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The question is no longer, do your patients want whiter, 
brighter smiles? The answer is that 85% do*.

The tougher question is, am I offering my patients  
the treatments best suited to their individual needs, 
schedules and whitening goals? Only Discus offers  
the most scientifically-advanced whitening systems  
that cater to every patient need. Day or night, at home  
or chairside, you’ll have the best solutions.

When your patients want to do the  
white thing, they look to you.   
When leading dentists want to do  
the white thing, they look to Discus.

With the World’s Leader in Whitening
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eDitor’S meSSAGe

“Pushing through”
Have you ever asked yourself, “How did I get here?” and, more importantly, “How can 

I possibly go on?”

I did a wonderfully foolish thing this past Spring: I competed in my first triathlon. 
But I didn’t start small and work my way up to it…I just went for it. (Well, not the “full Ironman,” but the “half 
Ironman.”)

At 6:00am April 4th, I found myself standing in a full wetsuit above the Oceanside Harbor near San Diego. The 
air temperature was 45 degrees; the ocean water was a balmy 58 degrees! As I stood shaking in my bare feet, mar-
veling at the other 2,299 competitors, I found myself wondering, “What did I get myself into?” and seriously think-
ing that I just didn’t belong. I had never raced in the ocean; and, more importantly, had never done an open-water 
swim. I looked down at my heart-rate monitor, which was blinking at 105 beats per minute! I was so nervous… 

To make a long story short, my swim was a disaster. I panicked, and couldn’t keep my face in the water, which 
was cold, murky, choppy, and chaotic. I breast-stroked the entire 1.2 miles, and stopped three times, hanging 
onto a lifeguard’s surfboard to rest. The entire time I was asking myself, “Is this it? Is this what four months of training 
has led to?” I considered quitting the entire swim—and the entire competition. But another, much deeper voice 
kept resonating in my head: “Push through, you can do this.” So I did push through, and I did finish the swim, and 
the whole race. My goal for the entire triathlon was six hours, and I completed it in five hours, 35 minutes. 

In all aspects of life we plan, practice, and try our best. Sometimes the best-laid plans go awry. This is so true 
in the Accreditation process. We try to choose the best cases, treatment plan with care, think of every detail, take 
great preoperative photographs, and set aside time to treat the patient without interruptions. In other words, we 
set ourselves up for success! So what could possibly go wrong? Everything! 

I can certainly speak to this. In my work toward Accreditation, I have struggled with Case Type I, Six or More 
Indirect Restorations. Of all the case types, why this one? My Case Type V, Six or More Direct Resin Veneers, in 
contrast, was a grand slam on the first try. It just goes to show that the best-laid plans sometimes don’t turn out…
as planned. 

My message to everyone working toward Accreditation or Fellowship is to not lose sight of why we attempt the 
process in the first place; we attempt it to become better clinicians. With that said, we usually learn the most with 
our toughest cases…and our failures. Failure makes us take a harder, deeper look into what we did; why it failed; 
and how to do it better next time. Sometimes, however, the seemingly easiest of cases may teach us the most, 
especially when we struggle with it. 

In my pursuit of Accreditation, I have found myself with emotional highs and lows, grand slams, and bottom-
of-the-ninth strikeouts. One thing I am certain of is that by pushing through the lows, I know that I have become 
a much better, more astute, and skilled clinician. So don’t be ashamed or too disappointed with a failed case; 
rather, push through and ask yourself, “What can be learned from it, and what can I do better next time?” Enjoy the 
journey of Accreditation or Fellowship!

In all things, may your expectations be forever exceeded. As I like to say, “Go big or go home!”

Michael	J.	Koczarski,	DDS,	Editor
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dreAms, milestones, And 
resPonsibilities

(Adapted from Dr. Sesemann’s speech 
at the 25th Anniversary AACD Scientific 
Session. To view the speech in its entirety, visit  
www.aacd.com and click on the live blogging 
and video coverage button located at the top of 
the homepage.)

British artist and social critic 

John Ruskin (1819-1900) wrote:  

“It is not what we know… It is not what we think…It is not what 

we believe…It is what we do that is important.”

My thanks to Dr. John Kois for introducing me to these 
poignant words in 1996, at my first annual scientific ses-
sion. I think we can all agree that those words have great 
significance.

The early members of this organization were pioneers 
in the true sense of the word; they were determined, driven 
and, at times, defiant to the traditional “powers that be” in 
dentistry.

From their hard work were sown the seeds for the sur-
vival and growth of this Academy.  As the years went by, 
the members of this organization resolved to establish their 
belief that cosmetic dentistry should be an integral—and 
respected—part of dental practice. 

There never was a guarantee that such a fragile experi-
ment could ever work. Whether a founding creed, initially 
rooted in elective dentistry, could ever survive…whether a 
dental science based upon restoring someone’s self-esteem, 
or his or her confidence, or appearance, could ever be 
thought to be legitimate.

Growth and evolution are rarely easy; we found that to 
be true. Through the years, there would be times of incred-
ible synergy—and, at times, periods of painful polarization. 
Yet, through it all, there would always be passion and inspi-
ration directed toward the growth of this Academy and an 
evolution of its ideals. 

So here we are, 25 years later, pleased with our accom-
plishments, and fairly satisfied with the events that have 
brought us to this point. However, to stay that way—proud 
and satisfied—not only would be an insult to those who 
have gone before us, but it would also be a rejection of our 
inherent responsibility to always become better. As Ruskin de-
clared, “it is what we do that is important.”

I believe that what we must do is live the core ideology 
of this Academy, and commit to the belief that the informa-
tion we share must accurately reflect the science and knowl-
edge that have been accumulated over the past two-and-a-
half decades. Unlike the pioneers, we now have the benefit 
of long-term research to complement our vast experience in 
our daily treatment decisions.

We can help those we educate to understand and appre-
ciate the importance of Responsible Esthetics, we know the 
difference. Our experience and knowledge must be counted 
on to light the way, not create ambiguous standards.

We know that esthetic dentistry should complement the 
overall general health of the patient…and do no harm.

We know that our treatment plans should utilize inter-
disciplinary medical and dental treatments to minimize the 
loss of healthy tooth structure. 

We know that we should be using sound clinical judg-
ment to guide our patients to make treatment decisions 
that benefit their lives, not only in current context, but also 
for their future.

But, I remind you, as Ruskin stated: It is not about what 
we know, it is about what we do, that is important. 

You see, our identity can and should be synonymous 
with the basic tenets of Responsible Esthetics. It is time for 
us to clarify not only who we are, but also what we stand for. 
With a clear identity and core values distilled through our 
years of service, we can use a vivid and lucid voice to share 
our knowledge with all of dentistry, to the benefit of the 
patients we serve. 

Our voice is far-reaching. We now have members 
in more than 70 countries.  We have the opportunity 
to set an example. We must make it clear that we, as an 
organization—after 25 years, at this defining moment in 
our history—are not only willing to exist, but that we are 
willing to do more: 

• to educate our membership, and all of dentistry, 
by providing optimal and innovative learning 
opportunities

• to be inclusive, to engage all who have a genuine 
interest and commitment in pushing their abilities to 
reach his or her maximum potential 

• to recognize and appreciate individuality, and cele-
brate the unique skills and interests that each member 
of our entire dental team brings to our collective mix

• to create community, where the sharing of personal 
experience and knowledge can be such a powerful 
ingredient for personal and professional growth.

Let us make the most of this opportunity that lies before 
us. Let us join together and make this year a pivotal one for 
our Academy—and a fitting one to embark on for our next 
25 years! 

Michael	R.	Sesemann,	DDS
President,	AACD	Accredited	Fellow	Member	(FAACD)	
GBAS	Volunteer

PreSiDeNt’S meSSAGe
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About the CoVer

Preoperative. Postoperative.

by  
   Jason	S.	Olitsky,	DMD

I first met our patient, model Whitney Thompson, during a 2006 photo shoot. I noticed she had 
some discolored direct veneers on her front teeth and asked her about her smile. It turned out that 
she was self-conscious about her teeth and wanted to do something to improve her smile. 

Whitney was concerned about the look of the direct composite veneers that had been placed on 
her four front teeth to cover the scarring that was left on her enamel from braces. The white hypocalcifica-
tion marks were also evident on the facials of her canines and premolars. She wanted all her upper teeth to 
be whiter and to match. Whitney, a well-known model in Jacksonville, Florida, wanted to have beautiful 
teeth to match her personality and success.

