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The AACD...has
never rested on
its laurels, often
entertaining
new ideas

and exploring
possibilities—
this is what sets
us apart

Our Fun Seriously!

I have been asking a number of AACD colleagues what they thought of
the Journal of Cosmetic Dentistry (JCD). Some told me the publication was predict-
able and needed to be improved. As a result of that feedback, along with validation
from a recent survey indicating how important the Journal is to our members, we are
dedicated to improving it—starting with this issue.

Is it better to fit in or stand out in the crowd? | believe that it
is healthy to do a little of both. We all desire to be different and
significant, yet we often hesitate to leave our “comfort zone.”
The AACD, however, has never rested on its laurels, often
entertaining new ideas and exploring possibilities—this is what
sets us apart.

As the season changes and the landscape transforms, it is a
fitting time to introduce the “new” JCD! A fresh graphic design
is the first indicator of some of the exciting changes, which
include enhanced clinical content as well as continuing educa-
tion (CE) credit.

The focus of this issue is on the building blocks of good cosmetic dentistry: bond-
ing and composite restorations. Our main features highlight two of today’s master
composite resin artists. Dr. Newton Fahl discusses solutions for everyday restorative
challenges that will enhance your skills in composite dentistry. Dr. Lorenzo Vanini, in
the JCD's first CE offering, describes a step-by-step technique for composite placement
that you should not miss.

Some of the other features in this issue include: Dr. Ed Swift's tips on adhesion
and its clinical significance, and Dr. Marcos Vargas' pictorial approach to a diastema
closure.

We also are honored to have Dr. Jean-Francois Roulet launch the new “Up Front”
feature with his views on adhesion.

Serving as the JCD’s Editor is a responsibility that | take very seriously. The Journal
is constantly evolving, so | look forward to exploring other possibilities to bring you a
publication that proudly exemplifies what the AACD is all about.

Never settle for mediocrity; always strive to be outstanding in your field. Or in my
case, the only jack-o’-lantern in the all-female pumpkin patch!

Cheers,

M Fore

Edward Lowe, DMD, Editor
AACD Accredited Member
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. UP FRONT

Faster, Easier, More
Convenient, but Better?

If enamel were developed today it would never make it to market!

It would fail immediately, because it does not fulfil the ISO specification for ceram-
ics. So why does it work so well that teeth last for a lifetime? Over millions of years,
nature has fine-tuned this composite material: The enamel is firmly bonded to the
dentin. (Have you ever seen a tooth that has delaminated its enamel?) So it was a
great step forward when dentistry moved into adhesion. We

We should , ,
e 4. must thank pioneer Drs. Oskar Hagger, Michael Buonocore,
maintain as ,
and Nobuo Nakabayashi, who profoundly changed the way
much sound o s . )
dentistry is performed. Initially we were bonding exclusively
enamel as

. . to enamel, knowing that it works there only if all the steps are
possible, which & Y P

performed meticulously. Then we focused more and more on
forces us to

bonding to dentin. For this purpose, the systems were increas-

follow the
. . ingly simplified, which strongly follows the market trend: faster,
most minimally , , . , ,
. . easier, and more convenient. Yes, it is possible to get a reliable
Invasive . Lo . . .
bond to dentin, at least initially, with all-in-one adhesives, but
approach.

why should we compromise the good result by applying a large

volume of composite (bulk filling) and curing it in as few seconds
Jean-Francois Roulet, DDS, PhD as possible? This composite application technique probably generates more stress at
Editor, Journal of Adhesive Denfistry the interface. In addition, we have learned two more things: (1) the bond to dentin may
deteriorate over time, which can be minimized by finishing tooth preparation margins
in enamel whenever possible; and (2) self-etching adhesives do not yield as good a
bond to enamel as etch-and-rinse adhesives.

Using this knowledge, we should maintain as much sound enamel as possible,
which forces us to follow the most minimally invasive approach. Ceramic is not the
only restorative material available; with modern composites we can accomplish
excellent, long-lasting esthetic results. Furthermore, for functional reasons, instead of
merely following the “fast track” we should select any adhesive that requires etching
the enamel in order to obtain a perfect seal of the margins. This will also enhance the
esthetic outcome.

That we do all these steps with meticulous care is of course fully within the guiding
principles of good adhesive dentistry.

UP FRONT provides a guest editorial forum for influential educational leaders to share their opinions. In this issue, we welcome Dr. Jean-Francois
Roulet. Editor of The Journal of Adhesive Dentistry, Prof. Roulet has published more than 400 articles in national and international journals. His
main subjects of interest are composites, ceramic inlays, esthetic dentistry, and preventive dentistry (application concepts).

Author Disclosure: The author did not report any disclosures.
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After studying with some of the best
master technicians in dentistry, our
amazing Juan Olivier has become
known for his extraordinary dental
technology skills. And his credntials
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mist. He is a graduate master techni-
cian from the Las Vegas Institute, a
Pac-Live master technician and
Fellow of the Academy of Compre-
hensive Esthetics (ACE). Juan is proud
to be a Sustaining Member of the
AACD, as well as to have been
chosen as a premier and head master
ceramist by the Academy of Compre-
hensive Esthetics. Imagine what a
difference working with Juan could
make on your cases.
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answer any questions and assist in comprehen-
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“Finding a great
ceramist is the key to
your practice success,
especially if you are
focused on functional
& aesthetic dentistry.
In over 24 years of
dental practice, Juan
Olivier is one of the
best that I've ever had
the pleasure of
working with. From
our communication
on cases to his
understanding of
several different
philosophies of
occlusion, | know that
the restorations that
Juan creates will be
exactly what I expect
and the patient wants.
Having Juan as part of
my team allows me to
change lives, enjoy
dentistry and have the
peace of mind that
comes with providing
exceptional care.”

MICHAEL MAROON

D.M.D, EA.CE,
CONNECTICUT

.

DANNY EVANSON

LEAD TECHNICIAN &
CERAMIST,
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...we concluded that
direct resin veneers
would be the best and
most conservative
treatment for their
situation.

orthodontic treatment and faced the common dilemma

of residual space in the maxillary anterior due to peg
maxillary lateral incisors. Immediately after having their
braces removed, the girls presented for comprehensive
examinations, with the specific goal of correcting the
spaces in their smiles.

The two treatment options presented to Megan, Morgan,
and their mother were minimal preparation porcelain
veneers versus direct resin veneers. After considering the
benefits and risks of each option, we concluded that direct
resin veneers would be the best and most conservative
treatment for their situation.

The AACD is well known for the high caliber of
instruction and hands-on courses that prepare dentists to
predictably and esthetically layer composite resin using a
diagnostic wax-up and a silicone putty index. In the case
of Megan and Morgan and their near-identical mouths, it
was a perfect opportunity to illustrate just how predictable
this method truly is.

The sisters were relaxed as four different composite
shades were carefully layered, contoured, and polished. It
was fun to watch them enthusiastically examine the other’s
smile after we finished. They returned the following week
for evaluation and final photographs. Portraits were also
done in our office photography studio; these were later
framed and given to the sisters as our way of saying “thank
you for trusting us with your smiles.”

For more information on the treatment of these twin
patients, please see the Clinical Cover Story, beginning on
page 47.

Identical twins Megan and Morgan had just completed



Megan Postoperative

Megan Preoperative

Morgan Postoperative

Morgan Preoperative

,-—-—"—-_?L__S'

TWoRLD FAMOUS -

Y

Restoring Dentist: Kevin M. Brown, DDS (Bellevue, WA).

Photographer: Anson Gessel (Redmond, WA).



Inside the Mind of
Willi Geller—Part 2

with Pinhas Adar, MDT, CDT

Discovering True Happiness When Nurturing a Passion

Speaker Spotlight-Boston

Willi Geller, MDT (Zurich, Switzerland), is known around the world as a master in the
dental industry. In this inferview he shares candidly with one of his former students,
Pinhas Adar, MDT, CDT (Atlanta, GA), his views on the future role of laboratory technicians,
and offshore laboratories, among other fopics.

Mr. Geller will be presenting at the 27th Annual AACD Scientific Session in Boston,
Massachusetts, May 18-21, 20m. Save the date and register online today at AACD.com.

My achievement, | think, is to just keep growing.

PA: Dental manufacturers as well as many clinicians believe that the
future will be about computer-assisted design/computer-assist-
ed manufacturing (CAD/CAM) and the digital ability to create
lifelike ceramic restorations without using a dental technician.
What are your feelings on the future role of the dental techni-
cian, and will this job become obsolete in the future?

WG: It is a fact that manufacturers want it to happen, but people also
are afraid of this development. Society has always worried about
change. I think there is no reason to worry about this technology.
In my opinion, the most progress comes from the dental chair or
the dental technician’s bench. We can do many good things with
CAD/CAM, but the creativity of a machine can never match that of
humans. And CAD/CAM does not give you the final product. Also
with the shade-taking technologies, the manufacturer tells you
that you will never have the wrong color. That is just not true. It is
a tool that people can use, but it is just a guide, a reference point.

The technician’s role will be totally different 20 years from now,
but that’s okay. I think it’s the connection, the relationships with
people that are really the key.

-

12 1 Fall 2010 « Volume 26 « Number 3
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First effect for translucent root. Mr. Geller created this effect with Dicor castable glass. Different types of ceramic restorations are bonded on extracted
teeth, showing the elimination of gray.

PA: So, the tools and the ad- PA: 1 feel that creating white
vances in technologies are teeth that appear natural
just the extension of our and bright is really harder
ability, an extension of our to do than just “natural”
fingertips. teeth.

WG: Yes. We have to always grow The technician’s

d , of : .
and progress, of couise role will be totally
PA: There are still obvious dif- different 20 years
Cross section of a Geller glass ceramic tooth with light bei fei;n:'e . betchv Am e from now, but...
ross section of a Geller glass ceramic tooth with light being esthetics and American sl i4!
transmitted to illustrate the natural translucency on both the cosmetics, but the gap I thlnk it's the
crown of the tooth and the root. seems to be closing. Where connechon' fhe
do you feel the line is cur- relationships with
tly being d 2
rently befng crawn people that are

WG: Europeans often say that really the key.
Americans have no culture,
but that is not true; itis just ~ WG: It is very hard to do. I can
a different type of culture. sometimes do it, but only
Beauty is a personal expres- sometimes, and I don't
sion—it is very subjective in understand why it is not
general. consistent even with the

same material. Maybe it is
Many Europeans say that the wrong day or the wrong
they don’t want “Chiclet moment, [ don’t know. But
Creation In Nova stains with fluorescent quality shown with a white.” More Europeans creating white teeth that
blue light. want to have natural-looking look natural is difficult.
white, not overly straight
teeth.

]4 Fall 2010 « Volume 26 « Number 3



PA:

WG:

PA:

WG:

PA:

WG:

PA:

What, in terms of European
esthetics, makes a smile
beautiful? What are the
principles that, for you,
make a smile beautiful?

It is difficult to convey

the concept of beauty. 1
think a smile should be in
harmony with the person;
even a smile that is whiter
than what nature makes,
when in harmony with the
person, can be beautiful. But
harmony, in my opinion,
is critically important in
esthetics.

Can you offer a short list
of parameters that define
esthetics?

What really is a parameter of
esthetics? Health, certainly.
Vitality is a parameter;
strength, beauty, and hap-
piness also are parameters.
When a person is not physi-
cally beautiful, but is kind
and good you still feel that
person is beautiful. So, there
can be many parameters.

PA:
Does form always follow
function, or do you feel
that is sometimes not true?

WG:

There are instances where it
is not true. Most of the time
it is, but we see many dif-
ferent kinds of people and
often they were not born
with ideal smiles. So we try
to correct that.

This next point is one that
most laboratory techni-
cians have and one that you
mentioned in Part 1 of this
interview (Editor’s note:
Please see the Summer 2010
issue of the JCD, page 20.)
You said that you are not

a businessman, but your
laboratory is a business.

PA:

WG:

To survive, you have to be
respected, as well as com-
pensated for your time. Are
there ways to help techni-
cians learn how not to be
just an artist, but to also be
a good businessperson?

“Compensation” should not
only be about money. No
one can give you back your
time. When you are rec-
ognized and appreciated,
that is additional “pay-
ment” for your growth.
This gives you the power
to continue to become
better; it is the satisfac-
tion of personal and
professional growth. We
have a wonderful profes-
sion; many of us truly
love it and feel as though
it is a gift rather than a
job because it does not
feel like work. We do it
because we actually love
it. It is rare for someone
to have a passion and get
paid for it; nothing can be
more rewarding than that.

What do you see in the
future for esthetic and
restorative dentistry?

I believe that cosmetic den-
tistry will have strong growth
partly because Americans
have healthy teeth and usu-
ally a healthy oral situation.
Also, the economy in areas
such as Russia and Eastern
Europe is growing, so more
and more people can afford
cosmetic improvements. Less
invasive procedures to pre-
serve the teeth as much as
possible will play a big part
in the cosmetic dentistry of
the future.

What are some things that
you see from dentists that

Geller's glass concept cross section of crowns with Dicor
substructure and luminous ceramic overlay.

WG:

make your job harder or
easier?

I don’t know. Maybe it is
really up to me, because one
day sometimes is simply bet-
ter than the next. However,
when a dentist is a perfec-
tionist it can really be hard.
The perfectionist can engage
in “analysis until paralysis”
and that makes it difficult.

Journal of Cosmetic Dentistry



Speaker Spotlight-Boston

The axis of the recommended position of interproximal closure
to avoid black triangles.

Pick-up impression with the crowns to finalize the restoration

and fo ensure accuracy of interproximals.

i,
with interproximal closure.

PA:

WG:

Final porcelain-fused-’ro-me’ral crowns with optimal tissue health

How do you determine the
value of a restoration? I
believe this is a significant

issue for many technicians.

We talked previously about
partnership (Editor’s note:
Please see the Summer 2010
issue of the JCD.); a real

1 6 { Fall 2010 « Volume 26 « Number 3

PA:

WG:

PA:

WG:

PA:

WG:

partnership shares in the
quality of work that they do
as well as in the money they
make. The payment to the
technician should be fair
and not four times less than
the doctor gets paid. My
payment is usually 50/50
with the dentist.

In the U.S., a lot of people,
including myself, add the
laboratory fees separately
to the doctor fees. The pa-
tient then pays directly or
indirectly to the laboratory.

That is fair, of course.

But, as you know it’s not
all about the money. To
recognize others’ efforts

is also important and will
inspire people to do better.
Not all technicians get to
see the patient. So, after
the seat, the doctor should
call the technician and
discuss what the experi-
ence was like while he was
seating the restoration.
The doctor should not call
only when something goes
wrong.

Yes, usually when they call
it's with a complaint. But
that is human nature. Per-
haps the dentists don't think
about it.

What areas do you feel are
most relevant to modern
dental ceramics?

I think education, commu-
nication, and networking
are key. Some individuals
do not have direct access to
people and communicate
only through e-mails. But
by networking with other
labs and working with them
on development and not

PA:

WG:

PA:

fearing them as competition
they can exchange informa-
tion and grow. Communica-
tion is important to help
each other. It's good when
there are a lot of good tech-
nicians together and not just
a few. When we have good
technicians around us we
grow even faster.

I like that. You've already
mentioned that machines
are not the solution
because we will still need
ceramists for personal
touch, personal communi-
cation, and relationships.
However, as CAD/CAM
technology takes an ever-
increasing role in dental
ceramics, what role will the
future individual master
ceramist play?

I do not have a mobile
phone, but I'm not really
an example for today. That's
just my personal decision,
but the younger generation
has grown up with technol-
ogy—the computer is like a
pencil for them. You really
don’t need to be “modern,”
but you must be “contem-
porary”; technicians cannot
avoid this. But it is also
essential that we do not let
technology “control” us—
there always needs to be
balance. It is important that
we keep our sensitivities,
sensibilities, and normal hu-
man behavior.

In the U.S., as well as in
some other countries,
many dental profession-

als are outsourcing dental
laboratory work to offshore
operations in China, India,
etc. A lot of lab owners
have had to close their
businesses because of this.
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What role do you think this
situation will play in the
future of our profession?

This is a disaster. I am against
outsourcing business be-
cause we should protect the
profession and the market-
place in our own countries.
This is a foundation of social
responsibility. Patients also
have the right to know if this
outsourcing is being done.
Doctors should be proud to
be “elite” in their profession
and provide the best possible
treatment and dental restora-
tions through sources and
talent available to support
their own countries’ econo-
my. We should protect what
economically, intellectually,
and spiritually belongs to our
culture.

Some dentists actually do
not know that the labora-
tory they send their work to
is then sending that work to
China, for example.

Then that is even worse. I am
not against the Chinese or
other cultures to which work
is outsourced, please don't
misunderstand me; it is just
that you have to care about
your people and your social
system.

It is about responsibility. 1
think that’s the biggest word
of the future.

I call it social responsibility.
It's like paying taxes—we
have to pay them because
otherwise we wouldn't have
good streets, good schools,
etc. It's the same thing.

I know you do a lot of
porcelain-fused-to-metal
restorations. Have you seen

the international increase
in the price of gold impact
dentistry? Do you think that
really changes the landscape
of dentistry?
WG: It hasn't affected my work,
personally; I am very careful
with my superstructure de-
sign, but I still use high-qual-

We have a wonderful
profession; many of
us tfruly love it and
feel as thoughiit is a
gift rather than a job
because it does not
feel like work.

ity gold. I will not put steel or
garbage underneath. But we
can use chrome cobalt, which
is a fine material. Perhaps 40
years ago, maybe more, they
used a lot of chrome cobalt
in the university here in Swit-
zerland. But because we did
not have good ceramics for

PA:

WG:

this material you could see
the gray of the cobalt under-
neath. But today, with our
new materials, the color does
not bleed through.

Interesting. Which areas of
dentistry excite you?

It is always good to see
beautiful work from talented
people. But, to be honest, |
have noticed a trend where
we often see beautiful resto-
rations in publications with
perfect tissue and ceramic,
but we don’t always see this
same success in the mouth.

