals are more vulnerable to infection than those with
adequate levels of the mineral. Studies have shown, for ex-
ample, that in healthy elderly individuals, zinc supplements
reduced the frequency of infections. (The possible use of zinc
supplements to help ward off Covid-19 is an area of active in-
vestigation, although the National Institutes of Health states
that there is currently not enough evidence to say if it will be
beneficial.)

To help better identify people who aren’t getting enough zinc,
Rink is involved in a project aimed at helping clinicians and
the general public better assess an individual’s zinc status by
using an app to closely track their diet and supplement use.
From the data available so far, it appears that zinc deficiency
is relatively common. Based on assessments of diet and the
prevalence of stunted growth, a common consequence of in-
adequate zinc consumption during development, some stud-
ies estimate that around 17 percent of the world’s population
are at risk of zinc deficiency — and that in certain low- and
middle-income regions, such as parts of South Asia, that pro-
portion is as high as 30 percent.

Aging, genetics, pregnancy, illness and other factors all con-
tribute to this shortfall, but diet is the main culprit, when
individuals don’t eat enough zinc-rich foods such as seafood,
red meat and nuts. Consuming too many phytates, substanc-

es found in whole-grain bread, cereals and other sources, can
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Zinc plays a critical role in the immune system. A deficiency in the mineral
can be bad news for your health — especially when cold and flu season rolls
around.

HOW ZINC HELPS YOU FIGHT
OFF INFECTIONS

Our bodies require the vital minera
for the healthy functioning of the immune system

By Diana Kwon

Walk down the cold-remedy aisle of almost any pharmacy
and you’ll see a shelf full of zinc supplements. Clearly, people
must be worried that theyre not getting enough zinc, a nu-
trient often touted for its ability to quash the common cold
and other respiratory illnesses. But do many of us really need
more zinc? And if so, what good does it do?

As researchers learn more about how our bodies use zinc,
they’re finding that the element plays a surprisingly key role,
particularly within the immune system. “We think zinc is a

gatekeeper of immune function,” says Lothar Rink, an im-
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munologist at RWTH Aachen University in Germany who
recently coauthored an overview of zinc’s roles in the im-
mune system in the 2021 Annual Review of Nutrition. And,
although scientists still struggle to find good ways to mea-
sure zinc levels in the body, it looks as though many people
may indeed not have enough zinc in their diet for full im-
mune function.

An essential element

Too little zinc is clearly bad news for your health. A severe
shortage — often the result of a genetic defect or an ex-

tremely restricted diet — can cause myriad problems, such as

13




NewScientist
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can only sustain the plasma in a single experiment for up to
3 seconds, after which it needs 15 minutes to cool down. The
record for fusion reactors is only 5 seconds, set recently by
the Joint European Torus in the UK.

As well as controlling the plasma, the AI was able to shape it
and move it around within the reactor. New plasma shapes
may bring efficiency or stability improvements in new fu-
sion reactors such as ITER, which is currently being built in
France and will be the world’s largest tokamak when com-
plete in 2025. The AI even demonstrated the ability to control
two separate beams of plasma at once.

Federico Felici at EPFL says that although there are many
theoretical approaches that could be used to contain the
plasma with a magnetic coil, scientists have tried-and-tested
strategies. But the AI surprised the team with its novel ap-
proach to forming those same plasma shapes with the coils.
“This AT algorithm, the reinforcement learning, chose to use
the TCV coils in a completely different way, which still more
or less generates the same magnetic field,” says Felici. “So it
was still creating the same plasma as we had expected, but
it just used the magnetic cores in a completely different way
because it had complete freedom to explore the whole op-
erational space. So people were looking at these experimen-
tal results about how the coil currents evolve and they were
pretty surprised.”

Gianluca Sarri at Queen’s University Belfast, UK, says that
Al is key to the future of control systems for fusion reac-
tors, which have yet to sustain a reaction that produces more

power than is consumed.

Droplets ITER-like

N=gative
Triangularity shape
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Snowflake

“Once this is done, this is not the end of the story. Then you
have to make it a power plant,” he says. “And this Al is, in my
opinion, the only way forward. There are so many variables,
and a small change in one of them can cause a big change in
the final output. If you try to do it manually, it’s a very lengthy
process.”

To make fusion reactors efficient, practical power sources,
physicists need to increase the ratio between the pressure of
the plasma and the power of the magnetic fields containing
it, a value called beta, says Howard Wilson at the University
of York, UK.

“The plasma writhes and wiggles and tries to escape the
clutches of the magnetic fields, and as one is pushing up that
beta parameter, one is having to work harder and harder to
get the control that one needs to just hold the plasma there,”
he says. “The further you push the plasma, the more chance
you just suddenly lose it”

Wilson believes these Al experiments show promise for con-
taining plasma in “extreme geometries”, which paves the way
for experiments with different plasma shapes that might yield
improvements in stability or efficiency. “It makes the risky
parameter space less risky to operate in, but also opens up
new parameter space that we can go into and explore,” he

says.

Several plasma
configurations sculpted
by Deepmind’s learning

| ' algorithm
> DeepMind &amp;
/ | SPC/EPFL
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for New Scientist in 2007. He has
previously reported for The Guard-
ian and The Daily Telegraph and has
a BSc and MSc in computer science
from the University of East Anglia

NewsScientist

Journal reference: Nature,
DOI: 10.1038/s41586-021-04301-9

By Matthew Sparkes

Fusion reactors promise cheap, abundant
and relatively clean energy — if we can get
them to work. Now, thanks to artificial intel-
ligence firm DeepMind, fusion researchers
are one step closer to extracting power from
plasma hotter than the surface of the sun.
DeepMind worked with scientists at the Swiss
Federal Institute of Technology in Lausanne
(EPFL), Switzerland, to create a neural net-
work capable of controlling the magnetic
fields within EPFLs Variable Configuration
Tokamak (TCV) fusion reactor.

These magnetic fields are essential for keep-
ing the plasma generated by the reactor safely
contained. If the plasma touches the walls of
the reactor it rapidly cools, stifling the reac-

DeepMind uses Al to
control plasma inside
tokamak fusion
reactor

For the first time, artificial intelligence has been used to control
the super-hot plasma inside a fusion reactor, offering a new way to

increase stability and efficiency

Plasma inside the TCV fusion reactor in Switzerland
Curdin Wathrich/SPC/EPFL

tion and potentially causing significant damage.