An analysis of her smile revealed problems with tooth color, axial inclinations, tooth shapes, and buc-
cal corridor. Her occlusion was good and her temporomandibular joints were healthy. Her treatment plan 
included whitening, followed by restoration of ##4-13 with indirectly fabricated porcelain veneers.

The smile transformation was accomplished using minimal preparation techniques without breaking 
contacts. Fortunately, the direct veneers had been fabricated without removing excessive amounts of tooth 
structure. We were able to utilize conservative techniques, without any crowding and only minor axial 
inclinations needing to be addressed and corrected. A wax-up was created and a stint was created of the 
wax-up for the provisional restorations made to our specifications, as well as reduction guides and custom 
trays. Whitney was allowed to wear the provisionals as a “test drive” for several days to make sure she was 
comfortable with the new look. A Panadent (Colton, CA) articulator was utilized with a Panadent ear-
less facebow for mounting. Provisionals were fabricated using Luxatemp BL (Zenith/DMG; Englewood, 
NJ) that closely matched the 030 Empress shade (Ivoclar Vivadent; Amherst, NY). The Empress pressed 
ceramic veneers were created using E01 ingots by Rob Maatta at Gold Dust Dental Laboratory. He master-
fully cut back and layered 1 mm of frosted white translucency and added a halo effect. He also contoured 
in developmental grooves and notching at the incisal edge, giving the veneers a natural look, replicating 
and enhancing Whitney’s natural beauty.
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Whitney’s response to her new 
smile was, “I was always so self-con-
scious about my smile. I am so happy 
I decided to get veneers—they look so 
natural. My new smile is the perfect ac-
cessory!”

One year after Whitney received 
her porcelain veneers, she partici-
pated in cycle 10 of the hit reality 
television show, “America’s Next Top 
Model.” Since winning the show a 
year ago, Whitney has become a suc-
cessful national model and spokes-
person. She attributes her new con-
fidence and much of her modeling 
success to her new smile. For more 
information about this case, see the 
Clinical Cover Story on page 62.

Dentistry by Jason S. Olitsky, 
DMD (Ponte Vedra Beach, FL). Pho-
tography by Tiger (Tiger Studios, 
Atlantic Beach, FL). Ceramic artistry 
by Rob Maatta (Gold Dust Dental 
Laboratory, Tempe, AZ).

______________________
v

My new smile is the perfect accessory!
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iN thiS SeCtioN:
Leading the Learning revoLution: 
Looking through the educationaL Prism with  
“team texas” v By sanDra r. roth, FranK J. Milnar, DDs, aaacD
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Most know us for our beautifully natural cosmetic veneers that have graced the silver screen for 
decades. But not all realize that da Vinci Studios also creates some of the world’s finest restorations, 
including pressed ceramics, lava, PFMs, implants, Encore Bridges and more. All earning a best  
supporting role. To learn more about the full range of da Vinci restorative products, please call us or 
visit our website.

800.874.7239     www.davincilab.com

©2009 da Vinci Studios
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leAding the leArning revolution:
looking through the educAtionAl Prism 
with “teAm texAs” 

by
Sandra	R.	Roth
Brooksville,	FL
www.prosynergy.com

Frank	J.	Milnar,	DDS 
AACD	Accredited	Member	
(AAACD)
St.	Paul,	MN
www.milnardds.com

Gary	Hult
St.	Paul,	MN
www.3mespe.com

Gilbert	Young,	CDT
AACD	Accredited	Member	
(AAACD)
Plano,	TX
www.gnsdentalstudioonline.com

introduction

In assuming the role of 2009-2010 president of the AACD, Dr. Mi-
chael Sesemann, FAACD, challenged members to embrace the concept 
of Responsible Esthetics when he gave his inaugural address and outlined 
his vision for our Academy. It is our obligation as co-chairs of the 26th 
Annual AACD Scientific Session, which will be held in Grapevine, Texas, 
to ensure that our educational programming reflects this perspective.

However, Dr. Sesemann took an additional bold step. For the 26th 
Annual AACD Scientific Session, the Professional Education Commit-
tee (PEC) comprises not simply the usual pair of dentists; but rather, 
four individuals of diverse backgrounds: A dentist, a communications 
consultant, a corporate representative, and a laboratory technician. With 
this blending of experience and perspective, “Team Texas” was formed. 

Our job focuses on five key responsibilities:

• Revolutionize the way the AACD offers education to our members. 

• Target the best and brightest headliners and educators. 

• Form the most diverse program the AACD has ever had. 

• Make it impossible for people to choose not to come to Grapevine, 
Texas.

• Make it equally difficult to choose from among the array of amaz-
ing offerings when they do come! 

As PEC co-chairs, we began the task of planning for 2010 with a 
comprehensive review of all forms and methods of learning at previ-
ous AACD Annual Scientific Sessions, in order to understand what cre-
ates lasting learning and gives ongoing benefit to our members and their 
team members. Such a diligent review would help to ensure that the 
26th Annual AACD Scientific Session program content reflects our em-
phasis on evidence-based, scientifically sound dentistry; and that pre-
senters have demonstrated a high level of expertise in helping people 
learn and then apply that knowledge.

RoTh/MilnaR/hulT/Young 
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In particular, attendees at next 
year’s AACD Annual Scientific 
Session will find that 12 key 
concepts form the basis for the 
program’s format.

key concePts

concePt #1: heAdliners

Our headline speakers, Drs. John 
Kois, Pat Allen, Newton Fahl, and 
Lorenzo Vanini, will offer evidence-
based programs to ensure that our 
members receive the most scien-
tifically sound information. Their 
unique presentations will lay the 
foundation for a virtual smorgas-
bord of programming and hands-
on workshops to guarantee that our 
members return to their practices 
with the latest tools in their tool-
boxes. Both Drs. Kois and Allen will 
focus on the current literature and 
scientific information that leads to 
Responsible Esthetics. As interna-
tionally acknowledged leaders in 
dentistry, these two clinicians will 
set the stage for everything that fol-
lows. Drs. Fahl and Vanini, from 
Brazil and Italy, respectively, are 
pre-eminent composite artists, and 
both have agreed to present general 
lectures as well as live demonstra-
tions of composite mastery. This 
combination of theory and practical 
application will provide our clini-
cians with a full array of educational 
options.

concePt #2: more breAdth and 
dePth

Beyond our headline presenters, 
many of our other highly skilled and 
superb presenters will offer several 
programs. As a result, the program 
can more easily span the needs of 
those with more introductory in-
terests, as well as others with an eye 
toward advanced learning. Fewer 

speakers, several of whom will be 
delivering more than one presenta-
tion on different topics, will ensure 
that our carefully selected presenters 
provide significant depth in an array 
of more narrowly defined subject 
areas. 

concePt #3: more connection And 
greAter intimAcy within AAcd’s 
lecture hAlls And sociAl events

Our venue, the Gaylord Texan 
Hotel and Convention Center in 
Grapevine, Texas, is self-contained, 
and the AACD will occupy nearly 
100% of the sleeping, exhibit, and 
meeting space. For this reason, our 
members can be assured of eas-
ily meeting with their friends and 
having numerous opportunities 
to make new ones. Our leadership 
understands how important it is to 
help every single member feel at 
home and invited to participate at 
every level, and we will offer many 
opportunities for this to occur. Our 
New Member Breakfast, Interna-
tional and Affiliate Receptions, and 
other social events will take place on 
site to encourage greater mingling 
and afford more opportunities for 
connections among our member-
ship. You will not want to miss the 
Welcome Reception or the Celebra-
tion of Excellence Gala, as both will 
be celebratory and fun. 

concePt #4: skills dAy

While the 26th Annual AACD 
Scientific Session will officially 
open on Wednesday morning, April 
28, with our opening General Ses-
sion, you will not want to miss our 
Tuesday Skills Day. Members will 
be offered a wide array of hands-
on, training-oriented skills events 
focused on non-clinical learning 
and application. A few of the areas 
in which specific training and skills 

development will be offered include 
developing speaking skills, writing 
for the Journal of Cosmetic Dentistry, 
and volunteering for the AACD. 

concePt #5: AccreditAtion trAck

As many of our members pur-
sue Accreditation in the AACD, our 
Accreditation Committee and the 
American Board of Cosmetic Den-
tistry (ABCD) have established an 
Accreditation Track that will ensure 
that candidates are fully supported 
and trained in the clinical areas in 
which they must demonstrate com-
petency. Because required courses 
will be offered more than once, 
candidates can plan their week to 
include all of the offerings that will 
complete their learning require-
ments.