To get back to your previous
question...one thing I would
like to discuss is zirconium.
There are so many articles
and symposia about this ma-
terial, and now it is getting a
bad reputation. I believe that
zirconium is a good thing,
but case selection is the key;
you must have the right
patient and the right tooth
structure. You must also
select the correct zirconium
block to use. When it goes to

Internal structure must be created just as in a natural tooth. Light transmission allows us to see the segmental
buildup and internal characterization of the ceramic restoration.

Journal of Cosmetic Dentistry '|7



Speaker Spotlight-Boston

The invisible ceramic restoration with a non-invasive veneering concept.

the milling center things can go
wrong with the way it is infiltrated
there and you won't know that has
happened when you get it back. A
lot can also go wrong in the bak-
ing process.

Research claimed that ceramic was
too hard for the opposing tooth
structure but now, with zirconium,
even full-contour crowns are being
milled. This totally goes against
the principles that the research
claimed before that. That is insane.

Too many speakers talk about
zirconium based on a manufac-
turer’s influence and support, and
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many of them lack an understand-
ing of the product. In my opinion
zirconium will fade away because
of the failures and lack of under-
standing and the lack of proper
case selection. Manufacturers rec-
ommend materials to us and then
tell us how to use it, yet they have
never worked with it. Some manu-
facturers are now starting to mill
other products; for them, it is just
about business. I really feel it is a
shame that our industry is leaning
toward lowering our standards.

Very interesting overview—thank
you for sharing that. On another
topic, what do you feel has been

WG:

PA:

WG:

PA:

WG:

PA:

your greatest achievement in
dental ceramics?

My own achievement?

Yes, the greatest achievement—
one thing that really changed,
and then everything else hap-
pened because of that.

I really don’t know how to answer
that. I can tell you that I feel really
good because sometimes, restora-
tions are so easy for me to do.
This also helps me to help other
people; that is what makes me
happy. My achievement, I think,
is to just keep growing. When one
thing is done, another takes its
place. When something comes to
me intuitively it makes me happy.
Maybe it will never happen again,
or maybe it will happen many
more times. Maybe it will tomor-
row or maybe tonight, but I really
don't think about me.

In his book The Greatest Secret in
the World, Og Mandino says, “I
will always announce my goals
to the world, yet never will I
proclaim my accomplishments.
Let the world, instead, approach
me with the praise, and may I
have the wisdom to receive it in
humility.” That actually describes
you. People always ask me about
you and wonder what is your
secret to success—can you answer
that?

I have no “secret”—my success is

a result of all my experiences. [ am
very honest; [ don't keep lies in my
mind that I always have to remem-
ber. That makes it very easy to live
in the moment.

Well, you definitely paved the
way for the rest of us. I can’t
thank you enough for everything
you've done for me and for so
many others, either directly or in-



directly. You have inspired
the entire industry.

new; you always try and
grow yourself.

We are so looking forward ~WG: [ am fortunate that things
to having you as one of just come to me. Things
the keynote speakers at will come to you; you don’t
the Academy’s Annual Sci- have to look for them. If
entific Session in Boston you look for them, maybe
next year. You are going you won't find them and
to give a presentation then you will be disap-
with Dr. Giuseppe Allais, pointed.

who is an outstanding

clinician, in which you PA: You are not just a coach,
will share how you work but are really a guru to
together. many, taking us from

darkness into the light.
Thank you so much for
your time and the wisdom
you have passed on to us.

You are an expert in many
fields—the word “expert”
comes from the Latin
word experiri and means
“one who helps you try WG: It has been my great
something new.” Experts pleasure. Thank you for
help to shorten the learn- allowing me to share my
ing curve for those they thoughts. jCD

guide. You do all of those

things and you are always

looking for something

I have no “secret” —my success is
a result of all my experiences.

About the Author: Pinhas Adar, MDT, CDT, owns and operates a
laboratory in Atlanta, Georgia, and is a guest presenter at the Har-
vard School of Dental Medicine. Author Disclosure: The author did
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Regaining Self-Respect

Mending a Smile and Confidence with Dentures

The AACD Charitable Foundation's
Give Back a Smile™ (GBAS) program
restores the smiles of domestic
violence survivors at no cost.

In response to crucial volunteer
feedback, the GBAS guidelines
have been updated to move away
from full-mouth reconstruction
cases and focus on injuries incurred
to the smile zone.

This section shares the triumphs

of the GBAS program. Please visit
www.givebackasmile.com for more
information on how you can help
restore a smile.

Tony L. Guilbeau, DDS, MAGD

Introduction

We met “Tricia” (not her real name) when one of my long-time patients
asked if I could help her co-worker regain her smile (Fig 1). Tricia, a survi-
vor of domestic violence and a single parent with five children to support,
lost her last complete denture (CD) five years ago and, along with it, her
self-esteem. After multiple visits, including three try-in appointments to
complete her denture, I was able to provide not just a smile, but a smile
to fit her personality. Upon completion of her case, there was a notice-
able spring in her step as she regained some of the self-esteem that had
vanished due to the loss of her teeth.

Patient History

Tricia was 49 years old and had no noted major medical conditions. She
was a pack-a-day smoker, which was discussed as part of her oral health
problems. She had endured 25 years of abuse from her former husband,
an alcoholic. The births of her five children led to a calcium deficiency,
affecting her teeth. Dental care was not a priority.

Clinical Findings

Tricia presented with an edentulous maxilla with a moderate amount of
bone remaining; anteriorly, the gingiva was mildly spongy so I antici-
pated a potential stability problem (Figs 2-4). Her mandible had eight
remaining teeth; all exhibited decay and mild-to-moderate periodontal
disease involvement. The periodontal conditions were more pronounced
on teeth #24 and #25, with Class I mobility noted (Fig 5).

Upon completion of her case, there was a noticeable spring in her step as she regained
some of the self-esteem that had been vanished due to the loss of her teeth.
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While discussing her treatment plan, Tricia was concerned about the
maxillary CD being too bulky anteriorly. I assured her that this “compli-
cation” was actually an advantage due to her severely deficient lip protru-
sion. A fuller lip profile would provide her with a more youthful appear-
ance. After she heard this she had no further objections.
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Figure 1: Preoperative full-facial view; note the patient’s
closed smile

Treatment

After the evaluation appointment, alginate study models
were taken. I decided to focus on the maxillary complete
denture, as the patient who had introduced us suggested
Tricia might not tolerate having two prostheses fitted si-
multaneously. Therefore, initially fabricating the maxil-
lary CD was prudent, as the mandibular problems were
treated.

The maxillary CD final impression was completed us-
ing a custom acrylic tray (Stern TEK, Sterngold Restorative
Systems; Attleboro, MA) and impression material (Aqua-
sil Ultra Xtra, Dentsply Caulk; Milford, DE). The bite re-
cord was fabricated with light-cured acrylic (Stern TEK)
and wax. Using colored pencils and a ruler, I determined
a satisfactory closing in centric relation (CR). There were
no existing maxillary teeth or existing denture to use as
a guide, only a CR position. Due to Tricia’s time con-
straints, only teeth ##21-23 were restored at first (##24-
28 were completed at a subsequent appointment). The
composite resin restorations were completed using Vit-
l-escence material shade (Ultradent; South Jordan, UT)
of a VITA shade C-3. The deeper restorations required a
Vitrebond base (3M ESPE; St. Paul, MN). Tooth #28 ul-
timately exhibited pathological symptoms, leading to
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Figure 2: Preoperative unretracted view, revealing no
maxillary CD and remaining teeth.

Figure 3: Preoperative retracted view, showing edentulous
maxilla and condition of mandibular teeth.

Figure 4: Edentulous maxillary arch.



Figure 5: Preoperative retracted view of remaining
mandibular teeth.

Figure 6: Postoperative natural smile view of new maxillary
CD and restored mandibular arch.

Figure 7: Postoperative retracted view of both arches restored;
oral hygiene still needs improvement.

Figure 8: Postoperative image.

endodontic treatment. This was provided using ProTa-
per rotary treatment files (Dentsply Tulsa Dental; John-
son City, TN), sodium hypochlorite, and obturation with
EndoREZ resin-coated gutta-percha points (Ultradent)
and EndoREZ resin-based sealer. The tooth was restored
with Vit-l-escence composite resin, as there was sufficient
enamel remaining to contraindicate a crown.

While Tricia was under anesthesia, an ultrasonic scaler
was used to remove the majority of calculus buildup, fol-
lowed by scaling and root planing in an attempt to restore
the gingival health of these remaining teeth.

The try-in appointments were more challenging than
expected, as the midline had been set incorrectly at the
first appointment.’ The second appointment went well
and the CD was sent for processing.

When the finished CD was received from the labora-
tory, I noticed the gingival color was far too light to be
attractive; it resembled the gingiva of an out-of-control
leukemia patient.? A rebase, with an accompanying gingi-
val shade tab, was requested from the laboratory to show
exactly what I had in mind. The next version was accept-
able and quite attractive. It was delivered two months af-
ter the initial impression and not without some drama.
The suction was now inadequate, so a reline was done
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using Hydro-Cast tissue treatment and
functional impression material (Sultan
Healthcare; Hackensack, NJ) and im-
mediately poured in Die-Keen green
Type V stone material (Heraeus Kulzer;
South Bend, IN). There was still a lack
of suction. I was puzzled as to why, in
the morning, the impression showed
great suction, but by the afternoon the
relined CD lacked suction. I felt the gin-
gival compression from the morning
had rebounded; after Tricia wore the
relined CD for several minutes, suction
was indeed achieved.

After gingival healing, a final impres-
sion of the mandible was completed
(in a similar fashion as the maxilla) to
fabricate a flexible removable partial
denture (Valplast International; Long
Island City, NY) to replace the missing
##18-20 and ##29-31.

After two adjustment appointments,
Tricia was thrilled with her new smile.
She also was able to speak and chew

properly, which she had not been able
to do for many years (Figs 6-8).

Discussion

This patient’s life had been compro-
mised by very difficult circumstances;
I admire her resolve to regain her self-
respect. When Tricia now looks in the
mirror, she sees a different person, one
who can smile with confidence!

After two adjustment
appointments, Tricia was
thrilled with her new smile.

The AACD provides excellent con-
tinuing education to its members. This,
in turn, benefits our patients with qual-
ity care. This care is portrayed in cos-
metic and functional excellence for the
patients we are privileged to treat.

Acknowledgments

The author thanks Red Wing Dental Arts
(Red Wing, MN) and B and L Dental Lab-
oratory (Lafayette, LA) for their assistance
with this case.

References

1. Chiche GJ, Pinault A. Esthetics of anterior fixed
prosthodontics. Hanover Park (IL): Quintes-
sence Publishing; 1994. 25 p.

2. Neville BW, Damm DD, White DK, Waldron
CA. Color atlas of oral pathology. Malvern
(PA): Lee & Febiger; 1991. 323 p. jCD

“This is on of the best Orthodontic courses | have
been to. If you have not taken this course, RUN,
don’'t walk to the next available course!”

-Dr. Howard Farran, Dental Town

“This is an absolute ‘no brainer’ for dentists working
to increase productivity.”
-Dr. Bruce Baird, Productive Dentist Academy
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Accreditation Essentials

Preserving Natural Tooth Structure
with Composite Resin

Prashant Hatkar, BDS, MDS

Accreditation Clinical Case Report, Case Type V:

Six or More Direct Resin Veneers

AACD Accreditation recognizes excellence in
cosmetic dentistry. To obtain Accreditation,
one must pass a written examination, submit
clinical cases, and pass an oral examination.
Cases encompass a broad range of treatment.

Each case requires pre- and postoperative
images and a written report. To pass, cases
must meet standards set by the American
Board of Cosmetic Dentistry. This section’s
objective is to support your goal of becoming
Accredited.

Introduction

Scientific and technological advances in restorative
materials and adhesive technology continue to en-
hance the practice of dentistry. Selecting the correct
treatment option, based on patient age and functional
requirements, will determine which treatment modal-
ity will be successful. Conserving tooth structure in
young patients is paramount; therefore, the best treat-
ment alternative to fulfill their restorative and esthetic
needs usually is composite resin bonding.

Patient History

The patient was a 22-year-old male with no relevant
medical history. His overall health was excellent, but
he was very unhappy with the “unsightly” appearance
of his smile. He had a history of substandard compos-
ite restorations, which included direct resin veneers
placed on his front teeth by his previous dentist sever-
al years earlier. His chief complaint was that his front
teeth appeared discolored, with irregular and rough
surfaces. He desired whiter teeth and a new smile to
“kick start” his professional career after graduation
from college.

This treatment modality was chosen because the patient was young and there was more

than enough enamel remaining for excellent bonding.
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Clinical Findings

The patient received a comprehensive examination
and a full-mouth series of radiographs. The occlusal
relationship of his teeth was Class I, with normal over-
jet and overbite with mild occlusal and incisal wear.
His temporomandibular joints were asymptomatic,
with no audible sounds and a normal range of mo-
tion. The patient’s periodontal health was good, with
no pocketing and no tooth mobility. There was mild
marginal gingivitis associated with poorly placed com-



Figures 1a & 1b: Preoperative and postoperative frontal smile view displaying optimum esthetic plane following the

lower lip curvature.

Figures 2a & 2b: Preoperative and postoperative right lateral smile view.

posites in the region of ##6-9. Active
carious lesions were present in several
posterior teeth (##2, 3, 12-15, 18, 19,
30, and 31). The intraoral and extraoral
soft tissues were normal in appearance
(Figs 1a & 1b, 2a & 2b).

The preoperative esthetic analysis us-
ing smile design principles and AACD
criteria’ revealed the following findings:

e The smile display was adequate,
with a well-developed buccal cor-
ridor.

e The smile line was incorrect, with
#11 impinging on the lower lip in
the smile view.

¢ There was inadequate symmetry
and proportion between ##7-10.

e Teeth ##6, 8, 9, and 11 exhibited
some form of enamel hypoplasia
with notch-like defects bilaterally,
especially in the incisal third.

¢ The mid-line appeared slightly
canted and not perpendicular to
the incisal plane.

¢ The axial inclination of all four
upper incisors was incorrect, which
gave them a flared appearance
(Figs 3a & 3b).

¢ The interproximal contact areas
apico-incisally between ##6-11
were too long due to faulty restora-
tions, creating inadequate cervical
embrasure forms and subsequent
gingival inflammation between ##8
and 9.

e The shape and contour of ##6-11
were not properly developed.

e There was no evidence of surface
characterization, polychromicity,
and incisal translucency of the up-
per incisors.

e Incisal embrasures were improperly
developed, with no progression in
size from centrals to canines.

e There were several stained, chipped,
and failing Class III composite
restorations in ##6-11.

Treatment Plan
Because all the teeth were vital, it was

decided to replace the old discolored
and chipped composite restorations
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Figures 3a & 3b: Preoperative and postoperative retracted frontal view showing correct axial inclinations and

first and then conservatively restore the
patient’s smile with six direct composite
resin veneers. This treatment modality
was chosen because the patient was
young and there was more than
enough enamel remaining for excellent
bonding. Direct resin veneers were
chosen due to the conservative nature
of the procedure. Since all the planned
teeth had some previous bonding done,
bleaching was not considered, as it
would not have affected the outcome.

The final treatment plan was as
follows:

e Remove and replace all failing
restorations in anterior ##6-11.

e Restore all active carious lesions in
posterior ##2, 3, 12-15, 18, 19, 30,
and 31.

e Equilibrate to ensure occlusal sta-
bility and longevity of all restora-
tions.

e Carry out direct intraoral mock-up
of ##6-11.

e Fabricate a palatal silicone putty
index.

e Place direct composite veneers on
##6-11.

Diagnostic Intraoral Mock-up

A higher-opacity dentin body material
was used to mask the existing Class III
restoration and create a base shade for
subsequent resin buildups. A hybrid na-
no-filled composite was selected for this
because of optical properties similar to
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harmonious tooth proportion.

Figure 4: Retracted 1:2 view showing conservatively prepared
central incisors with shallow chamfer gingival margin.

The preparations were very
conservative, with gross
axial reduction of o.5 to
0.75 mm.

dentin. A slightly higher-chroma den-
tin material was used for the cervical
thirds to impart polychromy. Incisally,
a translucent microhybrid was applied
to provide incisal depth. An enamel
nano-composite was used as the final
surface layer due to high surface wear
resistance and long-term polish reten-
tion. All deficient areas were augment-
ed using composites and proper incisal

form, and embrasures were developed.
The incisal edge positions were checked
for smile line improvement. After the
necessary occlusal adjustments, a pala-
tal index was intraorally fabricated us-
ing a polyvinyl siloxane putty material,
which makes it possible to carry this in-
cisal edge information to the patient’s
mouth during fabrication of composite
veneers.?

The mock-up helped to evaluate
the gross treatment outcome, to con-
firm choice of restorative materials and
shade selection for the composite ve-
neers, and to enable direct fabrication
of a palatal silicone index as a matrix
during the direct buildup.?
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Figure 5: A color map shows the composite layering process for the restoration.