Join us for a mind-blowing festival of ideas and experiences. New Scientist Live is going hybrid, with a live in-person event in

Manchester, UK, that you can also enjoy from the comfort of your own home, from 12 to 14 March 2022. Find out more.

Researchers at the TCV previously used 19 magnetic coils, each controlled by a separate algorithm that monitored the interior

of the reactor thousands of times a second with a host of sensors. DeepMind instead created a single neural network to control

all the coils at once, automatically learning which voltages needed to be supplied to them to best contain the plasma.

The team trained the Al on a precise digital simulation of the reactor before conducting experiments on the real machine. Ulti-

mately, it was able to successfully contain the plasma for around 2 seconds, which is approaching the limits of the reactor - TCV
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Technology is emerging that may even change how dentists
approach soft tissue pathology. Researchers working on sali-
vary diagnostics are developing nano detectors to measure
how and when certain biomarkers are secreted. When placed
in the oral cavity for frequent sampling, these detectors may
spot secretion changes that indicate an emerging disease.

And as technology begins to connect dental conditions with
other health markers — even those trackable via wearable
sensors — there will be more opportunities for better, earlier
treatment. The implications reach far beyond the mouth. Af-
ter all, periodontal disease can be linked to heart disease and
low birthweight babies.

Al for dental career paths

Meanwhile, Al is even being used to help dentists along their
career paths.

Dental practice transitions have traditionally been accom-
plished by a low-tech process, just like dating used to be.

Today’s dentists have more options. And Al can help them
explore these options, including ones they may have over-
looked — just like how Goodreads may suggest a book that
becomes a new favorite.

ADA Practice Transitions (ADAPT) is doing exactly this.
ADAPT is helping dentists find the perfect match (whether
person or practice), then manage the details to complete a
transaction with greater efficiency and success.

As dentistry faces a wave of retirements, integrating Al into
practice transitions has the potential to help dentistry achieve
better patient retention and dentist satisfaction, while reduc-
ing the cost of the average practice transition.

ADAPT starts by asking dentists to fill out an in-depth ques-
tionnaire that asks about their preferences. What’s their pre-
ferred pace? Which treatments do they like? Do they love
having all the latest tech? How do they divide up roles among
staff?

These answers help ADAPT’s Al “learn” what matters. Fil-
ters process the profiles to show the (human) ADA Advisor
several potential matches and rank them according to how
well the profiles align. Next, that human advisor validates the
suggested matches, applying feedback and additional input to
ultimately enhance the matching algorithm with a transition
expert’s human touch.

Since ADAPT can show multiple practice styles and loca-
tions, they often suggest something that pushes the limits of
what someone indicates they are willing to accept, much like
Netflix occasionally suggests a seemingly obscure series that
you soon find yourself binge-watching. ADAPT then asks for
feedback on how well the recommendations fit or flopped.
Over time, these responses help the Al to further improve
the recommendations for other dentists transitioning with
ADAPT.
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More inputs, better outputs

The more extensive the network, the better, more valuable,
and more efficient the solution becomes for its participants.
The classic example is the telephone. One telephone is es-
sentially worthless, but as more people have them, each is
more valuable because they can connect with everyone in the
network.

Just like caries detection will improve as Al processes more
images, machine learning will become more effective at
matching ADAPT participants, too. The more matches
ADAPT creates, the better they can identify factors that lead
to suitable matches.

ADAPT can begin to recognize and rank which attributes are
most predictive of successful matches. What’s the right blend
of practice size, treatment focus, pace, and patient mix? If two
doctors are an 85% match, is that enough to suggest moving
forward, or is 70% sufficient to recommend a conversation?
The algorithms will begin to “cluster” these traits into group-
ings of complementary attributes. As more dentists use the
service and ADAPT begins to better understand these asso-
ciations, it will get even easier to help dentists find the right
match for their long-term goals.

People remain at the heart of it all

Even as Al begins to streamline the process, you still need
humans with the right experience — people who can pick up
on nuances that a machine cannot. As Al improves, humans’
roles will shift. While AI may detect a cavity or help make a
better implant restoration, it will still take a person to sense a
patient’s hesitation and offer a reassuring explanation. On the
practice transitions side, AI will free up the advisors to spend
more time doing what they do best — advising individual
doctors, answering their unique questions, and offering reas-
surance through a complicated process.

The goal is for AI to complement, not replace humans, so
dentists can deliver better care, make better matches, reduce
costs, and navigate their work as easily as possible.

ABOUT THE AUTHOR

Dr. Ebert built a successful dental practice from scratch. After selling her
practice, she became the Dental Director of a Federally Qualified Health
Center where she provided high quality care to underserved populations.
She joined ADA Practice Transitions as the ADA Advisor to provide real and
tangible benefits to dentists as well as helping to address access to care issues
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#AI-POWERED BUSINESS

FEATURED IMAGE CREDIT: Markus Winkler
on Unsplash.

Dr. Suzanne Ebert

When Kiss.com launched as a matchmaking site in 1994,
artificial intelligence (AI) was still science fiction. Little did
we realize how much the early technology would come to
change how we shop, how products are delivered, how we
choose what to watch, and yes, even how we find our life
partners.

Behind the scenes, Al has found its way into nearly every
industry, including dentistry.

Al on the business side

On the business side, insurers have been using Al to detect
fraudulent claims. For example, Pearl, a dental software firm,
uses Al to flag claims that use an x-ray or intraoral scan that
is a duplicate or near-duplicate to a previous claim. During a
pilot, Pearl’s Al identified up to $6 billion in insurance fraud.
And some of the cases were extreme. One provider submit-
ted the same panoramic image to get dentures approved for
nearly 40 patients. Pearl was granted a patent in August 2021
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HOW ARTIFICTAL
INTELLIGENCE IS
TRANSFORMING
DENTISTRY

for its fraud, waste, and abuse detection abilities.