concePt #6: fully vetted 
workshoPs And lectures

The PEC has proposed innova-
tive standards for all speakers that 
will be reflected in the invitations 
and contracts to ensure that they 
understand that providing quality/
relevant content over self- or corpo-
rate promotion is the standard to 
which they will be held. The intent 
is to offer guidance that will help 
speakers gear their presentations to 
our unique group. Presenters must 
create titles and synopses that accu-
rately reflect the program they will 
deliver. Presentations must adhere 
strictly to time limits, and speakers 
must stay on topic, as well as meet 
the learning objectives they pro-
posed. Speakers must use respectful 
and inclusive language, as well as 
adhere to the AACD’s strict ethical 
standards and conflict of interest 
policy. They must, where appropri-
ate, plan to engage the audience in 
the learning experience and provide 
ample time for questions and com-
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ments. With the sole exception of 
corporate-sponsored lectures, prod-
uct endorsement or promotion is 
not acceptable, and discussion of 
products and services must acknowl-
edge that there are many worthy op-
tions in each of those areas.

concePt #7: digitAl world

Get ready to visit the AACD’s 
Digital World, where multiple man-
ufacturers will be demonstrating a 
seemingly endless array of digital 
technologies available to dentistry 
today. From digital impressions to 
cone beam technology, attendees 
will have the opportunity to inves-
tigate all of these innovations in a 
non-sales environment. Our ven-
dors will, of course, be available in 
the 26th Annual AACD Scientific 
Session’s exhibit hall to supplement 
this innovative offering, but Digital 
World will provide a new dimension 
for product evaluation. 

concePt #8 comPlete teAm 
ProgrAmming

The PEC understands the ma-
jor commitment dentists make to 
bringing team members to AACD’s 
annual scientific sessions. For this 
reason, they deserve to find a com-
plete array of solid programming 
specifically for them. Our structure 
provides a full slate for dental as-
sistants, dental hygienists, business 
staff, and patient coordinators in 
clinically oriented, as well as rel-
evant non-clinical, topics. We even 
provide a Spouse Forum for non-
dentist spouses who want to discuss 
common interests. 

concePt #9 hAnds-on workshoPs

One of the most lauded aspects 
of our annual scientific sessions has 
been the inclusion of many hands-

on clinical workshops for the single 
registration fee. In Texas, clinical 
workshops will be available for den-
tists, laboratory technicians, dental 
assistants, and dental hygienists. 
Other non-clinical hands-on train-
ing also will be available to ensure 
that attendees are provided more 
practical and application-oriented 
learning. 

concePt #10 tArgeted 
ProgrAmming

Initially you will notice several 
helpful changes in the AACD Scien-
tific Session Preliminary Guide, where 
you will see programs grouped ac-
cording to professional category 
(Dentist, Laboratory Technician, 
Team), learning level (foundational, 
intermediate, advanced), and focus 
(clinical, non-clinical, and sub-sets 
of each). We have ensured that each 
registrant will be quickly and easily 
drawn to the programming designed 
specifically to meet his or her needs. 

concePt #11 A few surPrises

At this point we haven’t shared 
everything, and over the next few is-
sues of the Journal of Cosmetic Den-
tistry, we will reveal much more. Stay 
tuned for information about our 
General Sessions, Team Treatment 
Event, and many more of our speak-
ers. Plans are still underway, and you 
can count on each event being truly 
worthwhile.

concePt #12 creAte A “legAcy” 
for AAcd Attendees. how cAn 
the AAcd chAnge the fAce of 
dentistry And influence our Peers 
in A cAring And Positive wAy?

“Team Texas” is intentionally 
reaching out to our newer, as well 
as more experienced, members to 
revisit the basic components of our 

technology and curriculums in an 
evolving, comprehensive, and par-
ticipatory manner. We will strength-
en the entire dentist-auxiliary-labo-
ratory technician team by offering 
many more valuable and stimulat-
ing programs for each participant. 
We have used a “new form” of math 
to create an environment in which to 
improve our members’ talents and 
help them excel: We subtract what 
does not work, add what was miss-
ing, and alter what needs adjusting. 
Finally, “Team Texas” will multiply 
the opportunities to interface with 
your speakers and colleagues in or-
der to make this upcoming meeting 
the most exceptional one you have 
ever attended. 

We look forward to welcoming 
each of you to our 26th Annual 
Scientific Session. Your AACD 
Scientific Session Preliminary Guide 
will be available soon, and we urge 
you to register early—and to bring 
your entire team! This will be an 
event you definitely will not want 
to miss, and one we do not want to 
miss you, either. 
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The American Academy of Cosmetic 
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give bAck A smile PAtients cAn need 
dentures, too

by
Richard	Gangwisch,	DDS	
MAGD,	ABGD
Lilburn,	GA
www.gangwischdentalgroup.com

introduction And overview

“Annie” (not her real name) was referred to my office by the AACD’s Give 
Back A Smile™ (GBAS) program. She did not have much with which to smile. 
On the upper, she had only a couple of worthless canines, the anterior teeth 
having been knocked out by an abusive boyfriend and the posteriors lost due 
to neglect (Fig 1). I was the third dentist she had seen to help her with her 
problem; she may not have needed 10 laminates, but certainly we all made at 
least one denture while we were in school. There is no reason that any one of 
us shouldn’t be able to help her. 

The gleam in her eye and the beautiful, ear-to-ear smile  
were all the payment I needed.

Annie had to be driven across town to our office, which, in Atlanta, is a very 
long trip both in distance and time. Looking into her sad eyes, I sensed a nice 
person inside (Fig 2). After she had come such a long way, how could I be the 
third dentist to reject her?

I do not make many dentures in my practice, either, but felt that this lady 
was worth going the extra mile, so I got out my denture impression trays and 
went to work. I enlisted the help of a couple of laboratories; after I explained 
the situation, both of them generously agreed to do their part of the work pro 
bono.

After five appointments—one for surgery and four for prosthesis construc-
tion—and a number of months (it was difficult for her to find someone to 
drive her the distance to our office), the day finally came. There wasn’t much 
surgery needed. As Annie entered the room, the corners of her mouth were 
curling up in anticipation. I inserted the new dentures, and handed her a mir-
ror. That was the golden moment that made all the work worthwhile. The 
gleam in her eye and the beautiful, ear-to-ear smile were all the payment I 
needed. When we had her pose for pictures, there was no need to ask her to 
smile—in fact, we couldn’t wipe that grin off her face if we had tried.

gangwisCh 
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PAtient history

Annie, a 52-year-old female with 
a medical classification of ASA III, 
presented to our office for dental re-
construction necessitated by physi-
cal assault by her then-boyfriend. 
Her medical history included in-
sulin-dependent diabetes, kidney 
and liver problems, mitral valve 
prolapse, hypertension, and an en-
larged heart. Her former boyfriend 
had punched her in the mouth, 
breaking off most of her incisors, 
upper and lower. The social worker’s 
report mentioned that Annie had to 
be relocated to a “safe house” and 
that the perpetrator had since been 
incarcerated. 

clinicAl evAluAtion And 
diAgnosis

The patient’s partially edentulous 
maxilla contained only canines. 
These were mobile and poor candi-
dates for abutments for a removable 
prosthesis. The mandibular arch 
contained only teeth ##21-23, #27, 
and #28. Tooth #23 was mobile, but 
the other remaining teeth were sol-
id enough and in reasonably good 
periodontal health to be used as 
abutments.

treAtment PlAn

It was decided to extract the up-
per canines due to their unsuitability 
as partial denture abutments. Tooth 
#23 was serving no purpose either 
functionally or esthetically, so that 
was also marked for removal. For 
the lower arch, my recommendation 
was for a partial denture utilizing 
the remaining teeth as abutments. 
For the upper arch, the patient was 
presented with two options: An im-
mediate denture, or a normal den-
ture with a waiting period for heal-
ing. As the patient had been partially 
edentulous for a while, she opted for 
a denture constructed after adequate 
healing had taken place.

treAtment

PrePArAtion

During our first treatment ap-
pointment, teeth #6, #11, and #23 
were extracted uneventfully under 
local anesthesia. There was no need 
for any preprosthetic surgery, as her 
residual alveolar ridges were in good 
enough shape to accept dentures. A 
week later, the remaining mandibu-
lar teeth were prepared as partial 
denture abutments and an impres-

sion for the framework was taken 
with Reprosil vinyl polysiloxane 
(VPS) impression material (Dent-
sply Int’l.; York, PA) in a disposable 
stock tray. We could start this early 
before healing had completed be-
cause an altered cast impression was 
planned for later.

finAl imPressions

After a month of healing time, 
we made final impressions of both 
arches. For the maxillary arch, we 
started with a Coe edentulous stock 
impression tray (GC America; Al-
sip, IL). These come in a variety of 
shapes and sizes with the hope that 
at least one will closely approxi-
mate the patient’s edentulous max-
illa. The Coe tray was relined with 
Reprosil, the stiffest VPS putty of 
which I am aware. The tray, with a 
plastic spacer sheet covering the un-
set putty, was placed in the mouth 
and the putty was aggressively bor-
der-molded, allowed to bench set, 
then knife-trimmed; and, voilà—we 
had an instant custom tray. A final 
wash impression was taken using 
the regular-viscosity Reprosil. 