Treatment

Before the restorative phase started, the
occlusion was analyzed on an articula-
tor with well-mounted preoperative di-
agnostic casts. There was no significant
discrepancy noted from centric rela-
tion (CR) to maximum intercuspation
(MI). Protrusive movements revealed
adequate disclusion of posterior teeth
facilitated by the anterior guidance.
Lateral movements revealed a normal
canine-guided posterior disclusion. Mi-
nor occlusal equilibration was carried
out by selective grinding so as to have
stable holding contacts in MI. All excur-
sive movements were verified to be free
of any posterior interferences.*

Tooth Preparations

Teeth ##6-11 were anesthetized using
local infiltration with 2% lidocaine
(Lignospan Special, Septodont; Saint-
Maur-des-Fossés, Paris, France). All the
old discolored proximal Class IIT com-
posite restorations in ##6-11 were first
removed, the cavity preparations re-
fined, the pulp protected with a bonded
base technique and, finally, composite
restorations were redone. Similarly, all
active carious lesions were restored with
direct composites (Synergy Duo, Col-
tene/Whaledent; Cuyahoga Falls, OH)

after adequate pulp protection (Vitre-
bond Liner, 3M ESPE; St. Paul, MN).
The preparations were very conser-
vative, with gross axial reduction of 0.5
to 0.75 mm. The gingival margin con-
sisted of a shallow chamfer about 0.3

A color map had been
created ahead of time
as a blueprint for the
incremental layering
technique.

mm in depth, placed using a 6844-016
round-end two-grit tapered diamond
(Brasseler USA; Savannah, GA). Replac-
ing the old Class III composites allowed
for a minimally invasive facial veneer
preparation design. The preparations
extended sufficiently interproximally to
conceal the margins. The incisal prepa-
ration was very minimal.

All preparations were finished us-
ing flexible pop-on discs (Sof-Lex, 3M
ESPE) and polished with a slurry of
pumice and chlorhexidine (Consep-
sis, Ultradent; South Jordan, UT). This
preparation design not only conserves
natural tooth structure, but also pro-
vides maximum enamel substrate for

a stronger bond. Considering the pa-
tient’s youth, he will one day need treat-
ment again on these teeth. It serves the
patient well to preserve the maximum
amount of natural tooth structure when
restorations need to be repaired or re-
placed (Fig 4).

Incremental Layering Technique
First the central incisors were built up,
then the lateral incisors, and then the
canines. Clear mylar strips were used
interproximally to protect adjacent
teeth from being etched. A total-etch
technique was used with a fifth-gener-
ation dentin adhesive system (Adper
Single Bond, 3M ESPE). The technique
of starting first with one central incisor
and then subsequently mimicking the
second incisor with the completed one
was followed.” Tooth #8 was first etched
with 32% phosphoric acid (Bisco;
Schaumburg, IL) for 15 seconds and
thoroughly rinsed. The preparation sur-
face was dried, but not desiccated. Two
to three coats of the bonding resin were
applied and scrubbed with a micro-
brush. The adhesive layer was thinned
using an air syringe, then light-cured for
10 seconds.

A color map had been created
ahead of time as a blueprint for
the incremental layering technique

Journal of Cosmetic Dentistry 29



Accreditation Essentials

Figure 6: The body of the veneer was formed using a nano-filled

composite A1D2 and sculpted to optimum contours.

Figure 8: All teeth fo be restored were built up prior to
development of final labial contours.

Figure 9: A lead pencil was used to mark the transitional line
angles and the mid-labial ridges of all the teeth.

30 { Fall 2010 « Volume 26 « Number 3

Figure 7: A bluish translucent composite was used between

dentin lobes to impart natural incisal translucency.

(Fig 5). The first layer of composite was used to create
a palatal shelf (CT, Filtek Supreme XT, 3M ESPE). This
composite layer served as “scaffolding,” on which further
shades and opacities were built. The silicone putty matrix
was first lubricated with a composite wetting resin (Ul-
tradent) prior to composite application. The lingual shelf
layer was light-cured and the index was removed. The
next layer of composite was shade B1E (Filtek Supreme
XT), which was used in the proximal areas to create and
define the proximal borders. The composite material was
sculpted using a Greenstein Color composite instrument
(Safident; Gland, Switzerland). The next layer was the
cervical higher chroma composite shade A2B2 (Synergy
Duo), which was carried to the preparation and sculpt-
ed in the cervical area with the Greenstein instrument.
A #3 artist brush (Cosmedent; Chicago, IL) was used
with a wetting resin (Ultradent) for adaptation of the
composite layer without any voids. The composite was
pulled incisally with the brush to thin toward the middle
third of the tooth. The body of the veneer was formed
using dentin material shade A1D2 (Synergy Duo). This
layer was sculpted toward the incisal third of the tooth
(Fig 6).

Closer to the incisal edge, this material was cut irregu-
larly into lobes to resemble the mammelons of central
incisors using a P1 composite instrument (Ivoclar Viva-
dent; Amherst, NY). A very thin increment of a high-value
hybrid composite, shade B0.5 (Filtek Z250) was carefully
placed on the incisal-most portion to simulate a “halo”
effect in the final restoration using the tip of the Green-
stein instrument® (Fig 7).

The area between the lobes was filled with a bluish
translucent composite (IrB, Vit-l-escence, Ultradent) to
impart the necessary incisal translucency. A final layer
of B1E was used on the surface to complete the veneer
buildup. A #2 artist’s brush was used to smooth, contour,
and sculpt the composite layer prior to curing. De-ox gel
(Ultradent) was applied on the entire surface of the ve-



..:Hlﬁﬁn.

T




Figures 10a & 10b: Preoperative and postoperative 1:1 retracted view showing creation of seamless natural esthetics with internal
effects and translucency.

Figures na & nb: Preoperative and postoperative 1:1 left retracted view showing greatly improved anatomic form of incisors and
canines, higher canine chroma, and perfectly formed incisal embrasures.

Figures 12a & 12b: It was very rewarding to have such a happy, satisfied patient.
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neer, after which final curing was
done for 40 seconds. Gross con-
touring, refining, and finishing
were carried out for tooth #8.

The above-described incre-
mental layering technique was
followed exactly for ##9, 7, 10, 6,
and 11, in that order. For ##6 and
11, a slightly higher chroma cervi-
cal shade of A3B3 as

ber abrasive points and wheels, as
well as Sof-Lex pop-on discs were
used to refine the contouring,
create appropriate embrasures,
and develop secondary anatomy.
Two grits of plastic abrasive strips
were used to finish and polish the
interproximal area. The veneers
were then polished with a series

of fine rub-

well as a body shade
of A2B2 (both Syn-

(Fig 8).

Contouring, Refining,
and Final Polishing

resin was removed
from the surface of
the restoration as well
as from the margins with a #12
Bard-Parker surgical blade (Bec-
ton Dickinson; Franklin Lakes,
NJ). The occlusion was checked
and adjusted with a football-
shaped carbide. The anterior
and lateral guidances were also
adjusted. The primary anatomic
form and contours were achieved
with a series of carbide finishing
burs (Safe End Series Carbide Fin-
ishing Kit, S.S White; Lakewood,
NJ). To maintain and refine the
primary anatomy, a lead pencil
was used to mark the line angles
and the central prominence on
the labial surfaces of all the ve-
neer surfaces (Fig 9).

Excess removal and contour-
ing was done with a 10-bladed
carbide finishing bur (Safe End
SE8-10) because it selectively re-
moves the composite while con-
serving enamel.” The three facial
planes of contour were carefully
developed without flattening out
the line angles. A 20-bladed car-
bide bur (Safe End SE8-20) was
then used to create a smooth
surface ready for polishing. The
short Safe End burs SE3 and SE4
were used for interproximal spac-
es and the transitional areas at
the gingival margin. Coarse rub-

Composite resin

ergy Duo) were used restorations can
replace lost tooth
structure very quickly
and conservatively
Some of the excess with an excellent
esthetic outcome.

ber abrasive
points fol-
lowed by sili-
cone carbide-
impregnated
nylon bristle
brushes. An
aluminum
oxide-based
composite
polishing
paste (Enamelize, Cosmedent)
was applied with a felt cone
and used with light pressure to
achieve a fine luster. A final step
involved buffing the entire sur-
face of the veneers dry with a felt
cone at high speed but very low
pressure. Postoperative and oral
hygiene instructions were given
and the patient was scheduled
for follow-up and postopera-
tive photographs after two weeks
(Figs 10a & 10b, 11a & 11b).

Conclusion

Composite resin restorations can
replace lost tooth structure very
quickly and conservatively with
an excellent esthetic outcome.
The wide array of shades, translu-
cencies, and opacities of compos-
ite systems available today allow
superior control in the hands of
an adept clinician to create truly
beautiful, lifelike three-dimen-
sional restorations. The use of
nano-technology in composite
fillers has enabled us to combine
high fracture strength and long-
term polishability. In this case,
the use of direct composite resin
veneers proved to be a very con-
servative cosmetic option that

Hatkar

Dr. Hatkar shares his experiences with

Case Type V in a Q&A with Dr. James Peyton.

Q: Can you address how you chose an ideal patient for
your direct resin veneer case?

| select composite veneers as my restorative choice
for esthetic rehabilitation of a smile in the following
situations:

« In young patients where the pulp volume is at a
maximum. (More aggressive preparations are re-
quired with indirect porcelain veneers, which may
compromise pulp vitality.)

« Inyounger patients’ teeth, irrespective of the type
of restorations done. They would require replace-
ment in the restorative cycle at some point, so
tooth conservation is vital.

o In cases with virtually stable and harmonious
occlusal relationships with no or minimal parafunc-
tional activity.

o When minimal changes are required in the form or
shape of teeth, except shade improvements and/
or coverage of surface defects.

« For patients with time constraints, composite
veneers enable the clinician to provide outstanding
esthetics quickly.

Q: What were your major concerns and how did you
handle them?

Some of the major concerns in my direct resin

veneer case were:

o canted midline

o flared incisors

o faulty tooth form, contours, and surface topogra-
phy

o bilateral asymmetry as well as inappropriate tooth
proportions

« improperly developed incisal embrasures.

The direct intraoral composite mock-up was done
preoperatively. This helped to confirm choice of restor-
ative materials and shade selection for the composite
veneers, and to enable direct fabrication of a palatal
silicone index as a matrix during the direct buildup. It
also provided an opportunity for esthetic, phonetic,
and occlusal evaluation. It confirmed that all major
issues of mid-line cant, faulty axial inclinations, and
tooth proportions were addressed. The incremental
buildup of the veneers was formulated and mapped.
The pre-decided shades of composites were used with
the previously made silicone index to sequentially build
up teeth ##8 and 9, then 7 and 10; and, lastly, 6 and
11. Following proper contouring and polishing steps, |
could address most of the initial concerns and achieve

an optimal esthetic result. there's more...
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yielded great patient satisfaction.
The patient’s expectations were
more than fulfilled (Figs 12a &
12b), which was immensely satis-

Q & A continues

Q: What was your greatest influence in learn-

Being in India, | had many challenges to

fying. ing how to perform direct resin veneers? complete each of the five Accreditation cases:
« Currently there are no laboratories in India
References My first exposure to Accreditation-level that are fully acquainted with Accredita-
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tistry. Diagnosis and treatment evalua-
tion in cosmetic dentistry: a guide to Ac-
creditation criteria. Madison (WI): The
Academy; 2001.
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3. Peyton J. Mastering anterior direct com-
posite resins to achieve accreditation
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AACD Scientific Session; New Orleans,
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4. Dawson PE. Functional occlusion: from
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2007.

5. Finlay S. Accreditation clinical case
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rect resin veneers. ] Cosmetic Dent.
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6. LeSage B, Milnar F, Wohlberg J. Achiev-
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composite artistry was at a hands-on workshop
conducted by Dr. Corky Willhite at the 2007
Annual AACD Scientific Session. The step-by-
step guidelines that you, Dr. Peyton, gave in
your direct resin course handouts at the 2008
Annual Scientific Session were very helpful.
Another major influence was a hands-on work-
shop on direct composite veneers by Dr. Brian
LeSage, Dr. Frank Milnar, and Jenifer Wohlberg
at the 2009 AACD Session. The 2009 session
was a turning point for me; it made me see
the innumerable “invisible” criteria that make
an Accreditation case successful. | am grateful
to the AACD for providing the highest level of
continuing education that brings out the best
of a clinician’s abilities.

Q: How comfortable do you feel in offering
direct resin veneers as an alternative
treatment option to porcelain veneers?

Over the years | have continually improved
my abilities in handling composites. In India,
due to lack of excellent laboratory support
and economic concerns, our comfort level has
always been high with direct resin veneers as
a treatment alternative over porcelain veneers.
The variety of shades, opacities, and trans-
lucencies combined with improved physical
properties and longevity of modern composite
resins make them a versatile and economically
viable option, while being conservative with
natural tooth structure.

Q: What challenges have you faced while
working toward Accreditation due to your
location?

tion-level quality in their work, or labora-
tory technicians who are AACD members.
Effective communication with technicians
about the quality of Accreditation-level
work is difficult.

Outsourcing laboratory work to any
major lab in the U.S. is financially taxing
for clinicians here, due to considerable
differences in practice and fees. Our
resources in restorative dental materi-

als and techniques are still very limited,
so we need to import from the U.S. For
example, two-component silane and the
composite sculpting brushes were not
available in India when | procured them
from the U.S. Also, while | was working
on Case Type |, there were only two hard-
tissue lasers in India and we had difficulty
accessing them. However, | was able to
use a hard-tissue laser to perform a closed
flap crown-lengthening procedure with
osteoplasty on my Case Type V patient.
With the advent of pressable ceram-

ics, a highly esthetic option like stacked
feldspathic veneers has virtually been
discontinued in most Indian laboratories
due to poor demand and more technique-
sensitive fabrication, thus increasing our
dependence on outsourcing work abroad.
Our exposure to world-class educators
and courses, although increasing, is still
limited compared to the U.S. or Europe.

-
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Examiners' Observations

Mastering the Criteria for Accreditation Case Type V

Scoftt Finlay DDS, FAGD, AACD Accredited Fellow

lllustrations by Dave Mazierski

uccessful management of Case Type V does not occur by accident. Many candi-

dates consider it to be the most taxing of the required case types. Because of the
arduous demands placed on the dentist, case selection is crucial. Selecting a case with
the appropriate indications, but without complicating multidisciplinary factors, will
certainly increase the opportunity for a favorable outcome.! No extra points are given
for undertaking a complex case. In fact, the opposite is true; points can be deducted
for falling short of resolving all the complicating factors. Case selection involves an
assessment not only of the clinical aspects of the case, but also of the emotional ap-
praisal of the patient’s willingness and availability for extended chair time and the
probability of multiple visits. Candidates can avoid frustration and disappointment
connected with an inordinate amount of time spent on a case that does not provide
the best opportunity to display their talents, skills, and knowledge, by working with
and reviewing potential cases with a mentor.

Selecting a case with the appropriate indications, but without complicating
multidisciplinary factors, will certainly increase the opportunity for a
favorable outcome.

Examiners certainly have a deep appreciation for the toil and commitment in-
volved in Case Type V. Their calibrated focus engages several important criteria with
the simple question: Has the candidate achieved excellence? “Excellence” indicates
a mastery of skill and knowledge and should not be viewed as an attempt at perfec-
tion. In Case Type V, the examiners are looking at the candidate’s ability to manage
the parameters of smile design and choreograph the application of direct resins to
create a natural appearance. Case Type V is also a technique case. The candidate
must capture images that illustrate the chronological process used to accomplish
the results. In an era of responsible esthetics, in most situations this particular case
type lends itself to very conservative tooth preparations. Deliberate, uniform, and ag-
gressive preparations are no longer necessary to create an esthetic and natural result.

Dr. Hatkar should be complimented on his management of this demanding case.
He carefully assessed the functional and esthetic requirements through model analy-
sis and mock-ups prior to initiating treatment.? He did his homework. Although this
case required absolute recreation of the facial surfaces of the teeth, the multidisci-
plinary features of the case were minimal. The occlusal scheme required very little
augmentive correction and the periodontal architecture did not require significant
changes. His technique slides revealed great conservation of existing tooth structure
to achieve the desired result. Dr. Hatkar also utilized a stratification layering tech-
nique that was effective in creating a polychromatic, natural result.’

What did the examiners The examiners passed Dr. Hatkar’s case unanimously. Some criteria, however, are
have to say about this worthy of comment.* ‘ , , _
C T 2 Read ® 34. Is the photography free of excess moisture and debris? Candidates will pres-

ase lypes kead on. ent their best opportunity for success by having photography that is free of all
debris. Debris was noted between teeth #6 and #7.

4 . 1
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Figure 1: The occlusal view is an excellent perspective from
which to evaluate the management of proximal contours, line
angles, and facial embrasures.

Figure 2: The lateral views should visually define the
presence of the multiple planes of facial contour typically
observed in nature.

Figure 3: This proposed proportion is based upon the
visually apparent width from the frontal view. Contralateral
teeth should display balance and harmony. In particular, the
central incisors should mirror each other.

Fall 2010 « Volume 26 « Number 3
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42/43. Is the labial anatomy (primary, secondary, and tertiary) ap-
propriate? Are there three planes for the labial contour of the central
incisor? Have line angles been properly developed? Management
of the line angles and facial anatomy often can be best evalu-
ated from the occlusal view. A common fault seen in Case Type
V is the elimination or muting of carefully developed facial
anatomy and lines angles in the process of finishing the case.
From the occlusal view, the slightly convex contours of the fa-
cial surfaces of ##8-11, and the lack of harmony and definition
of the mesial and distal line angles were noted (Figs 1 & 2).°
61. Is margin placement and design appropriate? Are the margins
visible? The restorative material should blend invisibly with the
surrounding tooth structure. Upon reasonable examination,

it should be difficult to discern restorative material from the
tooth.®

87. Are contralateral teeth in harmony in terms of size, shape, and
position? Candidates will find that in Case Type V, a significant
amount of effort will be focused on creating symmetrical con-
tralateral teeth, which always begins with the centrals. In this
case, the lack of balance between the centrals was noted

(Fig 3).”
Most criteria noted to be deficient in Dr. Hatkar’s case were con-

sidered to be minor faults. This case represents a very good example
of a dramatic improvement in the patient’s appearance, as well as a
demonstration of mastery of the criteria required to meet the stan-
dard of excellence in Case Type V.
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Strengthening Your Bond
Practical Tips for Accreditation Case Type V

James H. Peyton, DDS, AACD Accredited Fellow
llustrations by Dave Mazierski

USE A MENTOR!

° is one of the most difficult case

types and requires multiple appointments. Select
a patient who is a willing participant. If a patient
becomes impatient, nervous, and does not keep
appointments, achieving an Accreditation-level result
will be difficult.