Clinically, dentists are using Al to improve how they detect
and deliver treatment. Intraoral scanning can help select and
design better implant restorations that are then manufac-
tured by a 3D printer — often right in the office! Al is also
being used to improve caries (cavity) detection and identify
problems with radiographs. Technology can even pick up on
consistently poor images and prompt an office to re-train its
radiographers.

And Al is improving how dentists run their offices, too, au-
tomating insurance processing and running website chatbots
that can streamline appointment scheduling. Text services
send patients reminders or request survey input.

So, what’s next for Al in dentistry?

As more dentists use the technology, it will continue to im-
prove. The increased use of intraoral scanners and digital
radiographs is creating larger sets of de-identified data —
which machine learning can then process to better identify
the need for certain treatments when specific criteria are met.
For example, Al can make the correlation that a shadow on
a radiograph combined with a certain change in hue on an
intraoral picture may indicate a fractured tooth that requires
a restoration.
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of AT’s recent progress is through one type, in which some

input data (A) is used to quickly generate some simple re-

sponse (B). For example:

Being able to input A and output B will transform many in-
dustries. The technical term for building this A->B software
is supervised learning. A->B is far from the sentient robots
that science fiction has promised us. Human intelligence also
does much more than A->B. These A->B systems have been
improving rapidly, and the best ones today are built with a
technology called deep learning or deep neural networks,
which were loosely inspired by the brain. But these systems
still fall far short of science fiction. Many researchers are ex-
ploring other forms of AI, some of which have proved useful
in limited contexts; there may well be a breakthrough that
makes higher levels of intelligence possible, but there is still
no clear path yet to this goal.

Today’s supervised learning software has an Achilles” heel: It
requires a huge amount of data. You need to show the system
a lot of examples of both A and B. For instance, building
a photo tagger requires anywhere from tens to hundreds of
thousands of pictures (A) as well as labels or tags telling you
if there are people in them (B). Building a speech recogni-
tion system requires tens of thousands of hours of audio (A)
together with the transcripts (B).So what can A->B do? Here’s
one rule of thumb that speaks to its disruptiveness:

If a typical person can do a mental task with less than one sec-
ond of thought, we can probably automate it using Al either
now or in the near future.A lot of valuable work currently
done by humans — examining security video to detect suspi-
cious behaviors, deciding if a car is about to hit a pedestrian,
finding and eliminating abusive online posts — can be done
in less than one second. These tasks are ripe for automation.
However, they often fit into a larger context or business pro-
cess; figuring out these linkages to the rest of your business

is also important.
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Al work requires carefully choosing A and B and providing
the necessary data to help the AI figure out the A>B relation-
ship. Choosing A and B creatively has already revolutionized
many industries. It is poised to revolutionize many more.
After understanding what AI can and can’t do, the next step
for executives is incorporating it into their strategies. That
means understanding where value is created and what’s hard
to copy. The Al community is remarkably open, with most
top researchers publishing and sharing ideas and even open-
source code. In this world of open source, the scarce resourc-
es are therefore:

«Data. Among leading Al teams, many can likely replicate
others’” software in, at most, 1-2 years. But it is exceedingly
difficult to get access to someone else’s data. Thus data, rather
than software, is the defensible barrier for many businesses.
oTalent. Simply downloading and “applying” open-source
software to your data won't work. Al needs to be customized
to your business context and data. This is why there is cur-
rently a war for the scarce Al talent that can do this work.
Much has been written about AD’s potential to reflect both
the best and the worst of humanity. For example, we have
seen Al providing conversation and comfort to the lonely;
we have also seen Al engaging in racial discrimination. Yet
the biggest harm that AI is likely to do to individuals in the
short term is job displacement, as the amount of work we can
automate with Al is vastly bigger than before. As leaders, it is
incumbent on all of us to make sure we are building a world
in which every individual has an opportunity to thrive. Un-
derstanding what AT can do and how it fits into your strategy

is the beginning, not the end, of that process.
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Ng is a professor at Stanford University de-
partments of Computer Science and electri-
cal engineering. He served as the director
of the Stanford Atrtificial Intelligence Labora-
tory (SAIL), where he taught students and
undertook research related to data mining,
big data, and machine learning. His machine
learning course CS229 at Stanford is the
most popular course offered on campus with
over 1,000 students enrolling some years.
[18][19] As of 2020, three of most popular
courses on Coursera are Ng's: Machine
Learning (#1), Al for Everyone, (#5), Neural
Networks and Deep Learning (

What Machinge Learning Can Do

What Artificial
Intelligence

Can and Can'’t
Do Right Now

Many executives ask me what artificial intelligence can
do. They want to know how it will disrupt their industry
and how they can use it to reinvent their own companies.
But lately the media has sometimes painted an unrealistic
picture of the powers of Al (Perhaps soon it will take over
the world!) AT is already transforming web search, adver-
tising, e-commerce, finance, logistics, media, and more.
As the founding lead of the Google Brain team, former
director of the Stanford Artificial Intelligence Laboratory,
and now overall lead of Baidu’s AI team of some 1,200
people, I've been privileged to nurture many of the world’s
leading AI groups and have built many AI products that
are used by hundreds of millions of people. Having seen
AT’s impact, I can say: AI will transform many industries.
But it's not magic. To understand the implications for
your business, let’s cut through the hype and see what AI
really is doing today.

Surprisingly, despite AT's breadth of impact, the types of
it being deployed are still extremely limited. Almost all
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the tongue, lateral borders, dorsum, and ventral surface—us-
ing gauze and a mirror to visualize all surfaces. Use of indi-
rect vision with a mirror and excellent lighting is essential.
Magnification is very helpful, and alternate light sources can
also expose variations that are not visible under natural or

operatory lights.

Next, I move to the floor of mouth, using bimanual and bi-
digital palpation, meaning one hand in the submandibular
area and one intraorally so I can palpate any displaced abnor-
malities between opposing digits. Gentle pressure should be
enough to identify the normal anatomy or abnormalities but
should not be painful or cause unnecessary discomfort to the
patient. Localized pain can be a sign of a problem, requiring

further evaluation, follow-up, or referral.