For the lower arch, the laboratory 
placed acrylic tray saddles on the 
partial framework so that an altered 

Figure 1: Preoperative, anterior; not much with which to 
work.

Figure 2: Preoperative, full face; the patient was as 
melancholy as she looks here.

gangwisCh 
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cast impression could be taken. This 
impression is taken to relate the 
tissue-bearing surfaces more accu-
rately to the partial framework, and 
to record the changes in the residual 
ridge due to further healing of the 
extraction site. After verifying the 
proper fit of the framework, an im-
pression was taken of the residual 
alveolar ridges using Express im-
pression material (3M ESPE; St. Paul 
MN). Why did I select Express versus 
Reprosil for that impression? Color 
was the only factor, not any differ-
ence in handling characteristics. 
Because my laboratory uses a blue-
colored acrylic for the altered cast 
tray and Reprosil is blue, it would 
make it difficult to see any pressure 
spots. The purple color of the Ex-
press would easily contrast with any 
show-through of the acrylic tray, in-
dicating a pressure spot. 

Although an extra appointment 
with occlusal rims would have pro-
vided a more accurate fit, because 
Annie had to come from quite a dis-
tance, to save an appointment a pre-
liminary bite was taken on the same 
day as the impression appointment. 
After marks were placed on Annie’s 
nose and chin, the vertical dimen-
sion was determined by having her 

swallow and relax multiple times, 
then measuring with calipers. She 
was instructed to open and close her 
jaw until she was able to reproduce 
the movement with her condyles 
seated in a physiologically optimum 
position. The preliminary bite was 
then taken utilizing three to four 
sheets of baseplate wax heated to 
140° in a hot water bath until very 
pliable. It was molded to approxi-
mate Annie’s arch form, and then 
placed onto the maxillary arch. She 
was then instructed to close slowly 
in centric relation until the calipers 
measured the proper vertical di-
mension. Once in proper position, 
the wax was molded for proper lip 
support and border-molded to the 
point of underextension so that it 
would fit the models without dis-
torting (this wax is used only for bite 
registration, not for a baseplate). 
Then, smile lip lines, midline, and 
interpupillary lines were carved 
into the wax to give the laboratory 
a good starting point. Needless to 
say, we did not try to test phonetics 
at this step. The main objective with 
this technique is to be close enough 
so that the laboratory can do a rea-
sonably good preliminary set-up 

that can be fine-tuned at the try-in 
appointment. 

try-in APPointment

The laboratory got the esthetic 
part right the first time. The bite was 
only slightly off. A remount was 
performed, and the bite was veri-
fied in all excursions. The esthetics 
were verified one last time along 
with phonetics. Finally, the mirror 
was handed to Annie. I have to ad-
mit that my vision was a bit blurred 
from the tears welling up in my eyes. 
She was so happy with the set-up. 
She was also very disappointed that 
she couldn’t take them home with 
her that day.

seAting APPointment

Three months after we began, the 
big day had arrived. With all of the 
preliminary work that was done, the 
dentures were fitted with minimal 
adjustment. As I handed Annie the 
mirror, her face lit up brighter than 
the Las Vegas Strip (Figs 3 & 4). The 
entire staff dropped what they were 
doing and rushed in to be part of 
the moment. In an instant, Annie 
was transformed from a gloomy, de-
pressed woman to one with a bril-
liant smile that radiated her inner 
beauty (Figs 4 & 5).

Figure 3: Postoperative, smile; a tremendous improvement. Figure 4: Postoperative, full face; the patient has a visible 
sparkle in her eyes.
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discussion

The patient’s transformation from 
start to finish was amazing (Figs 2 & 
4). We didn’t tell her that we would 
be taking pictures on seating day, yet 
she showed up wearing makeup, a 
new hairdo, and nice clothes—all 
signs of a new self-esteem, and all 
because of a new smile!

I have worked at a charity clinic 
for a number of years, but have 
never felt the profound sense of ac-
complishment that I did with this 
GBAS patient. This experience was 
extremely rewarding. When asked if 
I would accept another GBAS case, 
my answer was an emphatic “Yes!” I 
urge all members of the Academy to 
join in to help the GBAS program. 
You’ll be glad that you did.
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Figure 5: Happy patient with happy author.
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Questions from senior dentAl students

by
Simona	Cuevas,	DDS
San	Antonio,	TX
simona.dds@gmail.com

Question

Can seventh-generation bonding agents meet all our modern clinical needs?  
Please give us an update and compare with the other bonding generations of  
adhesive systems.

Answer

Current bonding agents available on the market are being classified accord-
ing to five generations. These are primarily characterized by the type of etching 
used (i.e., etch and rinse, total rinse, and self etch), as well as by the number of 
separate steps required for application.

The current bonding agents can be characterized by generation type (fourth, 
fifth, sixth—Type I, sixth—Type II, and seventh) and the clinical application. 
Type, components, smear layer, and availability of dual-cure activation then 
further separate these generations. 

This means the following: 

fourth-generAtion bonding Agents:
• are an etch-and-rinse multiple bottle system

• have three (separate bottle) components (etch, primer, adhesive) 

• remove the smear layer

 Cuevas
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• contain dual-cure activators

• can be used for direct light-
cured restorations

• can be used for indirect post 
restorations (if system has dual-
cure catalysts)

• can be used for core buildups 
(with self-cure composites if 
dual-cure catalysts available)

• can be used for thin or thick 
ceramic veneers.

fifth-generAtion bonding 
Agents:

• are an etch-and-rinse single 
bottle system

• have two (separate bottle) 
components (etch and primer/
adhesive)

• remove the smear layer

• only some of them contain 
dual-cured activators

• can be used for indirect post 
restorations (if system has dual-
cure catalysts)

• can be used for core buildups 
(with self-cure composites if 
dual-cure catalysts available)

• can be used for thin or thick 
ceramic veneers.

sixth-generAtion tyPe i 
bonding Agents:

• are a self-etch, two-step applica-
tion system

• have two (separate bottle) 
components (acidic primer and 
adhesive)

• have a modified smear layer 

• only some of them contain 
dual-cured activators

• can be used for indirect post 
restorations (if system has dual-
cure catalysts)

• can be used for core buildups

• can be used for thin or thick 
ceramic veneers (after etching or 
pumicing of the enamel).

sixth-generAtion tyPe ii 
bonding Agents:

• are a self-etch, one-step applica-
tion system

• have single bottle components 
(acidic primer/adhesive)

• have a modified smear layer

• only some of them contain 
dual-cured activators

• can be used for indirect post 
restorations (if system has dual-
cure catalysts)

• can be used for core buildups 
(with self-cure composites if 
dual-cure catalysts available)

• can be used for thin ceramic 
veneers (after etching or pumic-
ing of the enamel) or thick ones 
(after etching or pumicing of 
the enamel or with dual-cured 
catalyst).

Seventh-generation bonding agents 
use the smear layer as a bonding sub-
strate. The acidic primer demineral-
izes the smear layer and the top layer 
of the underlying dentin surface. 
The acidic primer also infiltrates 
the exposed collagen along with the 
hydrophilic monomers, which then 
co-polymerize. Because the etched 
surface is not rinsed, the demineral-
ized smear layer is incorporated into 
the hybrid layer. The hybrid layer 
ranges in thickness from 0.5 µm to 5 
µm. The acidic primer and adhesive 
monomers also infiltrate collagen 
fibers as the primer decalcifies the 
inorganic component in dentin to 
the same depth, which should mini-
mize voids and potentially leakage 
and postoperative sensitivity.

Bond strengths of seventh-gen-
eration bonding agents were mea-
sured in several studies.1 They re-
vealed bond strengths to enamel 
ranging from 19 to 32 MPA and to 
dentin from 18 to 28 MPA. These 
bond strengths are very comparable 
to other currently used generations 
of bonding agents. 