' SELECT A CASE that is not too complex. Healthy

VA B oy ( ek D gingiva and teeth are critical, and gingival position

must be ideal. The golden proportion will not be
achieved if teeth are severely worn or spaced too far
apart. If orthodontics or gingival surgery is needed,

Figure 1: Side view of composite layers: A. Simple layering, no preparation. do.it t9 create the ideal case. The examiners deduct
B. Simple layering, minimal preparation. C. Simple layering, incisal buildup. points if these problems are not corrected. Try to
D. Complex layering for dark teeth. select a case where your only concern is layering the

composite on the tooth correctly. Restoring six or
more direct resin veneers is very difficult—do not try
to make it even more complex.

M Dentin Layer Gingival Tint Deep Translucency M Translucent Enamel
Lingual Shelf M Enamel Layer M Lower Value Enamel

° Accreditation-level result, the
finishing and polishing of the restorations is an
important factor. Many unsuccessful cases could
have been successful by correcting the anatomy,
redefining line angles, and achieving a nice surface
polish. Develop your polishing technique prior to
completing this case. Over-polishing wipes out much
of the anatomy you spent great effort creating.

ATTEND SOME DIRECT composite resin “hands-on”
workshops at the Annual AACD Scientific Session.
More extensive multiple-day composite resin
workshops are available to improve your skills while
on your road to Accreditation success.!

° images before
you start. Ask a mentor to review your case for the
correct images, good image quality, and to verify that
the case is appropriate for Accreditation.

TAKE STUDY MODELS and do a diagnostic wax-up
before you start.

Figure 2: The three planes of facial contour.
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USE A PUTTY matrix when the

incisal edge position is being altered.
Construct a putty matrix from the
diagnostic wax-up or directly from a
mock-up in the patient’s mouth. Make
this in advance to save time.?

MAKE A DETAILED color map of the
composite material layers to be used
in the procedure. Do this ahead of time
to aid in setting up all the composite
material needed for the appointment.

ORGANIZE THE ROOM in advance.
Have all necessary materials laid out
and ready for use. If what you need
is not at hand, you may tend to stop
what you are doing or skip that step.
Be prepared.

PRACTICE YOUR DIRECT resin veneer
case on a stone model or typodont
ahead of time. Use the same material
you plan to use on your patient. Make
the same tooth preparation design on
the model as you plan to do intraorally.
This is your “dress rehearsal” prior

to the clinical appointment. You can
practice the layering of composite,
achieving the primary anatomy,
seeing if you have a polychromatic
restoration, and seeing how your
material can achieve a high polish

(Fig 1).

LEARN HOW TO establish primary
anatomy with a direct resin veneer.
Review your anatomy text, talk to your
laboratory technician, and seek help
from a mentor. Practice this in wax or
with composite material. Be certain you
know where the incisal edge position
should be, and where the transitional
line angles and the three planes of
facial contour should be* (Fig 2).

READ AND STUDY Diagnosis and
Treatment Evaluation in Cosmetic
Dentistry: A Guide to Accreditation
Criteria, published by the AACD.

You will find great pointers on smile
design, contours, proportion, materials,
photography, and many more factors
that are important to Accreditation
success.s

THE FIRST-STEP in contouring is to
create the facial-incisal line angle.

MAKE THE CENTRAL incisors mirror
images of each other in every detail. A
caliper is helpful to measure the widths
of each tooth.”

BE SURE THERE is no midline cant.
After completing the first central,

have the patient stand up and check
from several directions that the mesial
surface is straight up and down.
Complete the second central and again
look to be sure the midline is correct.

DRAW PENCIL LINES on the transitional
line angles to check for symmetry and
position.

OPEN UP THE facial and incisal
embrasures with a disc that is thin,
small, and coarse.

THE INCISAL VIEW (mirror view) is an
important view for checking facial
contour and facial embrasures.

ALLOW PLENTY OF time for the
procedure. Setting the whole day aside,
with no interruptions, would be ideal.
Consider working on a non-production
day; if you finish early, great. If you
need more time, you will not feel
rushed. On the first day plan on doing
just the primary anatomy and adjusting
the occlusion. At a later date have the
patient return for final contouring and
polishing. Take photos, send them to

a mentor and follow up with his/her
advice. Take a postoperative impression
to evaluate the restoration contour

and anatomy. You can then evaluate
the case with fresh eyes prior to the

Peyton

patient’s next visit. Create a specific
list of things you want to accomplish
during the next visit and adhere to it.
A tendency to stray from your mission
as you intently work through the
appointment can result in losing many
details you worked hard to develop.

BE REALISTIC IN what you plan to
accomplish at each appointment.
Initially, most of your time will be
spent developing the #8 and #9
contours. Do not rush; the remaining
teeth will move along faster. At the
initial appointment, you may only
accomplish the anterior four teeth.
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VISUALLY SPEAKING

A STEP-BY-STEP =
APPROACH TO
A DIASTEMA
CLOSURE

A Dual-Purpose Technique : _ i
that Manages Black Shr s
Triangles

Marcos Vargas, DDS, MS Figure 1: Preoperative view of a patient who presented with a diastema
between teeth #8 and #9.

Introduction ‘
Freehand direct resin composites
provide an esthetic and conservative
approach for closing diastemas and
should be part of the armamentarium
of every cosmetic dentist. By apply-
ing a step-by-step approach to dia-
stema closure when using direct resin
composites, the practitioner has the
opportunity to creatively incorporate
shade selection, tooth preparation,
material selection, composite layer-
ing, material blending, proper gingi-
val contouring, and polishing to close
diastemas in a predictable and effi-
cient manner in daily practice. o b _ o, ;|
This article summarizes the tech- s Sl o o - e e
nique demonstrated by the author at A 5o i - G At L R R %
th;1 2010 AACD Annua}ll Scientific Ses- e 2 m EEEEE—

sion for artistically using direct com- Figure 2: The appropriate shade of direct composite is selected.

posite resins to close diastemas. Con-
sideration is given to creating an ideal

emergence profile for gingival health, . . . . q
as well as to managing “black trian. This technique is well suited for non-slumping and

gles.” Few techniques are available to non-s’ricking materials.
close diastemas. This technique is well

suited for non-slumping and non-

sticking materials.
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more wear-resistant

It would mean that your patients’ restorations
can last—and year after year, look as good as
the day you placed them.

Especially with restorative work, your reputation is on the line. No other
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Case Presentation

A 27-year-old female concerned with the space be-
tween her front teeth presented to our practice
(Fig 1). The patient also stated that a friend had their
diastema closed, but that a black space was left be-
tween the buildups and the gingiva (i.e.,, black tri-
angles). It was explained that a black triangle results
from the architecture of the bone and the distance
between the contact points and the crest of the bone.!
The option of closing the diastema with resin com-
posites was presented to the patient, who agreed to
the proposed treatment plan.

Figure 3: The enamel surface of the teeth is minimally prepared for

. ite pl ent.
Shade and Opacity Selection composite placem

Tooth shade should be obtained by comparing the
center middle-third of the tooth against the middle
of the shade tab (Fig 2). An enamel-like opacity ma-
terial is usually selected when closing diastemas up
to 2 mm. Larger diastemas may require layering of a
dentin-like opacity material to prevent show-through,
followed by an enamel-like opacity material.

Isolation

Rubber dam isolation with ligatures is recommended.
The rubber dam keeps the operatory field dry and free
of contaminants. The ligatures help the rubber dam
push the gingiva apically, to allow access to the proxi-
mal gingival areas for ideal contouring and polishing
of the restorations.

Figure 4: The enamel surface of teeth

Tooth Preparation #8 and #9 is etched.
Usually, tooth preparation is not required when
closing a diastema. In situations where the teeth are
slightly misaligned (Fig 3), a slight recontouring
may be necessary when the teeth are positioned fa-
cially. On the other hand, no preparation is necessary
when the teeth are lingually positioned. Roughening
of the enamel is recommended only when self-etch
adhesives are to be used. Following tooth preparation,
the enamel surface of both teeth is etched for at least
30 seconds (Fig 4), after which the adhesive bonding
agent is placed and cured (Fig 5).

Material Selection

Composite resin materials for this technique must
demonstrate handling characteristics that enable
placement without slumping or sticking to placement
instruments. Few commercially available resin com-
posites (e.g., Estelite Sigma, Tokuyama [Tokyo, Japan]|;
Filtek Supreme Ultra, 3M ESPE [St. Paul, MN]; Prem-
ise, Kerr [Orange, CA]; Renamel Microfill, Cosmedent Figure 5: An adhesive bonding agent is applied to the preparations
[Chicago, IL]) demonstrate the handling characteris- and light-cured.

tics for this particular diastema closure technique.
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|
Using a #12 blade, remove

any excess material
gingivally to the contact
point.

Material Placement
The steps are as follows:

Step 1. A small increment of the appropriately
shaded composite resin that corresponds to the facial
half of each diastema is placed over the mesiofacial
aspect of each tooth. These increments are placed si-
multaneously and contoured to ensure optimal con-
tour and identical width for both central incisors
(Fig 6). Attention should be given to blending the in-
crements over the facial surface.

Step 2. Using a thin-bladed interproximal carver
(IPC) instrument, contour the increments to match
each other’s profile and ensure adequate gingival em-
brasure and emergence profile (Fig 7).

Step 3. A metal matrix is sometimes utilized to
produce a small separation between the two incre-
ments. A small brush is used to smooth the composite
resin surface and approximate the increments (Fig 8).
Light-cure the increments (Fig 9).

Step 4. Place a matrix against one of the central
incisors and layer the lingual half of the diastema be-
tween the tooth and the matrix. Push this increment
facially, close the matrix against the tooth, and pull
it through toward the facial to ensure proper lingual
contour (Fig 10). If excess composite remains in the
gingival embrasure, remove it prior to light-curing.

Step 5. Light-cure the direct resin buildup and re-
peat Step 4 for the other central incisor.

Finishing and Polishing

Using a #12 blade, remove any excess material gin-
givally to the contact point. Sof-Lex disks (3M ESPE)
and a coarse polishing cup were used to contour the
facial surface of the restorations (Fig 11). Create sur-
face characteristics with a diamond bur, without water
irrigation (Fig 12).

Proximal polishing was achieved by sequentially
using polishing strips (Epitex strips, GC America; Al-
sip, IL). Polishing cups (HiLuster, Kerr) were used to
create the restoration’s final luster and surface anato-
my (Fig 13).

In this case, the patient was scheduled a week later
to evaluate her satisfaction, gingival healing, and mar-
ginal adaptation.

Vargas

Figure 6: Two increments of nano-composite resin are applied to the diastema
simultaneously and confoured to optimal proportion on the mesial aspect.

Figure 7: An IPC instrument is used fo adapt the resin to the proper contour.

Figure 8: A small brush is used fo smooth the composite.
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Vargas

Following the step-by-step
protocol described here

will enable the dentist

to successfully close the
diastema, while taking into
consideration those criteria
necessary to create an ideal
emergence profile for gingival
health and properly managing
"black triangles.”

Figure 12: Surface characteristics are created with a diamond bur,
without water irrigation.

Conclusion

In esthetic dentistry, one of the biggest challenges
practitioners face is closing anterior diastemas without
the presence of “black triangles” around the teeth.? Al-
though the success of a restorative treatment in ante-
rior teeth depends on the esthetic integration between
soft and hard tissues, direct restorative techniques can
be applied to treat this condition (Fig 14).° Following
the step-by-step protocol described here will enable
the dentist to successfully close the diastema, while
taking into consideration those criteria necessary to
create an ideal emergence profile for gingival health
and properly managing “black triangles.”

Figure 13: The use of polishing cups contributes to the creation of the
restoration’s final luster and surface anatomy.
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Figures 2a & 2b: Pre-restorative retracted right lateral 1:1 views (Megan 2a, Morgan 2b). Note the iatrogenic enamel scarring left

when the orthodontic brackets were removed.

Figures 3a & 3b: Pre-restorative retracted left lateral 1:1 views. Ideally, the orthodontist should have set the peg laterals with
equal space on the mesial and distal. For Megan (3a), the space between teeth #10 and #n would be difficult to close,
regardless of the restorative material.

Case Presentation

Identical twins Megan and Morgan pre-
sented for a post-orthodontic consul-
tation to evaluate and discuss the op-
tions for restoring the residual spaces
left by the maxillary peg lateral incisors
(Figs 1a & 1b). As the sisters had been
referred to our office by family, we had
not been in communication with the
orthodontist prior to their completing
orthodontic treatment. Comprehen-
sive examinations were completed for
the girls, including radiographs, dental
and periodontal examinations, occlusal
analysis, study models, and the AACD
12 standard photographs. Both girls
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showed healthy gums and teeth, with
no occlusal discrepancies.

Esthetic Evaluation

Being identical twins, Megan and Mor-
gan displayed nearly identical space dis-
crepancies; however, Megan had larger
spaces to close and also had a large
hypo-calcification spot on the facial of
tooth #9 (Figs 2a & 2b, 3a & 3b). The
orthodontist had chosen to distalize
the peg maxillary lateral incisors into
contact with the canines, which left all
residual space between the lateral and
central incisors. This would prove very
challenging to restore, regardless of the

material selection, especially in regard
to axial inclination and papilla forma-
tion. Ideally, the lateral incisors should
have been positioned with equal space
on the mesial and distal.' It was also
noted that the enamel on most of their
teeth was iatrogenically scarred from ce-
ment removal when the brackets were
removed. This would also prove a chal-
lenge with respect to surface texture in
the final restorations, again regardless
of material selection. Due to the depth
of the enamel scarring, only a minimal
effort would be made to polish it out so
as not to irreversibly weaken the enam-
el or potentially change the color of the



There is a direct correlation between
cosmetic imaging and case acceptance...

' COSMETIC IMAGING SO-

VISFON
A SMILE
Imaging Sexwvice Naw (vailable!

visit www.envisionasmile.com for details!

imaging with

Four Star Award

Increase Case Acceptance

by purchasing the software OR using our service.
For a free on-line demonstration from your own photograph, visit us at
www.EnvisionASmile.com
or call 877-841-1122




teeth by allowing more dentin to show
through.

Both girls had beautiful smiles, with
the gingival architecture and zeniths
appropriately positioned. They simply
presented with a classic situation of
tooth size discrepancy after orthodontic
treatment and requested a conservative
approach to completing their smiles.

Treatment Plan

The esthetic dilemma that faced Me-
gan and Morgan was nothing new in
the world of cosmetic dentistry. They
simply had to help us choose which re-
storative material(s) would work best in
their individual situations. There were
only two good options from which
to choose: indirect porcelain or direct
composite. Fach method’s risks and
benefits were thoroughly explained to
the patients and their mother. We then
showed them clinical photographs of
similar cases illustrating our ability to
produce equally esthetic restorations
with both materials. The final decision
would come down to cost and longevity
differences between porcelain and com-
posite, not esthetic advantages.
Showing clinical photographs of
our own work can instill confidence
in patients about our ability to deliver
superior results. The AACD 12 standard
photographs should be used on all es-

I CLINICAL COVER STORY

thetic cases, regardless of Accreditation
potential, in order to build a portfolio
of “before and after” images for future
reference.?

It was mutually decided that di-
rect composite veneers on teeth #7
and #10 would be the treatment of
choice for the girls. In addition, Me-
gan would need direct composite to
restore the facial hypo-calcification on
tooth #9.

Material Selection

When considering direct composite,
whether to restore a small fracture or to
veneer an entire facial surface, it is nec-
essary to be knowledgeable about the
different resin types, strengths, proper-
ties, opacities, and translucencies.* With
Megan and Morgan, the composite
would easily be placed out of occlusal
functioning and have a predictably long
service. Nevertheless, a nano-hybrid was
selected for the lingual shelf (Grandio
Incisal shade, Voco GmbH; Cuxhaven,
Germany) and opaque (Amaris shade
02, Voco GmbH) layers for strength.*
The top layers must exhibit properties
of both color control and polishability.”
In the sisters’ case, a microfill (Dura-
fill VS shades A1/B1, Heraeus Kulzer;
South Bend, IN) and nano-fill (Filtek
Supreme Plus shade Clear, 3M ESPE; St.

Paul, MN) composite were selected to
fulfill these esthetic requirements.

As Dr. Newton Fahl Jr. has explained,
it is difficult to find a single brand or
system of composite that can fulfill
every esthetic need in every situation.
Therefore, one can benefit by being fa-
miliar with the favorable properties of
multiple composite systems, and be
comfortable knowing when to use dif-
ferent systems on a single restoration to
achieve maximum esthetic results.” This
theory was predictably and successful-
ly implemented in the case of Megan
and Morgan.

Diagnostic Wax-Up

It is imperative to use a diagnostic wax-
up to properly treatment plan a smile
design case.® This is especially true with
direct composite, as it is the wax-up (in-
direct) or mock-up (direct) from which
a silicone putty index is created. The
index serves to predictably transfer the
incisal length, shape, embrasure, and
interproximal contact from the wax-
up to the patient. Given that Megan
and Morgan had nearly identical teeth
and space discrepancies, this would
test just how predictable this method
of direct restoration can be. As Megan
had a larger space to close, the wax-up
was an extremely valuable tool to help
us realize that the space could not be

Figures 4a & 4b: The diagnostic wax-ups, 1:1 views. For Megan (4a), it was helpful to practice restoring the teeth in wax on the
study model because it made it clear that we also needed to bond to the distal surface of the centrals.
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closed by adding only to tooth
#7. In order to create proper
axial inclination on the laterals
for Megan, it became clear that
composite also had to be add-
ed to the distal of the centrals
(Figs 4a & 4b). Accomplishing
this in wax on the study model
created a wonderful opportunity
to do a “practice run” in the labo-
ratory on what would need to be
done clinically. When the day of
treatment came there were no
surprises, because all the prob-

Brown

paste with FlexiBuff disks (Cos-
medent; Chicago, IL). Before the
surface texture was finalized on
the restorations, a valiant effort
was made to polish the enamel
scarring on the natural dentition.