As we proceed further to the posterior, we should visualize
the oropharynx. The ability to view these structures is vari-
able between patients. To the best of our ability and based on
the patient’s level of compliance, we hope to be able to clearly
visualize the right and left anterior and posterior tonsillar
pillars and the intervening tonsillar crypt. We also would like
to be able to view the posterior pharyngeal wall. Again, note
lack of symmetry, tissue changes, ulcerations, enlargement,
or anything that is different from what your knowledge of

normal is.
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As we evaluate the extraoral and intraoral structures, we
should be cognizant of the relationship between these areas
and the 12 cranial nerves. Note abnormalities of pain, paraly-
sis, lack of function (motor or sensory), all of which could be
signs of potential problems. These abnormalities of function
and sensation can be indicative of neuropathology or even a

cerebrovascular accident or strokes.

Our ability to recognize these deficits in a timely fashion can
be lifesaving and should be taken very seriously. We must
clearly emphasize our concern and level of urgency to the
patient, and action must be immediate. Our ability to sepa-
rate a medical emergency from a medical concern requiring
follow-up is a significant and serious responsibility—an area

where we never want to be wrong or fail to act appropriately.

Editor’s note: This article first appeared in Through the Loupes newslet-
ter, a publication of the Endeavor Business Media Dental Group. Read
more articles and subscribe to Through the Loupes.
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Do the right thing for yourself and your patient: evaluate,

document, and manage.

I will share some of my personal preferences for evaluating
and managing patients. These techniques work well in my
hands and with my patients. Like with many things in den-
tistry, we all have our own methods. The key is the result,
which is an appropriately examined and managed patient, so
that when all is said and done, we have confidence that we
did everything in our power and diagnostic ability to ensure
that no potential problems exist. We can never be 100% cer-

tain, but with certainty we will know we were thorough.
General assessment and overview

My process commences with a general assessment and over-
view for symmetry and extraoral evaluation for suspicious
lesions in the head and neck region. These can be difficult
conversations because the patient is usually aware of such le-
sions and may feel you should not extend your view beyond
the oral cavity. However, many patients have not been evalu-
ated by a physician and don’t know that we have knowledge,
experience, and understanding of when a lesion should be
evaluated by a physician or dermatologist. Patients may say,
“That’s been there forever” or “It’s nothing,” but it is our re-

sponsibility to recommend a further evaluation.
Extraoral exam

I then advise the patient that I will perform a thorough extra-
oral exam. I say I am evaluating the head and neck to make
sure everything appears healthy; I'll say I am assessing for any
abnormalities. I do not tell them I am “looking for cancer” or
“performing an oral cancer screening” I have heard students
and practitioners state to patients, “I am now going to check
your mouth for cancer” The moments during your inspec-
tion and evaluation will be anxiety-ridden for the patient.
Any positive findings for reevaluation or follow-up will instill

fear and possibly be a source of unnecessary stress until the
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patient is cleared or diagnosed though appropriate testing.

Telling a patient that they are “cancer free” after your evalu-
ation is never infallible. This could lead to a false sense of
security. A confirmation is not possible with certainty for any
lesion or growth without further testing, imaging, and/or bi-
opsy to confirm a diagnosis of cancer. I use the terminology
“oral cancer screening” in my recorded notes, but I do not
want to verbally imply to a patient that I am capable of di-
agnosing cancer through my visual inspection or palpation.
I need my patients to act responsibly when there is concern,
not be obsessed with worry, and never let their guard down
by ignoring suspicious changes. A diagnosis of dysplasia or
precancerous cellular changes requires further follow-up and
evaluation if changes are noted. Continued surveillance, even
without a cancer diagnosis, is a must for areas with suspicious
tissue changes.I start my process by palpating the lymph
nodes of the head and neck: preauricular, postauricular, oc-
cipital, submandibular, submental, cervical nodes following
the anatomy of the neck divided into anterior and posterior
triangles demarcated by the midline, clavicle, and sternoclei-
domastoid. This will also involve the midline structures of the
neck, including an evaluation of the thyroid for symmetry
and enlargement. Modifying head position—left, right, chin
up, chin down—is important to palpating those abnormali-
ties that attempt to remain hidden. If abnormalities were ob-
vious and visually evident, our jobs would be much easier.
Any positive findings of lymphadenopathy, tenderness, lack
of symmetry, or enlargement require follow-up and appropri-
ate referral when a reasonable diagnosis or etiology cannot be

established.

Intraoral examAfter a general overview and complete head
and neck exam, I progress to the oral cavity from the outside
to the inside. Start with a visual inspection and palpation of

the labial and buccal hard tissues of the gingiva and palate—
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Dentistry [[€]

THE EXTRAORAL AND
INTRAORAL DENTAL EXAM
PROCESS FOR COMPLETE

PATIENT HEALTH

Dr. Raymond Miller outlines clinical techniques he uses for general

assessment and extraoral and intraoral exams that are critical for diagnosis.

Raymond G. Miller, DDS, FAAFS, FACD

Dentists have the responsibility to evaluate, diagnose, and
treat not only the dentition but the intraoral and extraoral
structures and tissues as well as the overall health of our pa-
tients. When it comes to the intra-, extra-, and perioral tis-
sues, our awareness of normal, abnormal, and variant from
normal and how we define these terms are critical to diag-
nosis and management. Looking beyond the dentition and
periodontium is an important step in overall patient assess-
ment. None of us would want to focus on a patient’s crowns
for the maxillary anterior teeth while a lesion of significance
goes unnoticed in another region of the oral cavity. These un-
discovered or overlooked problems are issues not only from a
medicolegal aspect but our own oath to provide the best and
most comprehensive health care possible. As dental provid-
ers, we must take time to be thorough, comprehensive, and
diligent during the examination process, management of the

issue(s), and requisite follow-up.

Our patients often present with a particular concern, and we
(and our auxiliary staff) focus on just that—the chief com-
plaint. We even have a code to use for this: ADA Code D0140

limited oral evaluation - problem focused. But we should
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never limit ourselves to just “the problem.” We need to have
an adequate medical history to treat, and we need to assess
more than just the immediate intraoral area where the prob-
lem manifests. A complete intraoral and extraoral surveil-
lance will allow for a complete understanding of the patient’s
oral status and overall health. If something else is present,
pathological, and hiding in plain sight, “problem focused”

won't give us a pass in the courtroom or in our conscience.