The ideal recommended uses for 
seventh-generation bonding agents 
are as follows:

Light-cured seventh-generation 
bonding agents are primarily recom-
mended for bonding of light-cured 
direct composite resins (because of 
their acidic monomers they are not 
recommended for use with self-cure 
materials), due to the fact that the 
acidity can deactivate the catalysts 
in self-cure materials and therefore 
inhibit polymerization.

The seventh-generation bonding 
agents can be used with dual-cure 
materials only if they themselves are 
also dual-cured bonding agents.

Wetness sensitivity with seventh-
generation bonding agents is not 
very critical because they have water 
as a solvent (rather than ethanol or 
acetone).

Should heavy contamination oc-
cur, the recommendation is to rinse 
the affected area with water and to 
reapply the bonding agents.

It is important to also remember 
that on unground enamel the rec-
ommendation stands to use phos-
phoric acid before the application 
of the bonding agents, or even just 
polish the affected enamel with 
pumice.

Reference
1. Powers JM, O’Keefe KL. Update on seventh 

generation bonding agents; clinical mate-
rials review. Inside Dent 5(2):52-56, 2009.



eLearn More.

Experience the AACD eLearning Program. This exclusive member 
learning tool is designed to elevate your skills to a whole new 
level of dentistry, at your convenience, from the comfort of your 
own home or office, and at a pace that works best for you. 

www.aacd.com • 608.222.8583 • 800.543.9220

Prepless 
Veneers: Smile 

Design and Seat, 
presented by AACD Accredited 
Fellow David Hornbrook, DDS, 
is the most recent addition to 
the AACD eLearning Program 
library. Subscribe online today 
to experience AACD quality, 
high-definition, on-demand 

cosmetic dental 
education!



  Journal of Cosmetic Dentistry ©2009
	 	 Summer	2009	•	Volume	25	•	Number	2

 32

St
u

D
eN

tS
’ Q

u
eS

ti
o

N
S Cuevas 

Sources
Barakat NM, Powers JM. In vitro bond 
strength of cements to treated teeth. Aust 
Dent J 31:415-419, 1986. 

Farah JW, Powers JM (eds.). Bonding 
agents. Dental Advisor 25(5):1-9, 2008.

Farah JW, Powers JM (eds.). 6th and 7th 
generation bonding agents. Dental Advisor 
23(8):5, 2006.

O’Keefe KL, Uceda-Gomez N, Pinzon LM, 
et al. Bond strength of self-etching adhe-
sives to pre-treated enamel. Dental Advisor 
Research Report No. 1, June 2005.

Pinzon LM, O’Keefe KL, Powers JM. Adhe-
sion of composite with self-etching primer 
to saliva contaminated moist and dry den-
tin. Trans Acad Dent Mater 16:36, 2002.

Pinzon LM, O’Keefe KL, Powers JM. Bond 
strength of composite with self-etching 
adhesives to blood-contaminated dentin 
[abstract]. J Dent Res 82(Spec Issue A):570, 
2003.

Pinzon LM, Reis A, Saiz E, et al. Interfacial 
structure and nanomechanical properties 
of self-etch adhesive systems over time 
[abstract]. J Dent Res(Spec Issue A):116, 
2007. 

Powers JM, Sakaguchi RL (eds.). Craig’s 
Restorative Materials (12th ed.), St. Louis, 
MO: Mosby Elsevier; 2006.

Powers JM, Wataha JC. Dental Materials: 
Properties and Manipulation (9th ed.). St. 
Louis, MO: Mosby Elsevier; 2007.

______________________
v

www.aacd.com • 800.543.9220 • 608.222.8583

Your pursuit for excellence begins in the American Academy 
of Cosmetic Dentistry. Learn more. Share more. Achieve 
more. Give more. Be more. Do more. Get more. Become an  
active member. 

The American Academy of Cosmetic Dentistry is the world’s largest non-profit, 
international membership association dedicated to advancing excellence in the 
art and science of cosmetic dentistry and encouraging the highest standards of 
ethical conduct and responsible patient care.

Get More.



 Journal of Cosmetic Dentistry ©2009 
Summer 2009 • Volume 25 • Number 2  33

AccreditAtion essentiAls

In ThIs secTIon:
introduction to AccreditAtion essentiAls v by Edward LowE, dMd, aaaCd ................................................................................... 34

AccreditAtion clinicAl cAse report, cAse type V: 
six or More direct resin Veneers v by NiCk a. addario, ddS ........................................................................................................... 38

exAMiners’ perspectiVe for dr. nick A. AddArio v by rEbECCa k. PittS, dMd, FaaCd ...................................................................... 48

AccreditAtion clinicAl cAse report, cAse type ii: 
one or two indirect restorAtions v by StEvEN a. GorMaN, ddS, aaaCd ........................................................................................ 50

exAMiners’ perspectiVe for dr. steVen A. GorMAn v by rEbECCa k. PittS, dMd, FaaCd ....................................................................59



  Journal of Cosmetic Dentistry ©2009
  Summer 2009 • Volume 25 • Number 2

 34

A
c

c
r

ed
IT

AT
Io

n
 e

ss
en

TI
A

ls Lowe 

IntroductIon to AccredItAtIon essentIAls

by
Edward Lowe, DMD 
 AACD Accredited Member 
(AAACD)
Vancouver, BC, Canada
www.mysmilemakeover.com

The path to earning Accreditation 
in the AACD is not without detours 
and roadblocks. This section of the 
Journal of Cosmetic Dentistry (JCD) 
not only celebrates successful cases; 
it also enables us to discover the 
journeys of our peers who chose not 
only to acquire knowledge, but also 
to take action and use it to enhance 
their skills and enrich their patients’ 
lives. 

I recall attending a two-hour 
lecture one evening, during which 
a colleague spoke about his experi-
ences in cosmetic dentistry. All of 
the dentistry was performed at a 
fairly high level. The majority of his 
clinical presentation consisted of 
several intraoral preoperative and 
postoperative photographs, along 
with glamour headshots and a story 
about the patient in each case. If one 
were to consider only the lecturer’s 
speaking style, stage presence, enter-

tainment value, and polish, the pre-
sentation was flawless.

At the conclusion of the seminar, 
I spoke with several of the attendees, 
who raved about the quality of the 
dentistry. When I inquired about 
what they got out of the program, 
their reactions included the follow-
ing statements: “I didn’t learn much”; 
“He talked about, but didn’t reveal, his 
techniques”; “He never showed his mis-
takes”; “I wish he shared his diagnostic 
thought processes”; and, “I would have 
loved to see a step-by-step of the proce-
dures.” Nevertheless, the majority of 
the audience thought the speaker 
was hilarious!

I had two epiphanies that eve-
ning. First, it is possible to be a cap-
tivating and entertaining speaker 
simply by developing a keen sense 
of comedic timing and a talent for 
telling great stories. Second, den-
tists are naturally curious about how 

things are accomplished. We yearn 
to see how the successes are achieved 
in order to give us something to as-
pire to and be passionate about. We 
want to see how failures occur so as 
to learn from them and use them as 
springboards toward greater success. 
In fact, I decided that if I ever pre-
sented, I would show more failures 
than successes because that is how 
we learn. 

“Accreditation Essentials” is 
about learning why a well-selected 
case looks great, and understanding 
the thought processes of the clini-
cian presenting the dentistry. This 
is meant to enhance our own skills 
and to enrich our repertoire of diag-
nostic and treatment decisions. In 
some instances in which a clinician 
presents a more demanding case, we 
are guided through the detours and 
roadblocks along the journey and 
how they were overcome.

“Success is a journey, not a destination. The doing is often more important 
than the outcome.”—Arthur Ashe
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It is not easy to open our “clos-
et doors” and have our colleagues 
peek in and look at our collection of 
“skeletons.” We are always apprecia-
tive of the people in the AACD Ac-
creditation process who are willing 
to take the time to share their voyage 
with us in the JCD. It is just one of 
the reasons why this peer-reviewed 
journal is a first-class resource for 
cosmetic dentistry.

In this issue, we share the experi-
ences and successful AACD Accredi-
tation cases of two talented dentists. 
Dr. Nick Addario features his Case 
Type V, Six or More Direct Resin Ve-
neers; and Dr. Steve Gorman show-
cases his Case Type II, One or Two 
Indirect Restorations. 

Successful completion of Case 
Type V tests the clinician’s capacity 
to handle resin, as well as all prin-
ciples of smile design, function, and 

dental anatomy. It is a skill that ev-
ery accomplished cosmetic dentist 
should possess. Dr. Addario takes a 
challenging case selection and dem-
onstrates his ability to enhance the 
patient’s appearance with a judi-
cious use of resin. 