Megan

Megan had been waiting anx-
iously for about 90 minutes for
her sister’s treatment to be com-
pleted. She was a little nervous,
but knew that since Morgan had
gone first, she would get an indi-

lems had been worked out be-
forehand in wax.

Preparation and
Layering

Morgan

Morgan's case was simpler than her sis-
ter’s, so we chose to do her teeth first.
No anesthetic was necessary as the only
preparation needed was to lightly rough-
en the surface enamel with a coarse Sof-
Lex disk (3M ESPE) and then polish
with a pumice water slurry to ensure a
clean bonding surface. The silicone in-
dex (Panasil fast-set putty, Kettenbach
Dental; Huntingdon Beach, CA) was
tried in to verify a proper fit prior to the
bonding phase. A 40% phosphoric acid
etch gel (Ivoclar Vivadent; Ambherst,
NY) was placed for 15 seconds on tooth
#7, thoroughly rinsed, and lightly

Figure 5: Retracted 1:1 view of Megan'’s teeth after preparation
with no anesthetic. A round #6 coarse diamond bur was used

o remove the hypo-calcification with no
discomfort to the patient.

mammelons while leaving a little room
for incisal translucency. On the incisal
third, a thin layer of clear composite
(Filtek Supreme Plus, shade Clear) was
placed to allow for some translucency
and accentuate the dentin lobes. The
gingival and body shades (Durafill VS,
shades Al and B1) were then sculpted
into place using a sable brush. Finally,
a very thin top layer of Clear shade was
sculpted into final contours, making an
effort to establish line angles. This top
layer of Clear gives the final restoration
a natural depth. However, if this layer is
too thick the overall value will decrease
and make the tooth look grayer. The

cation as to what her own teeth
would look like. When she saw
Morgan'’s new smile, her anxiety
disappeared and she was ready to
get started.

The same steps were taken for
Megan as for her sister; the only differ-
ence was that we also bonded to the
distal of the central incisors first be-
fore restoring the lateral incisors. The
large hypo-calcification spot on #9 was
removed without anesthetic using a
coarse diamond round bur (Fig 5), and
was restored in similar fashion to the
lateral incisors. Retraction cord (Gin-
gicord, Van R; Oxnard, CA) was placed
on the lateral incisors so we could have
better access to create an emergence
profile on the mesial of teeth #7 and
#10.” The space between teeth #10 and
#11 was by far the largest, and proved
to be the most difficult in achieving
an emergence profile and axial in-

dried. Before the bonding agent
(Excite VivaPen total etch dental ad-
hesive, Ivoclar Vivadent) was cured,
a strip of Teflon tape was stretched
over tooth #8. A frosty white incisal
shade composite (Grandio, shade
I) was used to create the lingual

It is imperative to use a diagnostic
wax-up to properly treatment
plan a smile design case.

clination. The enamel scarring was
smoothed and the finish and polish
of the composites were completed
exactly as mentioned previously. At
this point it was difficult to tell how
the papillae between #10 and #11
would turn out after being trauma-

shelf. Care was taken with this layer

to ensure proper adaptation to the
index so that the incisal length, con-
tour, and embrasures were replicated
from the wax-up.

Next, an opaque layer (Amaris, shade
02) was layered to replicate the internal
dentin. Before curing this layer, a small
sable brush was used to help create the

same steps were repeated for tooth #10.

Finishing and polishing were ac-
complished with carbide and fine-grit
diamond burs (Axis Dental; Coppell,
TX), Sof-Lex disks, composite polish-
ing points (3M ESPE), PDQ diamond
brush (Axis Dental), and Enamelize

tized by retraction cord and rotary
instruments.

Follow-Up

Megan and Morgan returned a week
later for a follow-up examination to
reevaluate the length, shape, and color
of their restorations. They reported that

)
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Figures 7a & 7b: Retracted 1:1 right lateral views of final restorations (Megan 7a, Morgan 7b).

Figures 8a & 8b: Retracted 1:1 left lateral views of final restorations (Megan 8a, Morgan 8b).
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Figures 9a & gb: Before treatment 1:2 front views of Megan’s (9a) and Morgan'’s (9b) full smile.

Figures 10a & 10b: After treatment 1:2 front views of Megan's (10a) and Morgan'’s (10b) full smile.

The portraits were
then printed and
framed and given to
the sisters to thank
them for trusting us
with their smiles.

Figures na & mib: Final portraits of Megan (n1a) and Morgan (nb).
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they loved everything about the res-
torations and requested no changes.
Megan'’s gingival tissues, especially the
papillae, appeared to have healed well
in the short maturation time. We took
final clinical photographs and then por-
traits in our office studio (Figs 6a-12).
The portraits were then printed and
framed and given to the sisters to thank
them for trusting us with their smiles.?

Conclusion

It was an exciting experience to re-
store Megan and Morgan’s identical
smiles. The lessons to be learned from
this unique experience of restoring the
same esthetic dilemma one right af-
ter the other are many. The important
ones, however, only re-emphasize those
truths that have already been taught by
those who have gone before; these in-
clude using a diagnostic wax-up to vi-
sualize the desired outcome, and using
clinical photographs to aid in treatment
planning for both hard and soft tissues.’
Otherwise, the likelihood of achieving
excellent results without the aid of a
wax-up and silicone index would have
been exceedingly slim. The AACD has
gone to great lengths to make this kind
of information available to all who wish
to improve their skills and learn from
those who have already paved the way.
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A Solution for Everyday Direct
Restorative Challenges

Mastering Composite Artistry to Create Anterior
Masterpieces—Part 1
Newton Fahl Jr., DDS

Abstract

This first part of a two-part series introduces a conservative, effective, and artistic philosophy for
performing esthetic direct anterior composite restorations based on the principles of emulating
the proper form, color, and function of natural teeth. A step-by-step procedural approach to solv-
ing day-to-day anterior direct restorative challenges, which include shade selection, color map-
ping, color mock-up, tooth preparation, composite resin selection, and artistic implementation,
is presented. Clinically relevant aspects, such as how to create seamless transitions from tooth
structure to the synthetic composite restoratives by correct finishing and polishing techniques,
are thoroughly discussed. Necessary armamentarium, from instruments to restorative materials
for the predictable, stress-free realization of esthetic anterior direct restorations, are introduced

as clinical cases are detailed.
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Material, Optical, and Composite
Placement Considerations

Essential to the science and artistry of direct free-hand
dentistry, creativity enables dentists to devise and execute
esthetic restorations using composite resin systems."? To
understand advanced esthetic treatments, dental profes-
sionals must also comprehend the fundamentals of tooth
structure, such as color, form, and function.?> With such
a thorough understanding, almost any composite system
may be used to achieve excellent results.?

In the anterior region, it is important to emulate na-
ture so that both form and color incorporate seamless-
ly, producing restorations that not only mimic, but are
indistinguishable from surrounding natural dentition
(Figs 1 & 2).3 Through developments in composites, Figure 1: Class lll and IV defects involving loss of
which are now equal to or better than some porcelain natural enamel and dentin.

Through developments in composites, which are now equal to or better
than some porcelain systems, enhanced optical properties and esthetics
can be realized in direct restorations.

systems, enhanced optical properties and esthetics can
be realized in direct restorations.** It is, however, up to
the artist, as an operator and scientist, to understand the
principles of working with composite systems and how to
correlate them with natural tooth tissues.>*

Properties of Composite Systems

When choosing a composite system, material characteris-
tics such as handling, sculptability, and viscosities affect
the final restorative outcome, dictate specific manipula-
tion techniques required, and influence delivery format.>®
Among others, time from delivery to contouring and
brushing, fracture and wear resistance, and polymeriza-
tion shrinkage rates are important aspects of composite
systems to consider before undertaking direct restorative
procedures.” With new state-of-the-art composites, how-
ever, color stability is less of a concern, since nearly all
systems demonstrate predictable and balanced color sta-
bility throughout treatment and post-procedure.®

In the past five years, dental professionals have wit-
nessed major improvements in composite materials in
terms of their particle sizes.>® Micro- and nano-hybrids
produce enhanced luster and polish, while microfills re-
main unmatched for polishing ease and longevity when
exposed to varying degrees of pH levels (i.e., low pH, high
acidity, and brushing).® Although polishability is not crit-
ical to composite selection, it is important.’

Figure 2: Selection of proper composite materials and restorative
techniques elicits seamless results.
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Figures 3a & 3b: Wear and fracture resistance are necessary characteristics of direct composites in stress-bearing areas.

As operators, dentists and techni-
cians control a limited number of mate-
rial characteristics and final restorative
outcomes.>® With the ability to control
only environmental aspects, finish-

Polishability

Composite resins must also provide
high polishability to mimic the gloss of
natural enamel.” Although composite
restorations may exhibit a great final

Although most of today’s composites demonstrate

excellent color stability, other factors contribute to the
lifespan of a direct restoration’s color.

ing and polishing, manipulation, and
proper polymerization, there is very
little dentists can do to ensure the pre-
dictability of resins.” Also, today’s resins
demonstrate a range of 0.9% to 1.5%
volumetric shrinkage, which supports
esthetically pleasing results without
pulling away and disrupting the hy-
drodynamics of the tubuli.” This low
shrinkage rate reduces the likelihood
of postoperative sensitivity, marginal
leakage, and creates better margins in
restorations.”

Fracture Resistance

When building the incisal edge, Class
IV incisal buildups, and restoring worn
dentition, composites that withstand
the rigors of occlusion and mastication
are required.” The composite mate-
rial must resist the abrasion that occurs
from bruxing tendencies and brushing.’
Therefore, wear resistance is a necessary
characteristic of direct composites in or-
der for restorations to maintain surface
texture and anatomy (Figs 3a & 3b).°
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polish when the patient leaves the of-
fice, they should sustain that gloss over
time. "

Color Stability

Although most of today’s composites
demonstrate excellent color stability,
other factors contribute to the lifespan
of a direct restoration’s color." Polym-
erization and polishing can affect color
stability, as can a patient’s dietary and
other habits.” Typically, however, 10 to
20 years of color stability can be expect-
ed with current composite systems."

Composite Types

Available composite materials vary
based on filler particle size and shape,
and there are many options from which
to choose.>® Although each encompass-
es different characteristics, material se-
lection will be determined based on the
area in which the restoration is planned
and the specifics of the case.!?

Microfills

Microfills, conventional or reinforced,
provide high sculptability and excel-
lent wear resistance.’* With these com-
posites, dentists can expect high pol-
ishability and very good color stability
that typically lasts more than 20 years.*?
Fracture toughness, however, is lower
than with some other materials, and
microfills should not be used over the
incisal edge or to build up the incisal
edge, as it will eventually break."® Rein-
forced microfills do provide higher frac-
ture resistance and, depending on the
case, may be used in high stress-bearing
areas.”

Conventional Hybrids

Unlike microfills, a key benefit of hy-
brid composites is fracture toughness
or resistance.'® Color stability is consid-
ered very good and sculptability is fair,
depending on the specific system used.'
Wear resistance and polishability of hy-
brids, however, are not as good as other
materials because hybrids present an
average of larger particles, which are
responsible for pitting of the finished
surface, and they tend to be harder to
polish than microfill materials.'

Micro-Hybrids and Nano-Hybrids
Micro-hybrids are hybrids with a
greater content of submicron particles.
They demonstrate improved handling
and polishability compared to conven-
tional hybrids.® Nano-hybrids are the
state-of-the-art in the hybrid category
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and combine fracture toughness, sculptability, improved
wear resistance, and color stability. Although the in-
creased content of nano-particles does, in fact, produce
a better polish, microfills still remain unchallenged with
respect to long-term gloss.

Nano-Fills

Although there are few nano-filled products available,
particle size and shape are the most important charac-
teristics of these composites, as a configuration with
spherical particles ultimately enables the best polishabil-
ity.!3 Due to their smaller particle size, nano-fills exhibit
very good fracture and wear resistance, along with good
sculptability.”® These composites also demonstrate color
stability."

It is important to remember that not all systems ex-
hibit the same properties and that there is no truly perfect
material.'? Ultimately, it is up to the dentist to maximize
the best properties in each system and manipulate them
to create the comprehensive, customized shades that suit
the restoration."?

Figure 4: Preoperative view of a fractured central incisor. The intact
contralateral incisor depicts marked opalescence at the incisal third.

Optical Properties

Crucial to restorative success with any composite system
is an understanding of the optical properties of natural
dentition and the selected composite material."* An
integral part of esthetics and a result of how light is
transmitted, reflected, defracted, refracted, and absorbed
through enamel, halos result from a change of the
wavelengths of light called opalescence that causes a
whitish/amberish effect.'

Figure 5: Current esthetic composite systems present effect enamels that
mimic true opalescence. A reflected light shot shows a bluish hue along

the incisal third. Opalescence

By definition, opalescence is the result of a change in
the wavelength of natural light (5000 K), whereby blu-
ish wavelengths are reflected and amber wavelengths
are transmitted—a phenomenon perceived in the opal
stone and present in tooth enamel. Providing reflection
of white, natural, and bluish hue light, opalescence cre-
ates a natural halo.’ The more translucent a tooth, the
more opalescence it will display.” On the other hand,
the more opaque a tooth, the less opalescence it will dis-
play.'* Some products today exhibit the required opales-
cence, while some reflect blue and others transmit amber
(Figs 4-6)."* When choosing a material, it is incumbent
upon clinicians to evaluate the composite for the specific
shade required to provide true opalescence in any restor-
ative case.™

Opacity

Opalescence is not exclusive from opacity, which has an
effect on restoration and natural dentition.!* A natural
tooth exhibits higher chroma and lower value at the cervi-
cal third; a lower chroma and higher value at the middle

Figure 6: An effect composite enamel that is truly opalescent should
allow the perception of amber hues through transmitted light.
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Figure 7: The interplay of varying thicknesses of dentin and enamel
from cervical to incisal thirds accounts for the perception of more
translucencies, different chromas, and values.

and values, and the proximal lobes.'>'”
Because of how the enamel rods are
positioned, light reflectance, opacity,
and value areas are directly affected by
enamel thickness (Fig 7).141"

Dentin

Dentin, both natural and composite,
does not exist in amber, gray, or yellow
shades.'*!” Instead, dentin coloring is
referred to as yellow/red hue and usu-
ally labeled as A1, A2, A3, etc.,'*'" de-
pendent upon the manufacturer. Many
companies also refer to their dentin
in terms of saturation (Saturation O,
Saturation 1, etc.).'*'” The most impor-
tant thing to remember when working
with dentin composites is that all pos-
sess a true hue.’>'” Also, whether they

It is important to remember that not all systems exhibit the same properties

and that there is no truly perfect material.

third; and myriad chromas and values
at the incisal third. These differences
are caused by various thicknesses and
opacities of enamel and dentin.!* To
best mimic these characteristics, two
different types of translucent compos-
ite, one slightly more translucent than
the other, can be used.™

Translucent does not mean transpar-
ent, as there is neither transparency in
natural enamel nor in the composites
used today.!* Transparent would refer to
a glass-like material that allows 100%
light transmission, whereas translucent
materials are more pearl-like and dem-
onstrate more opacity.' The thickness
of the material is a very important fac-
tor in the translucency of a restoration,
since an increase in thickness blocks
light transmission and dilutes the un-
derlying coloring.*

Composites that are considered of
pearly appearance demonstrate simi-
lar properties as translucent materials,
such as refractive index and optical den-
sity, but shade selection typically varies
from tooth to tooth.! Dentists often
must experiment with the many differ-
ent products and shades to achieve the
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envisioned final result.' Contrary to
popular belief, one shade of pearl does
not necessarily correlate with the age
of a tooth, as there are varying optical
properties among different patients of
different ages.!*

Enamel and Dentin

By looking through the enamel, areas
of different color saturation, hue, and
value can be seen that are generated by
the underlying dentin structure.'*'” The
colors observed in natural dentition di-
rectly result from the dentin, since no
color is present in the outside enamel.™
Defects or hypo-plastic spots often can
be seen in the enamel matrix, whereas
maverick colors of the dento-enamel
junction are believed to originate from
within the dentin.’*""

For example, by looking through the
center part of a central incisor, varying
degrees of opacity and translucency are
visible.!*'” Where the enamel is slightly
thinner, light picks up color more read-
ily from the dentin.'*'? This directly
enables those viewing the teeth to see
more translucencies, different chromas

are VITA-based or not, they cannot be
achromatic. Dentin composites can
only be chromatic, since they bear hue
(Figs 8a & 8b).!>17

Enamel

Enamels, however, can be either chro-
matic (VITA-based) or achromatic
(non-VITA based) (Figs 9a & 9b).'>!7
Enamel composites offer dentists many
options, since they can be value or ef-
fect enamels.’>!” They can be used to
impart translucency or to modify the
color value.’>'” It is important to note
that achromatic enamel composites are
classified as such because they do not
have a built-in VITA hue.’>"”

Color Mapping

By understanding how each of these
components of natural dentition influ-
ence coloring, dental professionals can
create a color map to correlate what
is envisioned for the final restoration
and the shades of composite necessary
to mimic the surrounding dentition.'®
Typically used in the color-mapping
stage of the restorative process, the
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Figures 8a & 8b: Atrtificial dentin composites can be VITA-based or non-VITA based but should always generate a yellow-

reddish hue of varying chroma.

Figures 9a & gb: Artificial composite enamels can be chromatic (Vita-based) or achromatic (non-Vita based).