About the author Raymond G. Miller, DDS, FAAFS,
FAC”D, is a general dentist practicing in Lancaster,
New York. He is also a clinical associate professor at
the State University of New York at Buffalo School
of Dental Medicine and a retired United States Air
Force Lieutenant Colonel, with 29 years of service
with the 107th Medical Squadron of the New York
Air National Guard.
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Nfinix™ Antimicrobial

Restorative

Introducing Infinix™

The First Ever FDA-Cleared Composites that Fight
Recurrent Decay

Infinix antimicrobial restorative materials reduce
the risk of secondary caries, a leading cause of
premature restoration failure. The Infinix system
incorporates Nobio's patented QASI nanoparticle
technology, which acts by killing cariogenic
pacteria on contact, reducing the associated
demineralization that drives the recurrent caries
formation process.

Learn more by listening to Dr. John Flucke discuss
his hands-on experience using infinix materials
and get his take on this important advancement in
composite technology.

Nano Coat™

glass ionomerfor dental restorations
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BRIGHT POSTERIOR

for dental restorations radio-opague
photopolymerizable
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Dental composite material
BRIGHT POSTERIOR

for dental restorations radio-opaque photopolymerizable

CHARACTERISTICS
Type: composite
Applications: for dental restorations

Other characteristics: radio-opaque, photopolymerizable

DESCRIPTION:

Description BRIGHT POSTERIOR is a light curing, radiopaque composite designed for posterior
restorations. Its outstanding handling characteristics ensure a fast and easy placement with excellent
aesthetic results. Its advanced technology results in remarkable physical properties which enhance
its strength and durability leading to a long-lasting restoration. Indications Direct restorations
(class | - Il) including occlusal surfaces Core build ups Splinting Indirect restorations Characteristics
- Advantages Exceptional handling characteristics Excellent strength and wear resistance Very low
polymerization shrinkage Fast curing for 3mm increment Non-sticky
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Micron® Superior

Glass ionomer dental material

Micron® Superior

for dental restorations orthodontic powder

Glass ionomer dental material Micron® Superior
for dental restorations orthodontic powder

CHARACTERISTICS

Type: glass ionomer

Applications: for dental restorations, orthodontic
Form: powder, liquid

Color: translucent

Other characteristics: radio-opaque
DESCRIPTION

Glass ionomer restorative self cure in handmix
version for restoration of primary teeth, core
build up * Cementation of inlays, onlays and
crowns. * Cementation of posts and screws. *
Attachment of metal orthodontic bands. * High

fluoride release. * Low solubility. * Translucent
shade. * Very low film thickness. * Powder
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-Liquid Kit. * 1 X Powder Jar 15g. * 1 X Liquid
Bottle 10ml. * 1 X Mixing Pad. ,1 X Spoon.
Hazard description: not applicable Information
concerning to particular hazards to man and
environment The product does not have to
be labelled due to the calculation procedure
of the «General Classification guideline for
preparations of the EU» in the latest valid
version. Classification system The classification
is according to the latest editions of the EU-lists,
and extended by company and literature data.
Hazard description: not applicable Information
concerning to particular hazards to man and
environment The product does not have to
be labelled due to the calculation procedure
of the «General Classification guideline for
preparations of the EU» in the latest valid
version. Classification system The classification
is according to the latest editions of the EU-lists,
and extended by company and literature data
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environment and experiences a child has in utero and shortly
thereafter, the time when teeth are forming. Thicker stress

lines are thought to indicate more stressful life conditions.

Dunn developed a hypothesis that the width of one variety
in particular, called the neonatal line (NNL), might serve as
an indicator of whether an infant>s mother experienced high
levels of psychological stress during pregnancy (when teeth

are already forming) and in the early period following birth.

To test this hypothesis, Dunn and two co-lead authors --
postdoctoral research fellow Rebecca V. Mountain, PhD, and
data analyst Yiwen Zhu, MS, who were both in the Psychiatric
and Neurodevelopmental Genetics Unit at the time of the
study -- led a team that analysed the teeth. The width of the
NNL was measured using microscopes. Mothers completed
questionnaires during and shortly after pregnancy that asked
about four factors that are known to affect child development:
stressful events in the prenatal period, maternal history of
psychological problems, neighbourhood quality (whether the
poverty level was high or it was unsafe, for instance), and

level of social support.

Several clear patterns emerged. Children whose mothers had
lifetime histories of severe depression or other psychiatric
problems, as well as mothers who experienced depression
or anxiety at 'Y weeks of pregnancy, were more likely than
other kids to have thicker NNLs. Meanwhile, children of
mothers who received significant social support shortly
after pregnancy tended to have thinner NNLs. These trends
remained intact after the researchers controlled for other
factors that are known to influence NNL width, including
iron supplementation during pregnancy, gestational age (the

time between conception and birth) and maternal obesity.

No one is certain what causes the NNL to form, says Dunn,

but its possible that a mother experiencing anxiety or
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depression may produce more cortisol, the «stress hormone,»
which interferes with the cells that create enamel. Systemic
inflammation is another candidate, says Dunn, who hopes
to study how the NNL forms. And if the findings of this
research can be replicated in a larger study, she believes that
the NNL and other tooth growth marks could be used in the
future to identify children who have been exposed to early life
adversity. «Then we can connect those kids to interventions,»
says Dunn, «so we can prevent the onset of mental health
disorders, and do that as early on in the lifespan as we

possibly can.»

Dunn is also an associate professor of Psychiatry at Harvard
Medical School. Mountain is now a postdoctoral research
fellow at Maine Medical Center Research Institute. Zhu is
now a doctoral student at the Harvard T.H. Chan School of

Public Health.
Story Source:

Materials provided by University of Bristol.
Note: Content may be edited for style and length.
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Baby teeth may one
day help identify kids
at risk for mental

disorders later in life

Like the rings of a tree, teeth contain growth lines that may

reveal clues about childhood experiences.
University of Bristol
Summary:

The thickness of growth marks in primary (or <baby») teeth
may help identify children at risk for depression and other
mental health disorders later in life, according to a ground-

breaking investigation

The team analysed V- primary teeth collected from V- children
enrolled in the Children of the 4+s study (also known as the
Avon Longitudinal Study of Parents and Children) based
at the University of Bristol. Parents donated primary teeth
(specifically, the pointed teeth on each side of the front of
the mouth known as canines) that naturally fell out of the

mouths of children aged 0 to V.