The challenge with Case Type II 
is that it assesses the clinician’s abil-
ity to match the surrounding natu-
ral dentition. It involves one or two 
indirect restorations in the maxillary 
anterior region treating incisors; the 
adjacent teeth cannot have existing 
indirect restorations. Smile design 
is of lesser weight in these cases. 
However, it is essential for the cli-
nician to deliver an esthetic result 
that fits with the pre-existing natu-
ral condition. Dr. Gorman presents 
a demanding case of two discolored 
central incisors that were enhanced 
with porcelain veneers to match the 

adjacent natural lateral incisors and 
return his patient’s smile to a natu-
ral state. 

Dr. Rebecca Pitts shares the ex-
aminers’ perspective on each case 
with us. The examiners’ feedback al-
lows us to admire what key elements 
contributed to a successful case and 
to learn from the faults incurred that 
invariably can be present. This will-
ingness to share and grow is what 
makes this section of the Journal of 
Cosmetic Dentistry an invaluable re-
source for constant and never-end-
ing improvement.

Congratulations to Dr. Addario 
and Dr. Gorman on their success in 
the AACD Accreditation process. We 
are grateful for the privilege of peer-
ing into your closets!

______________________
v

Lowe 
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AccredItAtIon clInIcAl cAse report, cAse type V: 
sIx or More dIrect resIn Veneers

by
Nick A. Addario, DDS
Chula Vista, CA
www.sunbowdentistry.com

IntroductIon

Treatment planning in cosmetic dentistry is a process that requires the den-
tist to visualize the final outcome with treatment options that meet the specific 
needs of the patient. A successful outcome is dependent not only on the cos-
metic result, but also on weighing the costs to achieve the desired result. This 
philosophy is especially relevant when treating young patients. 

Direct composite veneers can be some of the most challenging restorations that 
can be offered to a patient.

The case described here is that of a young girl who desperately wanted to 
improve her smile. During her treatment planning, we wanted to achieve a 
natural-looking smile with conservative treatment. Preservation of tooth struc-
ture was paramount because, no matter which type of restorative material we 
chose, it would have to be redone more than once in her lifetime. Direct com-
posite veneers can be some of the most challenging restorations that can be of-
fered to a patient. Young patients can be excellent candidates for direct bond-
ing, especially if preservation of tooth structure is a high priority. In this case, 
the use of composite resin veneers in conjunction with orthodontic treatment 
proved to be a very conservative cosmetic option that yielded great patient 
satisfaction (Fig 1).

pAtIent HIstory

The patient was a 15-year-old female in excellent physical health. She had 
had several restorations placed due to a relatively high caries rate. Tooth #29 
was congenitally missing (second premolars and lateral incisors are the most 
commonly missing permanent tooth).1 Tooth T was retained. Her oral hygiene 
was fair. Her chief complaint was that her teeth appeared stained and discol-
ored (Figs 2-4). 
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dIAgnosIs

A comprehensive examination 
was done and a full-mouth series 
of radiographs was taken. She had 
no dental decay, but generalized 
gingivitis was evident. Her temporo-
mandibular joint was asymptom-
atic, with no audible sounds and a 
normal range of motion. She had a 
Class I occlusion and mild crowd-
ing of her maxillary and mandibular  
anterior teeth. 

Her tooth discoloration was 
caused by amelogenesis imperfecta, 
a relatively rare genetic disorder 
characterized by abnormal enamel 

formation. The term “amelogenesis 
imperfecta” is reserved for develop-
mental alterations in the structure of 
enamel that are not associated with 
a systemic disorder.2

estHetIc consIderAtIons

cAnted MAxIllA

The patient had a slight cant to 
her maxilla. There was also supra-
eruption of the premolars on the 
right side because of the lower oc-
clusal plane in the area of the re-
tained deciduous tooth. Since there 
was gingival reveal when she smiled, 
these factors could not be resolved 

with restorative dentistry alone. An 
interdisciplinary approach would be 
prudent, considering such options 
as implant placement to replace the 
deciduous tooth and orthodontics 
to improve the plane of occlusion. 

gIngIVAl HeIgHt And tootH lengtH 
dIscrepAncIes 

There were discrepancies with 
tooth length and gingival height. 
The patient’s periodontal pock-
ets ranged from 2 mm to 4 mm 
throughout the anterior segment. 
Crown lengthening with osseous re-
contouring was an option to balance 
gingival display. Since the patient 

Figure 1: Preoperative; significant cant is visible in the patient’s smile. Postoperative; mild improvement in the appearance 
of the cant, although there is more gingival display on the right side.

Figure 2: Preoperative; smile is dark and discolored. Postoperative; teeth are brighter with natural  
tooth color characteristics.
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Figure 3: Preoperative and postoperative 1:2 right smile.

Figure 4: Preoperative and postoperative 1:2 left smile.

Figure 5: Preoperative; note the gingival inflammation and the uneven gingival contours. Postperative; the gingival health 
and appearance are improved. Although the tooth length discrepancies are better, #9 is still longer than #8.

 AddArio
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was only 15 and still growing, there 
was a possibility of future changes 
to her gingival display and smile. 
We also had to take into account 
that this would not be an option 
should we alter her plane of occlu-
sion as mentioned previously. Due 
to her age and financial constraints, 
we felt that this could be an option 
when she is older. 

Since there was some periodontal 
tissue that could be removed with-
out encroaching on the biologic 
width,3 plans were made to gain 
some balance with conservatively 
contouring the soft tissue and alter-

ing the tooth length with restorative 
material (Figs 5-7). 

FunctIonAl consIderAtIons

The patient had a Class I oc-
clusion and mild crowding of her 
maxillary and mandibular anterior 
teeth. She presented with bilateral 
canine guidance, although it was 
short-lived in excursions as her max-
illary canines were rotated signifi-
cantly (Fig 8). 

treAtMent plAnnIng

The treatment-planning decisions 
emphasized conserving tooth struc-

ture and minimizing financial costs. 
Since the patient’s teeth seemed suf-
ficiently mineralized, I thought that 
she would be an excellent direct 
bonding case; I could minimize the 
amount of tooth structure removed 
and still mask the color discrepan-
cies within the tooth structure. Ad-
ditional layers would create internal 
effects and, in the end, an improved 
texture and finish. 

Prior to restorative treatment, I 
believed that orthodontic treatment 
would be essential to achieve our 
goals. First, it would put the teeth in 
proper arch form, allowing for con-
servative preparation designs and 

Figure 6: Preoperative and postoperative 1:2 right retracted view.

Figure 7: Preoperative and postoperative 1:2 left retracted view.

AddArio 
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eliminating the need to do aggres-
sive tooth reduction, especially on 
the mesial of the canines. Second, a 
corrected anterior alignment would 
improve her canine guidance,4 
which would protect her new resto-
rations in excursive movements. 

After discussing our treatment 
options with the patient and her 
parents, we decided to do limited 
orthodontic treatment, at-home 
tray whitening, conservative tissue 
sculpting, and direct composite ve-
neers on ##4-14.

treAtMent

pre-restorAtIVe treAtMent

The patient required a prophylax-
is and extensive oral hygiene educa-
tion and reinforcement to improve 
the status of her gingivae prior to 
restorative treatment.

Treatment was initiated by tak-
ing the 12 AACD required views in 
digital format with a Canon 30D 
camera (Lake Success, NY). We then 
proceeded to take the radiographs 
and polyvinyl siloxane impressions 
necessary for the Invisalign (Align 
Techology; Santa Clara, CA) treat-
ment. Our prescription included 

management of her crowding and 
rotated canines. The objective was to 
round the arches in the anterior seg-
ments and improve her canine guid-
ance. The patient was able to finish 
orthodontics after 10 aligners were 
placed on both arches. She wore 
each aligner for two weeks, for a to-
tal of 20 weeks. The patient placed 
16% carbamide peroxide whitening 
gel (Discus Dental; Culver City, CA) 
in the first set of aligners for two 
hours each day. 

After orthodontic treatment 
was completed, we made new im-
pressions with a facebow transfer 
(Axioquick; Munich, Germany). A 

Figure 8: Preoperative and postoperative occlusal view. Note that the canines’ rotation is improved in the arch form. 

Figure 9: The hypocalcified enamel was completely 
removed from #9.