VITA Shade Guide (Vident; Brea, CA)
is a tool to help ascertain components
of tooth coloring such as hue, chroma,
and value.’® To understand how the
guide works, an example would be VITA
Classic Shade A2, where A is the color
(reddish brown) and 2 is the chroma.'®

enamel approach uses a VITA-based
enamel, which gives the restoration a
final hue, chroma, and—to some ex-
tent—value areas that are missing.'s
The achromatic enamel approach in-
volves the use of a milky-white, semi-
translucent layer, which can have vary-

opacity can be seen.”®® At the middle
third, where color appears to come from
the tooth surface, VITA-based chromatic
enamels should also be used over the
dentin composite.>*® When utilizing
the chromatic approach, a minimum
of approximately four VITA shades of

When interpreting what shade will be needed for a restoration, it is necessary

to understand what the hue of the tooth to be restored represents.

However, there is little to no correlation
between the tabs and composites with
this conventional ceramic shade tab.!®
Dentists must therefore break down the
color and its three dimensions and add
the fourth dimensions, translucency
and opacity, to replicate what A2 actu-
ally stands for on the guide.’®

Two different approaches can be
used to undertake such a task when us-
ing direct composites.'® The chromatic

ing degrees of translucency, depending
on the brand and manufacturer, to
modulate the perception of the under-
lying chroma and value provided by the
dentin.>®18

Chromatic Approach
Chromatic enamels are best utilized at

the thinnest areas of restorations, (e.g.,
the cervical), where more color and

enamel will be required, including four
shades of dentin.*®® Non-Vita enamels
also can be added for achieving effect,
adding up to a total of 13 shades to al-
low for the best esthetic results.
Examples of chromatic materials
include Durafill VS (Heraeus Kulzer;
South Bend, IN), shades Al, B1, and
C1, based on the VITA Shade Guide.>*®
Venus Diamond (Heraeus Kulzer) has
chromatic enamels in A and B, while
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Figure 10: Chromatic and achromatic enamels can be used at specific
areas of a tooth to create a gradient of hue, chroma, value,

and translucencies.

If the enamel is very translucent and slightly thinner, the underlying dentin will be

more prominently displayed.

IPS Empress Direct (Ivoclar Vivadent;
Ambherst, NY) has chromatic enamel
shades A, B, C, and D. Chromatic body
enamels generate the hue, chroma, and
value (to some extent) of the restora-
tion, while providing color on the out-
ermost surface of the teeth.>¢*

When interpreting what shade will
be needed for a restoration, it is neces-
sary to understand what the hue of the
tooth to be restored represents. If the
tooth is believed to be an A-based col-
or, then the VITA Shade Guide should
be used to understand the color, after
which the chromatic enamel would be
selected according to the shade. Most
times, however, the color from the
shade guide may not match the com-
posite material selected. To correct this
issue, a different technique is required
to obtain the final shade.>8

First, select an artificial dentin with
a higher chroma than the final desired
color. This is done because, even in na-
ture, dentin is higher in chroma than
outer enamel. Therefore, the dentin
composite needs to be one shade high-
er to better mimic the natural dentition.
Then, the outer enamel should be left
slightly translucent rather than opaque,
so that chroma and effects from the
underlying dentin can be seen more
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clearly. This also allows the enamel to
display hue. It is important to note that
the opacity and thickness of enamel is
crucial in determining how much of
the underlying dentin will be seen. Ulti-
mately, the final color of the restoration
will be a combination of the underlying
dentin composite and the color of the
enamel composite.>®8

Achromatic Approach

Achromatic enamels should be utilized
in areas of high translucency, such as
the incisal third, where the mammel-
ons can be seen underneath (Fig 10).
When there is a greater display of den-
tin through the natural enamel, achro-
matic non-VITA based enamels should
also be used. When using the achromat-
ic approach, a minimum of four enam-
el and four dentin shades are required
to enable modulation of enamel value
and chroma and achieve the required
esthetics.>®%17

To begin the achromatic approach,
evaluate the basic hue of the tooth.
Then examine the dentin and how the
natural chroma is diluted by the thick-
ness and opacity of the natural overlying
enamel. For the achromatic approach,
as with the chromatic approach, it is

necessary to choose a dentin composite
one to two chroma higher than the in-
tended final shade.>®817

Once the dentin composite shade
has been selected, non-VITA based
achromatic enamels should be chosen
to provide higher value areas for the
lobes and lower value areas for the
center part of the tooth. When the
enamel composites are placed over
the dentin, the color should be seen
coming from within. If the enamel is
very translucent and slightly thinner,
the underlying dentin will be more
prominently displayed. As a result,
many of the effects created when
layering the dentin also will be clearly
seen. However, if the enamel is thicker
and very opaque (higher value), the
effects will not be seen as clearly.>*%17

It is important not to make the den-
tin too thin near the cervical, as this will
make the color insufficiently evident.
Therefore, the modulation of enamel
thickness and opacity is the deciding
factor in determining how much color
will be seen.>¢517

When selecting a shade of value—
and chroma—modifying enamels,
only shade guides provided with the
composite system that are made of the
actual composites should be used, as
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Figure n1: Achromatic enamels are used to modulate the chroma and

value of the underlying dentin.

Figures 12a & 12b: Customized composite shade tabs are the most effective and predictable way to select the shade because
they are true to the actual restorative material’s color.

reports demonstrate no correlation of
shade pairing between the composite
shade and acrylic shade tabs.19-21 For
example, when selecting a shade to be
used from a suitable composite system
(e.g., Vit-l-escence, Ultradent Products;
South Jordan, UT), if shade A2 from
the shade tabs matches the tooth, then
A3 should be used for the dentin (for
previously discussed reasons). By using
the composite system'’s shade tabs and
not the VITA Shade Guide, the selected
enamel will modulate the chroma and
value of the underlying dentin as ex-
pected, since the guide provides the fi-
nal shade of the actual composite being
used (Fig 11).19-21

Shade Selection

Given the variety of composite systems
available, choosing the correct shade for
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a direct restoration can be difficult.>®
Although the VITA Shade Guide is the
primary resource for shade selection, re-
search has shown that poor color com-
patibility of corresponding resin com-
posite shades is notorious.”® Research
also has shown that there is no true
correlation between the VITA Guide
and actual composites, making the se-
lection of the proper shade an even
more daunting task.>® Many composite
systems have tried to correct this prob-
lem by including guides specific to their
products, but many are made of acrylic
and do not represent the actual charac-
teristics of the cured material. The only
way to be sure that a composite shade
guide displays the correct color and de-
tail of the material is if the guide is com-
posed of the material itself.>°

For the chromatic and achromatic
enamels, dentists must develop their
own custom shade guide.>® A fairly
simple project, the time used to create
this guide will save precious clinical
time and patient frustration, as resto-
rations will be completed correctly the
first time.>®

To begin, use a VITA Shade Guide and
your choice of putty impression mate-
rial to create an imprint, which should
be 2.5 mm at the cervical and 0.5 mm at
the incisal third. Then, using the select-
ed dentin and enamel composite mate-
rial, fill the imprint and place a glass
slab over the top. Cure the material and
remove the glass slab. After curing, use
anything suitable to create handles for
the newly developed shade tabs and
glue them in place with cyanoacrylate.
Print the composite shade brand and
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Figures 13a & 13b: A color mock-up is an effective tool for ascertaining the impact that each layer will have individually and
collectively and allows for correction before the final restoration.

place it on the tab(s) to complete the
custom shade guide (Figs 12a & 12b).

Note that these guides only work for
the syringes that they were taken from,
since studies show that colors vary from
batch to batch of resin composites.>®
When a new syringe is ordered, a new
guide must be made for the new syringe
to ensure perfect shade matching.>® Al-
though this process can be time-con-
suming, it is much better than redoing
an entire restoration because a patient
is dissatisfied.

ered precious clinical time, it will save
time during the procedure, which is the
ultimate goal of any restorative process
(Figs 13a & 13b).

Conclusion

This article, the first of two parts, has
introduced an artistic philosophy for
performing esthetic direct anterior com-
posite restorations based on principles
of emulating the proper form, color,
and function of natural dentition. A

. Carlson RS. Dental artistry. Gen Dent.

2003;54(4):326-30.

. Bauer J, Chiappelli E Spackman S, Prolo P,

Stevenson R. Evidence-based dentistry: fun-
damentals for the dentist. J Calif Dent Assoc.
2006;34(6):427-32.

. Nathanson D. Current developments in esthetic

dentistry. Curr Opin Dent. 1991;1(2):206-11.

. Fahl N Jr. A polychromatic composite layering

approach for solving a complex Class IV/direct

The only way to be sure that a composite shade guide displays the correct color

and detail of the material is if the guide is composed of the material itself.

Color Mock-Up

After selecting the correct shade or
shades from the custom shade guide,
a color mock-up should be complet-
ed.>%?? Utilizing a silicone stent or
matrix based on the original or final
wax-up, create a color mock-up to vi-
sualize and rehearse the shading of the
final restoration. During this process,
the lingual shelf, the dentin, any char-
acteristics (e.g., white spots), chromatic
and achromatic enamels should be ap-
plied to envision highly esthetic final
results.>®*? This tool enables thickness
corrections prior to creation of the final
restorations and only requires about 15
minutes. Although this may be consid-

step-by-step procedural approach to
solving day-to-day anterior direct re-
storative challenges, which include
shade selection, color mapping, and
composite resin selection has been out-
lined.

Part 2 of this article, which will address
more step-by-step procedures for anterior
direct restorative challenges, will appear in
the Winter 2011 issue of the Journal.

References
1. Heymann HO. The artistry of conservative es-

thetic dentistry. ] Am Dent Assoc. 1987;Dec.
(Spec. No.):14E-23E.

veneer-diastema combination: part I. Pract
Proced Aesthet Dent. 2006;18(10):641-5.

. Fahl N Jr. A polychromatic composite layering

approach for solving a complex Class IV/direct
veneer-diastema combination: part II. Pract
Proced Aesthet Dent. 2007;19(1):17-22.

. Burke FJ, Palin WM, James A, Mackenzie L,

Sands P. The current status of materials for
posterior composite restorations: the advent of
low shrink. Dent Update. 2009;36(7):401-2,
404-6, 409.

. Fahl N Jr. Achieving ultimate anterior esthetics

with a new microhybrid composite. Compend
Contin Educ Dent (Suppl). 2000;(26):4-13.

Journal of Cosmetic Dentistry }> 67



9.

10.

11.

12.

13.

Keulemans E Palav P, Aboushelib MM, van
Dalen A, Kleverlaan CJ,
ture strength and fatigue resistance of den-

Feilzer AJ. Frac-

tal resin-based composites. Dent Mater.

2009;25(11):1433-41.

Tjan AH, Chan CA. The polishability of

posterior composites. ] Prosthet Dent.

1989;61(2):138-46.

Yazici AR, Celik C, Dayangag B, Ozgiinaltay G.
The effect of curing units and staining solu-
tions on the color stability of resin composites.
Oper Dent. 2007;32(6):616-22.

Sockwell C. Clinical evaluation of anterior
restorative materials. Dent Clin North Am.
1976;20(2):403-22.

Devoto W, Saracinelli M, Manauta J. Com-
posite in everyday practice: how to choose the
right material and simplify application tech-
niques in the anterior teeth. Eur J Esthet Dent.
2010;5(1):102-24.

14.

15.

16.

17.

18.

Friebel M, Povel K, Cappius HJ, Helfmann J,
Meinke M. Optical properties of dental restor-
ative materials in the wavelength range 400 to
700 nm for the simulation of color perception.
J Biomed Opt. 2009;14(5):054029.

Fahl N Jr. Ultimate aesthetics with compos-
ites: when art and science merge. Dent Today.
1999;18(9):56-61.

Fahl N Jr., Denehy GE, Jackson RD. Protocol for
predictable restoration of anterior teeth with
composite resins. Oral Health. 1998;88(8):15-
22.

Fahl N Jr. Optimizing the esthetics of Class [V
restorations with composite resins. ] Can Dent
Assoc. 1997;63(2):108-11, 114-5.

Priest G, Lindke L. Tooth color selection and
characterization accomplished with optical
mapping. Pract Periodontics Aesthet Dent.
2000;12(5):497-503; quiz 504.

About the Author: Dr Fahl earned his DDS degree in 1987 from Londrina State University in Brazil. Dr. Fahl
also has a Certificate in Operative Dentistry and a Master of Science degree from the University of lowa.

Author Disclosure: Dr. Fahl receives honoraria from Ultradent Products.

19.

20.

21.

22.

Paravina RD, Kimura M, Powers JM. Color
compatibility of resin composites of identical
shade designation. Quintessence Int. 2006;
37(9):713-9.

Park SK, Lee YK. Shade distribution of commer-
cial resin composites and color difference with
shade guide tabs. Am J Dent. 2007;20(5):335-
9.

Browning WD, Contretas-Bulnes R, Brackett
MG, Brackett WW. Color differences: polym-
erized composite and corresponding Vitapan
Classical shade tab. ] Dent. 2009;37(Suppl 1):
e34-9.

Felippe LA, Monteiro S Jr., De Andrada CA, Rit-
ter AV. Clinical strategies for success in proxi-
moincisal composite restorations. part ii: com-
posite application technique. J Esthet Restor
Dent. 2005;17(1):11-21. jCD

L ast Quarter Results...
C 4 Yourselfe®

Culturally + Clinically = Managerially + Financially

“We are pumped to be coached at our potential”

- Dr. James Hutson

“She gets me! | know she s set apart as coach, to create momentum, hit our
mark daily, consistently & to surpass our expectations”

- Dr. Cristin Wallace

877.528.3962

www.RhondaMullins.com
Rhonda@RhondaMullins.com

: ,ﬁ, - Vice President - Georgia Academy of Cosmetic Dentistry




— THE ONLY

BEAUTY MAGAZINE WITH

COSMETIC DENTISTRY
EDITORIAL

IN EVERY ISSUE —

NEWBEAUTY
& AACD Firinersiie

To learn more call 866-NEWBEAUTY or visit www.newbeauty.com




20 TIPS ON BONDING

Things You Might—or Might No

uonocore introduced the acid-etch technique

for bonding resin-based materials to enamel
in 1955. It took nearly a quarter-century for this
technique to be widely accepted and another 10
years before predictable dentin bonding became a
reality.

We have learned much about enamel and
dentin bonding over the years, but it is easy to be
overwhelmed by the sheer volume of information
available on this topic. For example, a recent
Medline search revealed that more than 6,500
papers have been published on dentin bonding
alone. This brief article summarizes some of what
you already know, and perhaps a little of what you
don't already know, about bonding.

Edward J. Swift Jr., DMD, MS

1 2

One of the difficulties with Adequate light activation is

dentin bonding is the inher-
ently complex composition
and structure of dentin itself—
and adhesion to sclerotic or
caries-affected dentin is more
difficult than bonding to nor-
mal dentin.

-
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required to optimize bond
strengths of any adhesive.
Consider a longer exposure
time if the distance between
the light guide and the
bonded interface is more
than 2 to 4 mm (eg, in a
Class II preparation).

This brief article
summarizes some

of what you already
know, and perhaps a
little of what you don't
already know, about
bonding.

3

Bonds of etch-and-rinse adhe-
sives to dentin are more du-
rable when the resin-dentin in-
terface is surrounded by a rim
of etched and bonded enamel.
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4

Many etch-and-rinse systems
rely on a moist bonding tech-
nique for optimal dentin bond-
ing. This is particularly true for
systems that have an acetone
solvent, less so for those con-
taining ethanol, and even less
so for those that contain water.

>

Avoid extended etching times
on dentin when using etch-
and-rinse adhesives. Over-
etching can demineralize
dentin to a greater than de-
sired depth, making penetra-
tion of the resin primer and
bonding agent more difficult.
Collagen left uncoated by resin
provides a potential location
for bond degradation

Additional Reading

6

Isolation is important; con-
tamination of tooth surfaces
with saliva or blood during
bonding procedures reduces
adhesion of the resin.

/

Chlorhexidine inhibits a class
of intrinsic dentinal enzymes
that are released by etching
and can cause degradation of
the hybrid layer, so it can im-
prove the durability of the res-
in-dentin bond formed by an
etch-and-rinse adhesive.

8

The use of a glass ionomer
liner, especially in deeper den-
tin, can reduce postoperative
sensitivity with etch-and-rinse
adhesives.

9

Re-wetting agents containing
glutaraldehyde and hydroxy-
ethylmethacrylate (HEMA) sta-
bilize the hybrid layer formed
by etch-and-rinse adhesives
and help to reduce postopera-
tive sensitivity.

10

Self-cure and dual-cure com-
posite should not be used with
some light-cured adhesives be-
cause of chemical incompat-
ibilities related to pH of the
adhesive.

11

Despite much anecdotal evi-
dence that self-etch systems
have less postoperative sensitiv-
ity than etch-and-rinse systems,
this has never been verified in
clinical trials. The incidence
of postoperative sensitivity is
small if either type of system
is used properly.

12

Although the bond of resin to
tooth structure is primarily me-
chanical, one monomer pres-
ent in some mildly acidic self-
etch primer systems provides a
chemical bond to hydroxyapa-
tite. This improves the durabil-
ity of the resin bond.

13

Roughening enamel improves
adhesion of self-etch systems.

« Ernst C-P. Ask the experts: dentin/enamel bonding. J Esthet Restor Dent. 2010;22:210-2.

« Perdigdo J. Ask the experts: dentin/enamel bonding. J Esthet Restor Dent. 2010;22:82-5.

« Sarr M, Kane AW, Vreven J, Mine A, Van Landuyt KL, Peumans M, Lambrechts P, Van Meerbeek B, De Munck J. Microtensile bond

strength and interfacial characterization of n contemporary adhesives bonded to bur-cut dentin. Oper Dent. 2010;35:94-104.
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14

Selective etching of enamel
margins improves the bond
of self-etch systems, but con-
tact of the etchant with dentin
should be avoided because it
reduces dentin bond strengths
for most (not all) self-etch ma-
terials.

15

Agitation of most self-etch
primers and self-etch adhesives
improves their bond strengths.

16

Coating an all-in-one self-etch
adhesive with a layer of hydro-
phobic bonding resin can im-
prove its dentin bond strengths
and clinical performance. (Of
course, by adding this extra
layer, you have converted the
self-etch adhesive into a self-
etch primer!)