The results of this study could one day lead to the development
of a much-needed tool for identifying children who have
been exposed to early-life adversity, which is a risk factor for
psychological problems, allowing them to be monitored and

guided towards preventive treatments, if necessary.

The origin of this study traces back several years, when senior
author Erin C. Dunn, ScD, MPH, learned about work in the

field of anthropology that could help solve a longstanding

38

problem in her own research. Dunn is a social and psychiatric
epidemiologist and an investigator in MGH>s Psychiatric and
Neurodevelopmental Genetics Unit. She studies the effects of
childhood adversity, which research suggests is responsible
for up to one-third of all mental health disorders. Dunn is
particularly interested in the timing of these adverse events
and in uncovering whether there are sensitive periods during
child development when exposure to adversity is particularly
harmful. Yet Dunn notes that she and other scientists lack
effective tools for measuring exposure to childhood adversity.
Asking people (or their parents) about painful experiences
in their early years is one method, but that's vulnerable to
poor recall or reluctance to share difficult memories. «That>s

a hindrance for this field,» says Dunn.

However, Dunn was intrigued to learn that anthropologists
have long studied the teeth of people from past eras to learn
about their lives. «Teeth create a permanent record of different
kinds of life experiences,» she says. Exposure to sources of
physical stress, such as poor nutrition or disease, can affect the
formation of dental enamel and result in pronounced growth
lines within teeth, called stress lines, which are similar to the
rings in a tree that mark its age. Just as the thickness of tree
growth rings can vary based on the climate surrounding the

tree as it forms, tooth growth lines can also vary based on the
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Less antibiotic use
in dentistry gave
no increase in
endocarditis

summary:

Sweden is one of the few countries that have removed the
dental health recommendation to give prophylactic antibiot-
ics to people at a higher risk of infection of the heart valves,
so-called infective endocarditis. Since the recommendation
was removed in 2012, there has been no increase in this dis-
ease, a registry study shows.

FULL STORY

Sweden is one of the few countries that have removed the
dental health recommendation to give prophylactic antibiot-
ics to people at a higher risk of infection of the heart valves,
so-called infective endocarditis. Since the recommendation
was removed in 2012, there has been no increase in this dis-
ease, a registry study from Karolinska Institutet published in
the journal Clinical Infectious Diseases shows.

Infective endocarditis is a rare but life-threatening disease
caused by bacterial infection of the heart valves that affects
some 500 people a year in Sweden. Individuals with congeni-
tal heart disease, prosthetic heart valves or previous endocar-
ditis are at higher risk of infection.

People at a higher risk of infective endocarditis in Sweden
used to receive the antibiotic amoxicillin as a prophylactic
ahead of certain dental procedures, such as tooth extraction,
tartar scraping and surgery. This recommendation was lifted
in 2012 due to a lack of evidence that the treatment was nec-
essary and to help prevent antibiotic resistance by reducing
antibiotic use. A collaborative project involving researchers
from Karolinska Institutet has now studied how the decision
has affected the incidence of infective endocarditis.

Supports the change in recommendation

“We can only see small, statistically non-significant variations
in morbidity, nothing that indicates a rise in this infection
in the risk group since 2012, says the study’s correspond-
ing author Niko Vihisarja, dentist and doctoral student at
the Department of Dental Medicine, Karolinska Institutet.

Dental Medium ¢bs¥) s & s 1l Vo1.30. No.1.2023

“Our study therefore supports the change in recommenda-
tion. This is an internationally debated issue and Sweden and
the UK are the only countries in Europe to restrict antibiotic
use like this”

The registry study encompassed 76,762 high-risk individuals
and 396,048 individuals at a low risk of infective endocardi-
tis, who were monitored from 2008 to 2018 with the help of
the Medical Birth Registry, the National Patient Register and
the Swedish Endocarditis Registry.

The recommendation was supplemented in 2016 with an in-
struction to consider prophylactic antibiotic treatment if pre-
scribed by the patient’s doctor. It is unclear how this addition
has influenced the prescription of antibiotics by dentists.

Reduction of amoxicillin prescriptions

After the change in recommendation in 2012, prescriptions
of amoxicillin in dentistry declined by approximately 40 per
cent. However, the study is unable to demonstrate that this
was an effect of the amended recommendation and amoxicil-
lin has other uses in dental medicine.

“The next step is to examine which dental procedures the in-
dividuals in the risk group underwent during the 2008-2018
period, since this is information we lack and it could add to
our knowledge of what is to date a poorly studied issue,” says
Mr Vihisarja. “This and the study we've just published could
inform similar recommendation changes in other countries,
resulting in a reduction in antibiotic use”

The study was financed by Karolinska Institutet, the Swedish
Public Health Agency, Folktandvarden Stockholm AB, the
Steering Committee for Dental Research at Karolinska Insti-
tutet and Stockholm City and the Swedish Dental Associa-
tion. There are no reported conflicts of interest.
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endocarditis among high-risk individuals - before and after the cessation of antibiotic

prophylaxis in dentistry: a national cohort study. Clinical Infectious Diseases, 2022;
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blend of piezoelectric materials, which produce a voltage

when pressed or bent (SN: 817/22/). The buckling and
bending of the piezoelectric-containing fiber create electrical
signals that can be sent through a tiny circuit board to a

device that reads and records the voltage.

The fabric microphone is sensitive to a range of noise
levels, from a quiet library to heavy traffic, the team reports,
although it is continuing to investigate what signal processing
is needed to detangle target sounds from ambient noise.
Integrated into clothing, this sound-sensing fabric feels
like regular fabric, Yan says. And it continued to work as a

microphone after washing it 10 times.

Woven into fabric, a specialized fiber (pictured, center)
creates electrical signals when bent or buckled, turning
the entire material into a microphone.FINK LAB/MIT,
ELIZABETH MEIKLEJOHN/RISD, GREG HREN

Piezoelectric materials have “huge potential” for
applications from observing the function of bodies to
monitoring the integrity of aircraft materials, says Vijay
Thakur, a materials scientist at Scotland’s Rural College in
Edinburgh who was not part of this work. They’ve even been

proposed for energy generation, but, he says, many uses have

About Carolyn Wilke

been limited by the tiny voltages they produce (SN: 1015/1/).
The way the fibers are made in this fabric — sandwiching a
blend of piezoelectric materials between other components,
including a flexible, stretchy outer material — concentrates
the energy from the vibrations into the piezoelectric layer,

enhancing the signal it produces.