Figure 10: Bulk composite on #8 and #9. Note the 
magnitude of superficial hypocalcification on the other 

maxillary teeth, as they are dehydrated.
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diagnostic wax-up was made from 
mounted study models. I fabricat-
ed a putty index from the palatal, 
which served as an incisal evalua-
tion guide and a lingual matrix. A 
facial putty matrix was also made to 
evaluate facial reduction. 

restorAtIVe treAtMent

Local anesthesia began with 2 
carpules containing 1.8mL of 2% 
lidocaine with 1/100,000 epineph-
rine via buccal infiltration to anes-
thetize the anterior teeth. A gingi-
vectomy was performed with an 
Opus 5 diode laser (Lumenis; Santa 
Clara, CA) at 1.5 watts continuous 

wave in order to balance the gingi-
val form without invading biologic 
width. 

Restoration of her teeth was done 
in segments beginning with #8 
and #9. The hypocalcified layers of 
enamel were removed until I reached 
normal-looking hard tissue using a 
football-shaped diamond (Brasseler 
USA; Savannah, GA). I removed a 
thin layer off the facial of the teeth 
with a flame-shaped diamond (Bras-
seler). The facial putty matrix was 
utilized to confirm that there was 
enough space to layer composite. 
My goal was to do as little prepara-
tion as necessary and stay in enamel 

(Fig 9). The only places that were 
more aggressively prepared were the 
areas that were milky white and dark 
orange, because these hypocalcified 
areas must be bonded.5 Size 0 retrac-
tion cord (Dux Dental; Oxnard, CA) 
was placed. 

The teeth were etched with 37% 
phosphoric acid (Pulpdent; Wa-
tertown, MA) for 30 seconds, then 
rinsed and dried with a warm-air 
tooth dryer. Single Bond (3M ESPE; 
St. Paul, MN) was then added and 
light-cured. A lingual putty matrix 
was used to help mold the lingual 
form with Filtek Supreme white 
enamel (WE) (3M ESPE). A2B was 

Figure 11: View before final contouring and polishing.

Figure 12: Preoperative; the degrees of hypocalcification, discoloration, and uneven texture can be appreciated. 
Postoperative; the overall appearance of the teeth is improved. The internal effects and translucency are apparent. 

AddArio 
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used to blend the deeply prepared 
areas with the rest of the prepared 
tooth structure to create a homog-
enous and even structure to build 
my layers on. On #8 and #9, I placed 
Filtek Supreme extra white body 
(XWB) on the prepared surfaces. 
This was cut back in between mame-
lons and WE was placed in this space  
(Fig 10). My intention was to create 
internal translucency by using a low-
er-value enamel composite shade. 
The entire facial surface was then 
covered with Filtek Supreme clear 
translucent (CT) nanofill. The later-
als were then prepared, and I used 
similar shading as I did on the cen-

trals. On the canines, after I formed 
the lingual with WE, I placed a den-
tin shade, Filtek Supreme A2D, in 
the areas that were lengthened to 
create opacity and block out any 
transition from tooth to composite.6 
This was coated with WB on the in-
cisal two-thirds and Filtek Supreme 
B1B on the cervical. On the premo-
lars, I used B1 on the cervical one-
third and WB on the cervical two-
thirds (Fig 11). All teeth had a final 
layer of CT so the final polish would 
result in a high luster (Fig 12). 

I shaped the teeth with red stripe 
finishing diamond burs (Brasseler) 
and Flexidiscs (Cosmedent; Chicago, 

IL). The interproximals were 
refined with scalpel blades (Miltex; 
Bethpage, NY) and interproximal 
finishing strips (GC America; 
Alsip, IL). They were polished with 
fine pumice, green polishing cups 
(Ivoclar Vivadent; Amherst, NY), 
and Flexibuff discs (Cosmedent) 
with Enamelize polishing past 
(Cosmedent).6 

Careful evaluation of the case 
was performed with photographs 
that revealed texture discrepancies 
and a couple of bubbles. These were 
remedied by removing the defects 
with a small diamond, beveling the 
defect, air-abrading the area, etching, 

Figure 13b: Post-orthodontic treatment, showing a proper 
embrasure after composite was placed and contoured.

 Figure 13c: Rotation relapse and the cosmetic impact this 
had on the final outcome. 

 AddArio

Figure 13a: Pre-orthodontic treatment.

Figures 13a-13c: During 
the extended treatment 

time, #11 rotated 
considerably.
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applying a thin layer of unfilled 
resin, placing a small amount of 
resin, curing, then finishing and 
polishing the area.7 

A nightguard was fabricated and 
the patient was instructed to wear it 
every night to act as a retainer for the 
upper teeth and maximize the lon-
gevity of her restorations. 

A lesson leArned

This case took several visits over 
a period of weeks. When feasible, 
Essix (Dentsply Raintree Essix; Sara-
sota, FL) retainers were made in be-
tween visits. There were times when 
the patient did not have a retainer 
to wear and times when she had the 
retainer, but did not wear it. This 
caused some relapse in rotation 
of her canines. Instead of rotating 
the canines back into the desired 
positions, they were simply recon-
toured. This led to show-through of 
tooth structure, especially on #11, 
where the incisal lingual is visible  
(Figs 13a-13c). 

conclusIon

A dark smile from amelogenesis 
imperfecta can challenge a teen-
ager’s self esteem. This was a young 
patient who was embarrassed to 
show her teeth and now loves to 
smile. Her mother recently told me 
she now really “hams it up” at every 
photo opportunity. This conserva-
tive approach was a challenging ex-
ercise in direct bonding. I am grate-
ful to have had the opportunity to 
learn from this patient through the 
Accreditation process. 
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exAMIners’ perspectIVe For dr. nIck A. AddArIo

by
Rebecca K. Pitts, DMD
AACD Accredited Fellow Member 
(FAACD)
Lake Mary, FL
www.drrebeccapitts.com

Accreditation Case Type V in-
volves treatment of six or more 

maxillary anterior teeth with direct 
resin veneers. To succeed, the mem-
ber in the process must possess the 
ability to create excellence in smile 
design, dental morphology, and us-
age of shade and effects without the 
assistance of a laboratory technician 
or the luxury of an extraoral working 
environment. Therefore, this case 
type is considered one of the most 
difficult of the Accreditation clini-
cal case requirements. It is highly 
recommended that the members 
in the process not add burden to 
themselves or reduce their chances 
of passing by selecting cases that are 
too complicated or cases that will in-

evitably finish with a compromised 
outcome despite clinical excellence.

Dr. Addario was kind enough 
to allow us the privilege of illus-
trating this point with his case. Dr. 
Addario’s exceptional proficiency 
in handling composite resin was 
clearly demonstrated. So why did 
the case pass marginally? The chief 
concerns expressed on all examin-
ers’ scorecards were the height asym-
metry of the contralateral gingivae/
teeth and the show-through of the 
discolored tooth structure on the 
canines. 

Smile design is of paramount 
importance in Case Type V and sym-
metry is one of its critical elements. 
Selecting a case with preoperative 

asymmetry does not adversely affect 
the scores as long as the flaw does 
not exist postoperatively. Bear in 
mind that examiners are obligated 
to judge the esthetics of a case based 
on the final outcome compared to 
the ideal, rather than to how the 
case started. Therefore, whenever it 
is foreseeable that such significant 
compromises will not be rectified, 
as in this case, it is best to select a 
different patient. Otherwise, the 
member in the process is essen-
tially starting with a minus score. A 
point deduction system is used in 
Accreditation clinical case evalua-
tion, where a score of minus eight or 
more constitutes failure. Beginning 
a case with a negative score imposes 
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a major disadvantage to the member 
in the process. 

Severe discoloration of the teeth 
added an additional challenge to 
this case. Dr. Addario managed to 
mask the defects superbly in most 
areas. However, all examiners ob-
served show-through of the discol-
ored tooth structure at the cervical 
of the canines.

Penalties from these two flaws, 
which cost Dr. Addario several 
points, could have been avoided 
by opting for another patient dur-
ing the case selection process. To 
his credit, however, he performed 
very well in other areas, thereby 
minimizing further deductions and 
passing the case. Dr. Addario is to 
be congratulated on his impressive 
achievement.

The AACD has established a men-
toring program comprising examiners 
who volunteer their time to help mem-
bers in the process through different 
steps in the Accreditation process, in-
cluding case selection. To find a mentor, 
visit www.aacd.com.
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AccredItAtIon clInIcAl cAse report, cAse type II: 
one or two IndIrect restorAtIons

by
Steven A. Gorman, DDS 
AACD Accredited Member 
(AAACD)
North Oaks, MN
www.drstevegorman.com

IntroductIon

Porcelain laminate veneers offer some of the most exciting restorative and 
esthetic alternatives in dentistry today. With minimal tooth reduction, current 
adhesive materials allow for remarkable changes in appearance while using an 
extremely conservative approach. 