18

Bond strength tests are a use-
ful tool for evaluating dental
adhesives and they provide
reasonable information about
the likely clinical performance
of a material. Materials that
achieve high bond strengths in
independent testing by mul-
tiple investigators are more
likely to perform well clinical-
ly than materials that achieve
low bond strengths under the
same conditions. That said,
a high average bond strength
in the laboratory is not neces-
sarily a guarantee of excellent
clinical performance, nor does
it make a particular adhesive
the best choice for a particular
clinical indication.

19

Newer does not necessarily
mean better. Based on their
clinical performance, the so-
called fourth-generation mate-
rials (three-step etch-and-rinse)

Swift

Reference

. Buonocore MG. A simple method of

increasing the adhesion of acrylic filling
materials to enamel surfaces. ] Dent Res.
1955;34:849-53. jCD
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University of North Carolina School of Dentistry.
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are better than the so-called
seventh-generation materials
(all-in-one self-etch).

17

A technique called immediate
dentin sealing has been in-

troduced for use with bonded disclosures relevant to this article.

indirect restorations. It reduc- 2

es sensitivity during the pro-
visional phase and has been
shown to provide excellent
bond strengths.

Fortunately, the all-in-one
self-etch materials are getting
better.

« Swift EJ. Ask the experts: dentin/enamel bonding. J Esthet Restor Dent. 2010;22:4-6.

« Van Meerbeek B. Ask the experts: dentin/enamel bonding. J Esthet Restor Dent. 2010;22:157.

« Van Meerbeek B, Peumans M, Poitevin A, Mine A, Van Ende A, Neves A, De Munck J. Relationship between bond-strength
tests and clinical outcomes. Dent Mater. 2010;26:e100-€121.
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SIMPLE, SUCCESSFUL

COMPOSITE REPAIRS

Techniques to Remedy Surface Defects

Figure 1: Close-up view showing two defects on

footh #o.

Figure 2: Close-up view of a four-and-a-half
year old composite restoration on tooth #g9 that
presented with a stained void.
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Corky Willhite, DDS, FAGD, AACD Accredited Fellow

lllustrations by Zach Turner

INTRODUCTION
When patients present with esthetic composite restorations requiring
repair, or if defects are detected during the direct restorative process,
a simple technique for repairing composite defects is invaluable.* This
basic technique can be varied slightly to correct composite defects at
a couple of different points in the restorative process: initial placement
and post-treatment. These procedures can remedy defects involving pits
and voids, fractures, white lines, and improper contouring (Figs 1-2).

Key to this technique’s success is ensuring that the repair is completed
prior to any polishing if the procedure is to be accomplished during the
initial fabrication of the restoration. If the surface has already been
polished, added composite will not bond to the surface. Therefore, it
will be necessary to roughen the composite surface in order to repair the
composite defect (Fig 3).>

Additionally, for the post-treatment repair of microhybrid and
nanohybrid restorations more than one day old, a micro-etching
sandblast should be applied to the defective area prior to etching
with 35% phosphoric acid.# For microfill repairs, this author does not
recommend sandblasting. Because the microfill composites contain such
small and uniform particles, micro-etching decreases the mechanical

retention created by the bur marks.
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Technique

STEP 1.

If the composite surface has already been polished,
lightly roughen the area with a coarse contouring
disk or a fine-grit diamond bur. On the unpolished
or roughened surface with the defect, place a large,
round, fine-grit diamond bur (8801-018, Brasseler
USA; Savannah, GA) on the surface of the restoration
(Fig 4), engaging it only deep enough to make a shal-
low saucer-shaped preparation (Fig 5). As a beveled
margin is desired (Fig 6), do not allow the bur to sink

Figure 3: Repairing a composite defect will require roughening deeper into the composite surface, which would create

the composite surface. a butt joint margin. If the defect extends deeper into
the saucer-shaped preparation, to avoid making the
repair larger than necessary, use a smaller round bur
to deepen only the specific area of the deeper defect

(Fig 7).

Figure 4: Use a large, round, fine-grit diamond bur on the
surface of the restoration.

Figure 6: A beveled margin is desired.

Figure 5: The bur should only engage deep enough to make a

. i : i -sh
S O A Figure 7: If the defect extends deeper into the saucer-shaped

preparation, use a smaller round bur to deepen only that area.
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STEP 2.

Acid-etch the prepared area for three to five seconds
to remove debris and clean the surface, rinse well, and
dry thoroughly. Apply a thin layer of unfilled resin to
the preparation. Do not light-cure at this time. (Fig 8).

Figure 8: Etch the preparation to clean debris and apply a thin
layer of unfilled resin, but do not cure at this time.

/ STEP 3.
Without over-bulking the repair, place and sculpt

the composite. Light-cure the composite as directed.
(Fig 9).

Figure 9: Place and sculpt the composite, without
over-bulking it, then light-cure.

STEP 4.

Contour the repair to mimic the natural dentition.
After contouring the repair, complete a final polish of
the restoration to achieve esthetic and functional suc-
cess (Figs 10-12).

Figure 10: Contfour the repair, then polish the restoration.
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Figure 11: Close-up view of the repair fo correct the defects Figure 12: Close-up view of the repair o correct the stained
shown in Figure 1. void shown in Figure 2.
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LARGER REPAIRS:
Repairs of fractures or other large
problems can be accomplished using

the same steps to prepare the existing SEE THE LIGHT &
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broadband LED curing light

surface. Round or smooth any sharp
corners or irregular edges, then micro-

etch, acid-etch, apply unfilled resin,

and add composite.
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Conservative Composite
Restorations that Mimic Nature

A Step-by-Step Anatomical Stratification Technique

Lorenzo Vanini, DDS, MD

' L_e‘arning Objectives:
L7 After reading this article, the participant
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1. Understand the author’s theory of the five

dimensions of color and understand the im-

portance of shape and color in dentistry.

2. Learn how to achieve a predictable compos- *
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Figure 1: Color determination usually is achieved using shade
guides made with different materials and stratification of the

Abstract

This article presents the author’s theory
of the five dimensions of color as a basis
for developing esthetic direct composite
restorations that mimic natural den-
tition, and describes his step-by-step
anatomical stratification technique for
composite placement. By understand-
ing the refractive index of composites
and analyzing tooth structures, den-
tists can achieve predictable composite
restorations that replicate the optical
properties of natural enamel and den-
tin structures.

Introduction

Color matching, one of the key factors
for determining esthetics, historically
has been fraught with confusion. In the
past, clinicians have tried to quantify
tooth color and shade variables with
various explanations and determina-
tions. However, no single model has
provided an exact solution to the prob-
lem of matching the color of restorative
materials to that of natural dentition.!
As a result, color matching is viewed as
one of the most challenging tasks in es-
thetic dentistry.?

Additionally, during the past 20
years, dentists frequently have changed
materials and techniques. Often they
developed their own stratification tech-
niques that sometimes were completely
unrelated to the optical properties of
the restorative material being used.

shade to be used by the dentist.

Compounding the problem has
been the absence of precise protocol
and planned management of the bod-
ies and thicknesses of materials from
manufacturers. The conventional color
determination systems and techniques
still used today are based on a chromat-
ic scale more than 80 years old.! Based
on Munsell’s three dimensions of color,
typical shade guides do not represent
the body and thickness of natural tooth
anatomy.’

Color matching is viewed
as one of the most
challenging tasks in
esthetic dentistry.

Materials should serve the clinician,
not vice versa. Each composite system
should be developed based on research
and reproducible, universal techniques
for determining color.*® Therefore, to
obtain a predictable esthetic restorative
result, precise and repeatable clinical
protocol that begin with analysis of
tooth shape and five color dimensions
are required.’ Such analysis will enable
clinicians to realize a stratification
technique that incorporates dentin
and enamel materials specifically
developed to reproduce the determined
tooth anatomy.

The Five Color Dimensions
of Teeth

Color in dentistry usually is defined
using shade guides based upon the
1898 theory of American painter Albert
Henry Munsell, which Clark applied
to dentistry in 1930.7 According to this
theory, color is composed of three di-
mensions: hue, chroma, and value
(Fig 1). Hue is the basic shade of the
tooth; chroma is the degree of satura-
tion of the hue; and value represents lu-
minosity. The Classic VITA Shade Guide
(Vident; Brea, CA) presents four basic
hues (eg., A, B, C, and D) and four
chromas for each hue.

Tooth color, however, is actually a
complex culmination of many factors
resulting from the interaction of enam-
el and dentin with light during the re-
fraction and reflection phenomenon of
light waves. In the enamel area, shorter
waves close to white-blue dominate,
while the longer yellow-orange waves
are more evident in the dentin.

Tooth enamel (Figs 2a & 2b) displays
the unique light characteristics of reflec-
tion, absorption, and transmittance.
The crystalline structure of the enamel
prisms allows light to pass freely, while
the inter-prismatic substance is opaque.
Enamel acts as a translucent system,
combining partial light transmission
and internal light diffusion. The degree
of enamel translucency depends on its
thickness, which affects the value (lu-
minosity) of the tooth, something that
changes with age.

Journal of Cosmetic Dentistry } 8'|



Figures 2a & 2b: Enamel absorbs and reflects light, filtering
four basic shades: yellow-orange, white, blue, and amber. The
hues of these four shades, or “chromatic chords,” vary among

patients and according to their age.

In young teeth (Fig 3), enamel is thicker and
presents a high density, low translucency, high lu-
minosity (value), and high reflectivity. In old teeth
(Fig 4), enamel is thinner and presents low density,
high translucency, low luminosity (value), and low
reflectivity.

In the tooth area where only enamel is present (i.e.,
incisal edge), the internal light reflection phenome-
non creates the opalescence effect, which typically ap-
pears as blue and amber hues that create the incisal
halo. Frequently, less mineralized areas that appear
white (intensives) are present in the enamel.

Dentin is responsible for the hue and chroma of a
tooth. In natural teeth, the degree of dentin saturation
decreases from the cervical to incisal, and chromatic-
ity increases with aging.> Dentin also is responsible for
tooth fluorescence. It absorbs the ultraviolet energy
and diffuses it back as bluish light. Fluorescence re-
duces metamerism, the phenomenon in which tooth
color changes depending on the angle and source of
light.

Tooth color, therefore, is the complex result of sev-
eral factors that must be carefully analyzed in order
to understand the unique features that characterize an
individual patient’s teeth. To analyze tooth color, the
author advocates abandoning classical shade guides
and, along with them, customary shade-taking habits
in favor of performing a higher level of tooth color
analysis.!® Ultimately the tooth color we see is a func-
tion of the physical properties of dentin and enamel,
and their interaction with light.

The author’s theory of tooth color incorporates a
detailed analysis of each component responsible for
tooth color that can be recorded using a special col-
or chart and subsequently reproduced using specific
materials during the stratification phase. Significant
to this theory is the concept that tooth color is com-

Figure 3: In young teeth, the enamel is thick, dense, with low
translucency, high luminosity (value), and high reflectivity.

Figure 4: In older teeth, the enamel is thin, has low density,
high translucency, low luminosity (value), and low reflectivity.
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Figure 5: The five color dimensions in dentistry according to
the author’s technique.

posed of five dimensions. These dimen-
sions are based on the four main hues
that present with different tooth shapes
and intensities, depending on age:
yellow-orange, white, blue, and amber.
These four hues, also called “chromat-
ic chords,” are responsible for the five
color dimensions, outlined as follows

(Fig 5).!

1. Chromaticity

Chromaticity is the hue and chroma of
the dentin body. The composite used
in the author’s stratification technique
requires only one hue, called UD (Uni-
versal Dentine), and different chromas
(0,0.5, 1, 2,3,4, 5, and 6). In anterior
teeth, the chromaticity desaturates from
the cervical to the incisal and from the
palatal to buccal, and usually is lower in
young teeth and higher in old teeth.'?

2. Value or Luminosity

Value or luminosity is strictly related to
enamel. The more mineralized and thin
the enamel is, the shinier and lower in
value it appears, such as in the old tooth
biotype. The thicker, more porous, and
more poorly demineralized the enamel
is, the less translucent and higher in
value it appears, such as in the young
tooth biotype.!

3. Intensives

Intensives occur more frequently in
young tooth biotypes and represent
hypo-mineralized areas of enamel that
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Figure 6: Sample of natural tooth enamel (left) and ENA HRi

UE2 composite enamel (right). Each sample is 1 mm thick,
showing very similar hue and translucency.

appear white. They are classified by four
shape types: spot, small clouds, snow-
flakes, and horizontal bands.!

The speed of light
through a material
depends on the
material’s density.

It is faster through air
than water.

4. Opalescents

Opalescents are confined to the incisal
third, the interproximal level, and the
margin where free enamel is located.
These produce the blue and amber hues
that create the incisal halo and can ex-
hibit different shapes: mammelon, split
mammelon, comb-like, window-like,
and stain-like.!

5. Characterizations

Characterizations affect both dentin
and enamel. There are five characteriza-
tions: two in the dentin (mammelon
and band) and three in the enamel
(e.g., margin for young teeth, stain, and
cracks for adult and old teeth).!

Significance of Refractive
Index

Color results from the relationship be-
tween light and an object (i.e., body/

substance) and, therefore, restorative
composite materials should demon-
strate optical properties similar to those
of dentin and enamel.*°® Enamel is the
most important structure for this rela-
tionship with light, since it covers the
dentin structure similar to a fiber-optic
system. The translucency and refractive
index of composites are very important
and also should closely approximate
those of the natural enamel.

The speed of light through a mate-
rial depends on the material’s density.
It is faster through air than water. The
refractive index is the ratio of the speed
of light in vacuum compared to a spe-
cific medium; the wavelength of light
also affects the refractive index. The
more optically compact a medium is,
the slower the speed of light.

Considerations For Composite Materials
The refractive index (n) of natural
enamel is 1.62, while the average refrac-
tive index of composite and ceramic re-
storative materials is 1.50. The refractive
index of glass is 1.52, which means that
composite and ceramic restorative ma-
terials have optical properties that are
more similar to glass than to enamel.
This presents problems when managing
the relationship between translucency
and value, because increasing material
thickness lowers value (i.e., glass effect),
while the behavior of natural enamel is
exactly the opposite.
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Figure 7: ENA HRi UE2 enamel samples with increasing thickness over a
sample of UD3 dentin. The ENA HRi enamel, with a refraction index of 1.62,
demonstrates optical behavior similar to natural enamel. Increasing the

When choosing an enamel compos-
ite material, the material should func-
tion like natural enamel, presenting a
high translucency and demonstrating
the same refractive index.* When the
proper index is matched, thicker layers
of the enamel composite will appear
whiter, with high value, high luminos-
ity, and low translucency.* When ap-
plied more thinly, the enamel com-
posite should appear more translucent,
with a low value, low luminosity, and
high translucency.* Unfortunately, as
the thickness of standard enamel com-
posite layers increases, the percentage of
gray or glass-like effect increases in pro-
portion as well.*

Composites With Natural Enamel
Properties

However, a composite system devel-
oped by the author includes an enamel
composite that demonstrates a re-
fractive index of 1.62 and has optical
properties very close to those of natu-
ral enamel (HRi Universal Enamels,
Micerium S.p.A.; Avegno, Italy) (Fig 6).
Increasing the material’s thickness in-
creases the value (Fig 7). It is possible
with this enamel composite to manage
the relationship between translucency
and value, as well as the esthetic integra-
tion of the margin, because light passes
through the two structures (i.e., natural

thickness also increases the value.

enamel and composite enamel) with
the same refractive index. As a result,
there is no deviation in optical prop-
erties that would otherwise create the

All tooth color
information should

be recorded in an
uncomplicated manner.

clinical challenge of a gray line appear-
ing on the margin.* Furthermore, when
placed for incisal edge restorations, the
composite is seamlessly integrated, re-
placing the full enamel thickness, with
no need for dentin composites—unlike
when using other composite materials
(Figs 8a & 8b).*

This composite system also includes
universal dentin shades (UD) that are
available in eight chromatic levels,
ranging from Bleach C (UDO) to the
darker High C (UD6), many of which
correspond with the Vita Shade Guide
system.® Although complex restora-
tions may require a basic hue and then
the next two darker dentin shades to
achieve final shading, most restorations
can be completed with only one shade
of this dentin composite.®

The unique properties of this com-
posite material require placement ac-

cording to a different application proto-
col than previous composites. A slightly
thinner layer of similar thickness as the
enamel being replaced on the tooth,
with no visible margin, is necessary.®

Determining Tooth Color
Using the Five Dimensions

To properly determine tooth color, den-
tists should carefully analyze the tooth
structures (e.g., dentin and enamel)
and identify the five color dimensions
and chromatic chords."® To facilitate
this process, research has demonstrat-
ed that a light with a constant color
temperature of 5500K is ideal for
shade evaluation (Optilume Trueshade,
Optident; Ilkley, UK) (Fig 9).% Addi-
tionally, the use of digital photography
is fundamental to the analysis of color
dimensions because it quickly enables
deeper examination of the tooth on a
computer. Underexposing the photo-
graph and increasing the contrast al-
lows better visualization of the color
dimensions and increases the am-
ber and blue hues of the incisal halo
(Figs 10a & 10b).

Recording Tooth Color/Characterization
Information

All tooth color information should be
recorded in an uncomplicated manner.
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Figures 8a & 8b: Incisal margin fracture. The free enamel is restored using only HRi composite enamel UE2, achieving an
excellent esthetic integration.

To properly determine
tooth color, dentists
should carefully analyze
the tooth structures...
and identify the five
color dimensions and
chromatic chords.

Figure 9: Direct color determination using a special light with
a color temperature of 5.500 K.

Figures 10a & 10b: The color dimension and the amber and blue hues of the incisal halo are better visualized by underexposing
the image and increasing the contrast.
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Figure 12: Back of the author’s color chart.