As aproof of concept, the team incorporated the fabric into
a shirt, which could hear its wearer’s heart like a stethoscope
does. Used this way, the fabric microphone could listen for
murmurs and may someday be able to provide information
similar to an echocardiogram, an ultrasound of the heart,
Thakur says. If it proves effective as a monitoring and
diagnostic tool, placing such microphones into clothing may
someday make it easier for doctors to track heart conditions

in young children, who have trouble keeping still, he says.

The team also anticipates that fabric microphones could
aid hearing and communication. Another shirt the team
created had two piezoelectric fibers spaced apart on the
shirt’s back. Based on when each fiber picked up the sound,
this shirt can be used to detect the direction a clap came
from. And when hooked up to a power source, the fabric

microphones can project sound as a speaker.

“For the past 20 years, we've been trying to introduce
a new way of thinking about fabrics,” Fink says. Beyond
providing beauty and warmth, fabrics may help solve
technological problems. And perhaps, Fink says, they can

beautify technology too.

Carolyn Wilke is a freelance science journalist based in Chicago and former staff

writer at Science News for Students. She has a Ph.D. in environmental engineering
from Northwestern University.
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This fabric
can hear your

Threads containing
piezoelectric materials
create electrical signals from
sounds

By Carolyn Wilke

Dental Medium ¢bs¥) s & s 1l Vo1.30. No.1.2023

This experimental new fabric can capture sounds from the environment
and, when integrated into clothing, inside of bodies. Such materials
could provide a comfortable, nonintrusive — even fashionable — way to

monitor body functions or aid with hearing.

Someday our clothing may eavesdrop on the soundtrack

of our lives, capturing the noises around and inside us.

A new fiber acts as a microphone — picking up speech,
rustling leaves and chirping birds — and turns those acoustic
signals into electrical ones. Woven into a fabric, the material
can even hear handclaps and faint sounds, such as its wearer’s
heartbeat, researchers report March 16 in Nature. Such
fabrics could provide a comfortable, nonintrusive — even
fashionable — way to monitor body functions or aid with
hearing.

Acoustic fabrics have existed for perhaps hundreds of
years, but theyre used to dampen sound, says Wei Yan, a
materials scientist at Nanyang Technological University
in Singapore. Fabric as a microphone is “totally a different

concept,” says Yan, who worked on the fabric while at MIT.

Yan and his colleagues were inspired by the human
eardrum. Sound waves cause vibrations in the eardrum,
which are converted to electrical signals by the cochlea. “It
turns out that this eardrum is made of fibers,” says Yoel Fink,
a materials scientist at MIT. In the eardrum’s inner layers,
collagen fibers radiate from the center, while others form
concentric rings. The crisscrossing fibers play a role in hearing

and look similar to the fabrics people weave, Fink says.

Analogous to what’s happening in an eardrum, sound
vibrates fabric at the nanoscale. In the new fabric, cotton
fibers and others of a somewhat stiff material called Twaron
efficiently convert incoming sound to vibrations. Woven

together with these threads is a single fiber that contains a
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Figure 6: Extraction sites trimmed, Teeth

setup and wax up
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> Meeting Dates: November 24" - November 29"
i Exhibit Dates: November 26'" — November 29th
DENTAL MEETING. JACOB K. JAVITS CONVENTION CENTER

New York County & Second District Dental Societies

11th AVE BETWEEN 34th & 39th STREET

Visit the Exhibit Floor - Sunday,
November 26th - Wednesday,
November 29th

Over 1000 Exhibit- Booths

EDUCATION
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Figure 4: Silicone key that memorizes the spatial position of the teeth

to the follow-up sessions. Some steps remain common to
the realization of the complete conventional prosthesis,
however, the anticipation of difficulties specific to the im-
mediate prosthesis and their management are indispensable
to ensure maximum success.
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Figure 3. a: Performed Custom trays

The prosthesis had been put in the mouth and an occlusal
lizard was carried out, the denture was garnished by a con-
ditioner (fit de Kerr) which will guide healing and amortize
shocks(Fig 10.a) (Fig 10.b)

The patient will be seen in 24 hours to evaluate denture
retention, support, and stability. The first 24 hours should be
liquid or soft if The diet is tolerated.

Counsel the patient to continue to wear the immediate den-
ture at night for 7 days after extraction or until the swell-
ing reduces. After 1 week, sutures can be removed and the
patient can begin removing the denture on the first night. A
reline or rebase of the denture is anticipated within the year
of clinical service.

Discussion

Immediate dentures are fabricated increasingly nowadays,
mainly for aesthetic and psychological reasons.

It can be a transitional denture immediately used for a short
interval of time for aesthetics and functional reasons until
more definitive prosthetic therapy can be provided, it can
be a conventional immediate denture which can be later
rebased to serve as the permanent prosthesis, also it can be
diagnostic dentures. (4)

The immediate prosthesis can sometimes be contraindicated

Dental Medium ¢bis¥) ida & b 11 Vo1.30. No.1.2023

Figure 3. b: Secondary impression

in the case of post-irradiation of the head and neck regions,
systemic conditions that affect healing or blood clotting,
cardiac or endocrine gland disturbances, and psychological
disorders). Also in some occlusal anomaly that makes bal-
anced occlusion impossible. In addition, indifferent unap-
preciative patients should be avoided. (5)

Several procedures have been described in the literature for
the construction of an intermediate or transitional prosthe-
sis

Gilboa et al (2009) performed a procedure by fabricating
an immediate complete overdenture where he used natural
teeth retaining an interim provisional fixed partial denture
until the complete denture was finished. He maintained
the posterior occlusion during the healing period and also
avoided the trauma of multiple extractions at one visit. (6)
Gooya et al. (2013) used the patient’s fixed prosthesis for
fabricating an interim immediate partial denture in one ap-
pointment, by maintaining the VDO. He concluded that the
present occlusion, VDO and facial support could be main-
tained during the healing period in this procedure. (7)
Conclusion

The realization of an immediate complete removable pros-

thesis requires establishing a good protocol, from the start
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Figure.01. radiographic presentation of the patient

hygiene motivation was made.

The therapeutic decision was immediate maxillary denture
We started with the extraction of the posterior maxillary
teeth with degree 2 mobility, the patient>s posterior teeth
should be removed as soon as possible. These posterior
extractions and other operated areas are allowed to heal for
a short time usually 3 to 4 weeks.(Figl)

Preliminary impressions are made for two primary reasons.
The first is to use these impressions in the fabrication of
casts that will be used in diagnosis and treatment planning.
The second purpose is for the fabrication of custom impres-
sion trays. The diagnostic impressions were made using an
irreversible hydrocolloid material and models were obtained
using Dental Plaster.

After the assembly of the diagnostic casts, an egression of
the mandibular incisor was noted, and a 1 mm grinding of
the mandibular incisor edge was carried out. (Fig 2)

The anterior residual teeth were very vestibular so a custom
tray perforated in front of the teeth was made so that the
secondary cast could be removed without the plaster teeth
fracturing. (fig3.a)(fig3.b)

The plaster silicone key materializes the situation of the

anterior occlusion plan and memories the anterior space
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situation teeth. (Fig 4)

Maxillomandibular relationship records Careful assessment
of the dentition in the opposing arch must be made and any
alterations in its form, so as to establish a more favourable
occlusion. The centric relation record is made directly at the
established vertical dimension.

The articulated casts were used for setting posterior teeth
that were missing. Set the teeth in centric occlusion
Posterior Teeth Setup forTry-in( fig 5)

The posterior teeth already have been arranged; consequent-
ly, the remaining teeth may be removed from the stone cast
and the cast adjusted to simulate the soft and hard tissue
contours that would be anticipated following removal of
teeth. Verification of the position of the occlusion plan by
the silicone key (Fig6)

We had requested a surgical stent(guide), used to guide for
surgically shaping the alveolar process( Fig 7)

Tooth removal was performed carefully to maintain the in-
tegrity of the bony plates, surgical template will be inserted
before closure of the surgical site and any areas of tissue
blanching, which will be evident through the clear template,
should be corrected by minor alveoloplasty. A labial frenec-

tomy was made(Fig 8) (Fig9)
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"The keys to
succeeding
immediate
dentures

a case report
Author: CHTIOUI Hajer ( Prosthodontist
/ Ministry of public health Tunisia)

Co-authors:

BEKRI Sana (Associate Professor in Removable Partial Den-
ture- Faculty of Dental Medecine Monastir-Tunisia Figure 1: Clinical and radiographic presentation of the
OUNI Imed ( Associate Professor in Removable Partial patient

Denture- Faculty of Dental Medecine Monastir-Tunisia )

ining teeth. (1
MANSOUR Lamia (Professor in Removable Partial Den- remaining teeth. (1)

The main advantages of immediate denture are: the main-
ture- Faculty of Dental Medecine Monastir-Tunisia) &

tained aesthetics, digestive function stays uninterrupted,
Abstract: 8 Y P

. . . masticator and facial muscles do not change, bone support
An immediate denture is a complete denture or remov-

is maintained, it controls the haemorrhage, and prevents
able partial denture fabricated for placement immediately & P

contamination..(2
after tooth extraction due to aesthetic reasons. It is used to )

. . i The success of immediate dentures depends on the correct
enhance esthetics, protect the extraction-related surgical

indication and precise execution of clinical and laborator
wound and provide function during healing. It also pre- P ¥

. . fabrication procedures.
serves oral support, bone, muscle tone, the vertical dimen-

We will describe step by step the i tives to follow t
sion of occlusion, jaw relationship and face height. ¢ Wit describe skep By step the Tperatives o fofow to

succeed in our prosthetic project through a clinical case
We describe the use of indices used to record the current p pro) &

Case report
position of the remaining dentition, it can then be decided P

Mr H, 45 years old, in good general health, came to consult
if this is to be reproduced in the denture or if teeth have Y gooc 8 "

the partial removable denture department in Dental clinic
drifted, extruded and are to be restored to the original posi- P P

. Monastir Tunisia for aesthetic and functional prosthetic
ion.

restoration. The history of the oral situation revealed the
The techniques may be of benefit to some experienced clini- v

. extraction of several teeth due to caries and periodontal
cians.

disease.
Keywords: Immediate denture, aesthetic denture, transi-

tional The radiological examination showed that the residual
iona

i maxillary teeth have a radiological crown / radiological root
Introduction:

ratio >1 (Figl
An immediate complete denture is a restoration fabricated (Figl)

Debrid t of the existing teeth should be d ith
before the extraction of a tooth, which is placed in the coridemelit of He cxisting teeth Shoud be dofie wi

initial hylaxis followed b 1 hygiene instructions. A
patients mouth immediately following the removal of the tnitial prophiyfaxis foflowed by oral fiyglene Instructions
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Functional Dentistry Congress in Christmas Madrid!
Mon 8/7/2023 12:42 AM

From: "OHI-S" _

To: journal@dentalmedium.com

Hi OHI-8i CHRISTMAS

ALL DENTALTRAINING. ' £l

x| el FUNCTIONAL
DECEMBER 8-9. g\ — D

MADRID, SPAIN : > "

A\l

JEFFREY, - g, DAVIDR™: = “Zyppa
P. OKESQ ORTHLIEB ' /7 ANGELO MICHELOTTI

gecelz'r doctor, you are invited to the Functional Dentistry Congress in Christmas Ma-
rid!

This is the event of the year in functional dentistry with the best European specialists

and Jeffrey Okeson! The event serves as the main meeting place for dentists of all
specialties, featuring reports on the latest trends in functional dentistry

You will hear the most up-to-date information firsthand from world-renowned experts:
Jeffrey Okeson, David Angelo, Jean-Daniel Orthlieb, Ambra Michelotti.

LEISURE, INSPIRATION, ROUTINE CHANGE, and as a result, a powerful energy
re
boot, fueling the love for a wonderful profession!

To receive detailed information, write a response to the letter "Madrid"!
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