For this purpose, the author developed
a specific color-mapping chart for re-
searching and identifying the five color
dimensions and specific materials to
be used to achieve the required effects.!
The color chart represents the scheme
for the restoration, and its proper com-
pletion is fundamental for correct re-
storative results.

The front of the chart (Fig 11) out-
lines patient details and also includes
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two blue tooth-shaped spaces. The five
color dimensions are indicated on the
left, while the identification initials of
the composite system materials (i.e.,
enamel, dentin) to be used to repro-
duce the chromatic chords of the color
dimensions are indicated on the right.
The back of the chart (Fig 12) lists the
classification of intensives, opalescents,
and characterizations. Each dimension
refers to age biotypes, and each biotype

predicts recurring dimensions for shape
and chromatic saturation.

It is important to note that color
chart completion should be undertak-
en prior to restorative procedures and
consulted throughout the stratification
process.! Once a tooth is dehydrated,
this natural tooth color information
is lost.!?

Documenting Dimensions of Tooth Color
The first tooth color dimension to be
determined is the basic chromaticity
(BC) (Fig 13), which is derived from
the mean value of the dentin body
chromaticities and should be identified
on the middle third of the tooth using a
shade guide made from the same com-
posite material to be used for the strati-
fication. The basic chromaticity should
be recorded on the left side of the chart,
while the dentin composites needed
should be indicated on the right.

Each biotype predicts three basic
chromaticities: two pure and one hy-
brid. The young biotype displays chro-
maticity from one to two (1-1,5-2); the
adult from two to three (2-2,5-3); and
the elderly from three to four (3-3,5-4).
The shape of the dentin body and the
mammelon contour to be reproduced
also must be defined.

The second dimension to be deter-
mined is the value or luminosity of the
enamel (Fig 14), which will be high in
the young biotype (3), medium in the
adult (2), and low in the elderly (1).
Each of these groups expresses diverse
density, translucency, and reflectivity.!
This evaluation can be performed by
taking a black-and-white photograph.

To determine intensives, opales-
cents, and characterizations, the pho-
tograph is compared to the back of
the color chart, and it is helpful to
analyze the image underexposed with
high contrast.

Intensives (Fig 15) are present pri-
marily in the young biotype, where
types 1 (spot) and 3 (snowflakes)
are usually seen. Adult and elderly
biotypes more commonly exhibit in-
tensive types 2 (small clouds) and 4
(horizontal bands).
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Figure 13: When studying tooth chromaticity, it is important to
evaluate the dentin body shape and mammelon contours in
order to reproduce them during stratification.

Figure 14: Taking a black-and-white photograph can be helpful Figure 15: Intensives are represented by opaque white spots,
when studying the value. stains, or bands.

Figure 16: It is very important to evaluate the shape and size of Figure 17: The mammelon and incisal margin characterizations
the incisal in order to reproduce the incisal third in represent the natural frame of the incisal halo.
a natural way.
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Figure 18: The filled-in color chart guides the project to build up a correct stratification.

Opalescents (Fig 16) in the young
biotype appear as gray-blue hues of
Types 1 (mammelon) and 2 (split mam-
melon); in the adult as gray-blue hues
of Types 3 (comb-like) and 4 (window-
like); and in the elderly as amber hues
of Type 5 (stain-like).

The characterizations mostly pres-
ent (Fig 17) in the young biotype are
the mammelons (Type 1), which can
appear white or amber, thus creating a
clear-cut boundary with the opalescents;
and the incisal margin (Type 3), which
is emphasized by a white or amber line.
In the elderly biotype, the characteriza-
tions seen are one or more horizontal
bands with a whitish or amber tonality
that extend into the interproximal ar-
eas (Type 2); amber or brown stain-like
characterization (Type 4) at the incisal
third; and crack of the enamel (Type 5)
produced by brown pigmented fissures
or white opaque cracks.

Anatomic Stratification and
Composites

Anatomic stratification involves the
reproduction of dentin and enamel
tissues to the proper thickness and po-
sition.'*® During this process, it also is
necessary to consider the proteinaceous
layer between dentin and enamel that
is responsible for the internal diffusion
of light and luminosity of the restora-
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tion.! Stratification, or incremental
layering, requires a complex under-
standing of the internal structures of
the teeth (i.e., enamel, dentin) and their
morphology.>¢

The author’s anatomic stratification
technique imitates the tooth anatomy,
restoring enamel and dentin in their
respective locations and thicknesses

Anatomic stratification
involves the
reproduction of dentin
and enamel tissues to
the proper thickness
and position.

to achieve a light-composite-color re-
lationship similar to natural tooth
structure. This is accomplished by pre-
cisely planning the documented resto-
ration of the palatal and interproximal
enamel, the dentin body, and the
buccal enamel.

The composite stratification is guid-
ed by the color chart, which must be
completed with the characteristics of
tooth color dimension prior to initiat-
ing restorative procedures (Fig 18). This
will ensure that the anatomic stratifica-
tion demonstrates desaturation of the
hue from cervical to incisal, and from

palatal to buccal, in a harmonious
and modulated way; exhibits contrast
in the incisal area between the dentin
body, free enamel, and darkness of the
mouth; and diffuses light inside the
tooth, imparting a three-dimensional
effect to the restoration.

Wax-Up and Matrix Guide

For Class 1V restorations, the use of a
silicone matrix/stent is advised to en-
sure the correct anatomic position of
the palatal/lingual enamel wall, and to
support the enamel body application.™
The silicone matrix can be provided by
a laboratory from the wax-up or created
directly in the mouth using a medium-
viscosity silicone and temporary restor-
ative, then shaped and adjusted with
burs (Figs 19a-20b). Once the silicone
has hardened, the stent is removed and
adjusted to fit perfectly to the teeth and
buccal wall corresponding to the affect-
ed tooth, then removed.

Isolation, Preparation, and Adhesive
Protocol
Prior to initiating the stratification tech-
nique, the area should be cleaned with
a fluoride-free prophylaxis paste and
isolation achieved with a rubber dam.
For interproximal restorations, a trans-
parent matrix is required.

For Class IV restorations, the ideal
margin preparation includes a 90° butt



Vanini

Figures 19a & 19b: View of the model and wax-up.

Figures 20a & 20b: Impression and silicone stents will be used to build up the palatal wall. The buccal part of the stent is
removed to access the cavity and stratify the enamel.

margin on the palatal and interproxi-
mal margins, and a short chamfer in
the buccal margin. The margin is first
prepared using a coarse-grain diamond
bur, ball-shaped for the chamfer, and
cylindrical for the butt margin. The mar-
gin is finished using the same burs with
fine grain and, afterwards, polished us-
ing a silicone point, since the smooth
surface facilitates flow of the adhesive,
as well as composite adaptation on the
margin (Figs 21a & 21b).

The preparations are etched using
a 35% to 38% phosphoric acid (ENA
Etch, Micerium S.p.A.) for 15 to 30 sec-
onds for enamel and vital dentin. For
sclerotic dentin, 1 minute is necessary,
and root non-vital dentin (for post-
adhesive cementation) requires 1.5
minutes. The etched surface should be
cleaned and dried with oil-free air, leav-
ing a white appearance on the enamel.

A thin coat of adhesive bonding
agent (ENA Bond) is applied to the
preparations, down to the margins, and
then light-cured for 40 seconds. If us-
ing ENA Bond, a second coat of mate-
rial should be applied and cured." Care
should be taken to not contaminate
the oxygen-inhibiting layer to ensure a
strong bond to the composite.'?

Composite Application

Remove the selected composite from
the syringe and warm to 39°C with a
heating container.” Place the stent in the
mouth, and begin the Class IV stratifi-
cation by applying the palatal/lingual
enamel layer. It should be applied in a
thickness that approximates that of the
natural enamel being replaced, avoid-
ing the interproximal areas. The stent is
used to verify adaptation, then removed
for light curing.

Curing should be completed on all
sides of the stratification for 40 seconds
for each 1 mm to 1.5 mm layer. The
light-curing tip should be kept as close
to the restoration as possible to ensure
a thorough cure. It also is advisable to
turn off the overhead light or not have
it placed directly overhead to prevent
uncontrolled curing.

Using an acetate matrix and a wedge,
restore the interproximal walls us-
ing the same enamel body compos-
ite that was placed for the palatal wall
(Fig 22). Once these two steps have
been completed, the complex cavity
is transformed into a simple shell, the
shape and thickness of which should be
verified and eventually corrected prior
to continuing with the restoration. The
volumes to be filled are now evident,
making it easier to check the areas that
need to be restored.
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Figures 21a & 21b: View of the cavity preparation consisting of a buccal mini-chamfer and interproximal and
palatal butt margins.

Figure 22: Palatal and interproximal walls create an enamel
frame on which the dentin body will be placed.

Small cavity Medium cavity Large cavity

Figure 23: Dentin body and number of composite dentin masses used according to the cavity size.
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Figure 24: Dentin body stratification is completed with three

shades: UDs5, UD3, and UD2. Because the basic chromaticity is
hybrid (2,5), the first layer used is UDs instead of UD4 in order
to increase the chromaticity a half point.

Figure 25: Dentin body mammelons are characterized with a

thin layer of IW.

Figure 26: Margin characterization is created with IW and OA.

For the dentin body restoration, the
number of dentin shades needed corre-
lates to the size of the preparation: one
dentin body for small, two for medium,
and three for large (Fig 23). Each tooth
exhibits three degrees of chromaticity:
high in the cervical third, medium in
the middle third, and low at the incisal
level.> Therefore, one or more compos-
ites with increasing saturation should
be used to reproduce these chromatici-
ties, based on the size of the cavity. For
example, if the basic chromaticity is
uD2, the required dentin body com-
posite would be UD2 for a small cavity;
UD2 and UD3 for a medium cavity; and
UD2, UD3, and UD4 for a large cavity.

Such an approach achieves a strong
chromatic nucleus that prevents the loss
of chromaticity when the buccal enam-
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Figure 27: Opalescent natural OBN is placed in the

interproximal grooves and between the mammelons.

el is applied and creates a desaturation
from cervical to incisal, and from pala-
tal to buccal.

Therefore, in a large preparation
area, the dentin body stratification be-
gins at the most cervical margin by plac-
ing a high saturation dentin composite
cervically. Continuing this example,
UD4 would be placed and cured, after
which UD3 would be applied to com-
pletely cover UD4, as well as placed on
the buccal chamfer, pushed more inci-
sally, and cured. These two layers then
are completely covered with a layer of
UD2, which also is placed on the cham-
fer and extended to the incisal margin,
and cured. If mammelons are present,
the vertical grooves should be opened
first to create the halo shape (Fig 24).
This enables creation of a chromatic

composition of the dentin body with
different chromas and the balanced de-
saturation seen in natural teeth.

After building up the dentin body,
characterizations, intensives, and opal-
escents are placed before applying the
buccal enamel layer. The most impor-
tant characterizations are the mam-
melons and the margin (Figs 25 & 26),
which are reproduced using white and
amber (IW and OA). Following mam-
melon and margin characterization,
create the opalescents using a specific
body composite (OBN) that is placed
between the mammelons and the area
between the incisal margin and the den-
tine body (Fig 27) to produce a natural
halo. Finally, reproduce the intensives
in the shape determined during the col-
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Figure 28: Small increments of IWS, an opaque white body

composite, create small infensive spots.

or mapping by using the white opaque
body composites (IWS, IM) (Fig 28).

It is important to remember that
when applying the different composites
to build up the dentin body, charac-
terization, opalescents, and intensives,
necessary space must be left to apply the
buccal enamel layer, which is thinner in
the cervical area and thicker at the inci-
sal edge, with a natural vertical contour
that creates the natural tooth shape. The
stratification technique concludes with
the buccal enamel layer, which must
be applied to reproduce the transition
lines and draft both the macro-texture
(i.e., lobes, grooves, and depressions)
and micro-texture, using a brush to cre-
ate the enamel growth lines (Fig 29).

Once the last layer of enamel is cured
and prior to initiating finishing and
polishing procedures, it is advisable
to cover the surface of the restoration
with a layer of glycerin gel and perform
an additional cycle of light-curing to
eliminate the oxygen-inhibited lay-
er and obtain complete composite
polymerization."

Finishing and Polishing

Finishing and polishing complete the
restoration and are important steps
in the process because they create the
ideal relationship between light and
the tooth, which is fundamental to
achieving the desired esthetic result."
Furthermore, the finished and polished

surface reduces plaque deposits and ag-
ing of the restoration. Finishing defines
the shape, dimension, and contour of
the restoration (Figs 30a & 30b), while
polishing shines the surfaces, maintain-
ing the texture details achieved during
finishing (Figs 30c-30f).

Polishing imparts brilliance
to the restoration surfaces.
The ideal way to polish

a restoration is by using
diamond pastes and a goat
hair brush, which will not
destroy the macro- and
micro-texture surface
details.

Begin finishing by correcting the
shape using medium-grain diamond
burs (e.g., 30 to 40 ). Finish the verti-
cal contour by following the tooth anat-
omy, using the bur along three different
inclinations, depending on the area of
the tooth (e.g., cervical, incisal, or mid-
dle third). Finish the horizontal con-
tour by adjusting the shape and length
of the incisal edge and corners; finish
the interproximal internal margin using
abrasive strips; and finish the interprox-
imal external margin using medium-
grain diamond burs. This step is very
important because the correct shape

Figure 29: A 0.6-mm increment of UE2 completes

the restoration.

and position of the transition lines (i.e.,
angles that define the transition from
the interproximal margin to the buccal
surface) are fundamental to the esthetic
integration of the restoration.

After adjusting the shape, finish the
surface macro-texture using a medium-
grain diamond or multi-bladed bur to
create lobes and grooves. The enamel
growth lines (micro-texture) are created
using the point of a green stone to gen-
tly scratch the surface.

Polishing imparts brilliance to the
restoration surfaces. The ideal way to
polish a restoration is by using dia-
mond pastes and a goat hair brush,
which will not destroy the macro- and
micro-texture surface details. Begin pol-
ishing with a 3-p diamond paste, then
switch to a 1-p paste with water spray.
Polish the interproximal walls using
abrasive strips with decreasing grain
and diamond pastes. The final gloss-
ing can be achieved using an aluminum
oxide paste with a felt disc, working at
first without water at a very low speed,
then increasing the speed but using co-
pious water spray and no pressure on
the restoration surface. When the finish-
ing and polishing steps are completed,
a conservative composite restoration
should be achieved (Fig 31).

\
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Figures 30a-30f: Images demonstrating the main phases of finishing and polishing.
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Figure 31: View of the restoration after polishing.

Figures 33a & 33b: Another example of an esthetic restoration using the five dimensions of color.
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Examining tooth color
beyond the typical three
dimensions of color (i.e.,
hue, chroma, and value)
enables dentists to create
highly esthetic restorations
that are indistinguishable
from natural dentition.

Conclusion

Examining tooth color beyond the typical three
dimensions of color (i.e., hue, chroma, and val-
ue) enables dentists to create highly esthetic res-
torations that are indistinguishable from natural
dentition (Figs 32a & 32b, 33a & 33b).! Still one
of the most challenging areas in dentistry, color
matching direct composite restoratives to natural
teeth for the realization of natural-looking treat-
ments can be achieved using new determination
techniques and placement protocol. This article
has described the theory of the five dimensions
of color as a basis for developing esthetic direct
composite restorations and presented the details
of a predictable direct placement technique.
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professionals in identifying quality providers of continuing dental education.
ADA CERP does not approve or endorse individual courses or instructors, nor
does it imply acceptance of credit hours by boards of dentistry. Concerns or
complaints about a CE provider may be directed to the provider or to ADA
CERP at www.ada.org/goto/cerp.



CE Test/Vanini

(CE) Exercise No. JCDon

Anterior Composite Restorations (Operative Dentistry) Acp subject Code: 254

The 10 multiple-choice questions for this Continuing Education (CE) self-instruction exam are based on the article, “Conservative
Composite Restorations that Mimic Nature: A Step-by-Step Anatomical Stratification Technique” by Lorenzo Vanini, DDS, MD.
This article appears on pages 80-98.

The examination is free of charge and available to AACD members only. AACD members must log onto www.aacd.com to take
the exam. Note that only Questions 1 through 5 appear here in the printed version of the Journal; they are for readers’ infor-
mation only. The complete, official self-instruction exam is available online only—completed exams submitted any other way will
not be accepted or processed. A current web browser is necessary to complete the exam; no special software is needed. The AACD
is a recognized credit provider for the Academy of General Dentistry, American Dental Association, and National Association of
Dental Laboratories. For any questions regarding this self-instruction exam, call the AACD at 800.543.9220 or 608.222.9540.

1. Color matching is considered a challenging task in esthetic 4. Which of the following best describes the esthetic
dentistry due to which of the following? problem that occurs when using standard enamel
composite layers?
a. Typical shade guides represent the body and thickness of
natural tooth structures. a. When the material is applied thinly, the value is lowered
and translucency is increased.
b. Dentists have used stratification techniques that are di-

rectly related to the optical properties of the restorative b. Thicker layers of material appear whiter, higher in value,
materials. and lower in translucency.
. No single explanation for determining tooth color has . As the thickness of the material increases, the value of
provided an exact solution. the restoration is lowered.
d. The lack of uniformity of the shade guides available with d. When thicker layers are applied evenly, the value is
the restorative materials. raised and the translucency decreases.
2. Value 5. Which of the following is useful when determining

tooth color?
a. is strictly related to enamel.
a. A light source color corrected to 4000K.
b. is lower in the younger biotype.
b. Digital photography.
c. relates to the color intensity of a tooth.
¢. Standardized shade guides.
d. is best evaluated using digital color photography.
d. Drying the tooth to show a matte finish.
3. Which of the following is true?

a. Tooth color results from the interaction of dentin To see and take the complete exam, log onto www.aacd.com.
and light.

b. Enamel is responsible for the hue and chroma of a tooth.
¢. Fluorescence is created by the tooth's enamel.

d. Enamel is thicker in mature teeth.
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