Patient perceptions, expectations, general health, periodontal health, occlu-
sion, condition of remaining dentition, and tooth and gingival alignments are 
some of the factors influencing treatment planning in these cases. Others are 
tooth shapes, colors, lengths, and relative sizes. 

With minimal tooth reduction, current adhesive materials allow for remarkable 
changes in appearance while using an extremely conservative approach.

pAtIent HIstory

The patient was a 49-year-old male in excellent health, with no significant 
medical history. He stated that he had not sought professional care for several 
years and he desired to get his mouth and teeth back in shape. He was also in-
terested in improving smile esthetics. The patient reported having lost a lower 
left first molar due to decay, and he wanted to replace it. He also was aware 
of dentistry’s more contemporary esthetic restorative materials and wanted to 
have all of his past metal-based dentistry removed and replaced with esthetic 
restorations. Teeth #8 and #9 had been injured two years earlier in a boxing 
match and they had darkened over the previous 18 months (Fig 1). There were 
no other symptoms reported. 

Examination revealed several defective amalgam restorations and a frac-
tured and decayed #18. In the area of the lower left first molar, the edentulous 
area showed significant bone loss. Tooth #4 had been treated endodontically 
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and was held together with a large 
amalgam buildup. Periodontally, 
the patient presented with a Type 
II condition (American Dental As-
sociation [ADA])1 characterized by 
generalized gingivitis and posterior 
pocket depths measuring 3 mm to 
4 mm with bleeding. He had an An-
gle Class I relationship with proper 
anterior guidance both protrusively 
and laterally. The lower incisors 
were slightly crowded, giving them 
uneven heights incisally. There were 
wear facets in the upper and lower 
lateral incisors that occurred in the 
lateral protrusive positions. The dis-
coloration reported by the patient 
in #8 and #9 was apparent. Radio-
graphs showed periapical pathology 
radiolucency on #9.

The patient had several cosmetic 
dental concerns:

•	There	was	a	small	“black	tri-
angle” at the gingival embrasure 
between #8 and #9.

•	Teeth	#8	and	#9	were	dark,	es-
pecially in the gingival one-half.

•	Tooth	#4	appeared	dark.

•	The	lower	incisors	were	“un-
even.”

•	The	lower	canines	were	too	
pointed.

Other observations were as fol-
lows:

•	The	patient	had	an	attractive	
smile.

•	He	had	very	bell-shaped	central	
incisors.

•	There	were	diastemata	present	
between #5 and #6, #6 and #7, 
and #10 and #11.

•	The	buccal	corridors	filled	the	
smile; however, the premolar 
areas revealed short teeth and a 
“gummy” appearance.

clInIcAl FIndIngs

Clinical findings were as follows:

•	There	were	wear	facets	on	the	
lateral incisors due to function 
in lateral protrusive movements.

•	There	was	periapical	pathol-
ogy at #9 and nonvital pulps in 
both #8 and #9, as confirmed 
by an endodontist.

•	There	was	ADA	Type	II	peri-
odontal disease.

•	Tooth	#18	was	decayed	and	had	
a crown fracture.

•	Tooth	#19	was	missing.

•	Several	posterior	amalgam	
restorations were in disrepair 
but did not need immediate 
replacement.

•	The	black	triangle	at	the	gingival	
embrasure #8 and #9 was due 
to the bell-crown shape of these 
teeth.

•	The	dark	nature	of	#8	and	#9	
was most probably due to the 
trauma they had experienced 
and blood product leaching 
into the teeth.

If the goal in this case had been 
to build ideal esthetics and restora-
tions in the entire upper anterior 
segment, the treatment plan would 
have required the restoration of 
10 teeth. However, the patient in-
formed me early on that he was not 
concerned about the diastemata 
since they were not apparent from a 
frontal view, and he had no interest 
in changing the tissue heights in the 
bicuspid areas or in making those 
teeth larger. He also had no inter-
est in a cosmetic restoration of his 
crowded lower incisors. His main 
concerns were the dark #8 and #9, 
the black triangle, and the uneven 

Figure 1: Preoperative portrait. 
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lower incisors. The treatment plan 
was based upon health, function, es-
thetics, and the patient’s desires. 

treAtMent plAn 
The treatment plan comprised 

the following steps:

1. Endodontic therapy on teeth #8 
and #9, performed by an endo-
dontist.

2. Interceptive periodontal therapy 
utilizing ultrasonics, diode lasers, 
and reevaluation.

3. Cosmetic recontouring and pol-
ishing #7, #10, ##22-27.

4. Internal bleaching, access closure, 
and porcelain veneers #8, #9.

5. Posterior dentistry at a later 
date to replace failing dentistry 
and to replace tooth #19 with 
bone grafting, an implant, and a 
crown. 

We initially were concerned with 
the amount of “step” in length be-
tween the central and lateral inci-
sors, but when the patient and I 
viewed an overlay mock-up during 
treatment planning we felt the ca-
nine size, the expanse of the smile, 
and amount of tooth display made 

our proposed contours and length 
look natural.2

treAtMent

endodontIc And perIodontAl

The endodontic and periodontal 
procedures were carried out with 
excellent results. Teeth #7, #10, and 
##22-27 were recontoured to pro-
vide improved esthetics, remove the 
remnants of wear from #7 and #10, 
and maintain proper anterior guid-
ance. We were now ready to treat 
#8 and #9. After internal bleaching, 
the endodontic access closures were 

 GormAn

Figure 3: Preoperative and postoperative smile.

Figure 2: Natural die shades for laboratory communication; approved provisionals.
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achieved with resin and we proceed-
ed to the porcelain veneers.

prepArAtIon

Prior to the preparation appoint-
ment, a diagnostic wax-up was done 
on models mounted in a SAM 3 
articulator (Great Lakes Orthodon-
tics; Tonawanda, NY) with facebow 
in centric relation (CR). A Sil-Tech 
(Ivoclar Vivadent; Amherst, NY) 
putty index was made of this wax-up 
and a clear stent preparation guide 
was created to facilitate conservative 
preparations.

Shade mapping was done prior 
to preparation and documented 
with photographs. The patient had 
also made a trip to the laboratory 
to verify shades and characteriza-
tion. Anesthetic was administered 
using 2% lidocaine with 1/100,000 
epinephrine. The teeth were initially 
prepared with depth cuts in three 
planes: Gingival one-third, middle 
one-third, and incisal one-third. A 
round-end diamond (Brasseler USA; 
Savannah, GA) was used to reduce 
remaining tooth structure to these 
depths, again holding the bur in 
three distinct planes of reduction. 

Uniform reduction was carried out 
and distinct chamfer marginal finish 
lines were carried right to the free 
gingival margin. Interproximal fin-
ish lines in the contact areas were 
carried to the mesiolingual and dis-
tolingual areas to aid in correcting 
width. The reduction stent was used 
with a periodontal probe to ensure 
uniform reduction as dictated by 
the diagnostic wax-up. Shades of 
the prepared teeth were taken with 
an Ivoclar Stumpf guide and docu-
mented with photographs. These 
shades were equivalent to the Ivo-
clar IPS natural die shade ND-6 in 

GormAn 

Figure 4: Initial cutback of pressed OM2 ingot; initial stacking of porcelain powder to create translucency. 

Figure 5: Preoperative and postoperative 1:2 retracted view.
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the gingival one-half and ND-7 in 
the incisal one-half (Fig 2). 

proVIsIonAl FAbrIcAtIon

Fine finishing strips (Cosmedent; 
Chicago, IL) were used interproxi-
mally to slightly open the contacts 
to allow distinct visualization and 
finishing by the dental labora-
tory.3 The teeth were rinsed, dried, 
and smoothed with fine finishing 
diamonds (Brasseler). After fur-
ther rinsing and drying, an impres-
sion was taken with a combination 
of light-bodied polyvinyl siloxane 
(Aquasil Ultra, Dentsply Caulk; Mil-
ford, DE) syringed over the teeth and 
a heavier-bodied material in a stock 
tray. The impression was removed, 
inspected and set on the bench. A 
facebow record, CR bite, and stick 
bite were taken and the stick bite 
photographed for the laboratory.4 
Provisionals were fabricated with 
a spot-etch technique, etching the 
midfacial of each preparation with 
a small dot of 35% phosphoric acid 
(Ultradent; South Jordan, UT).5 

A putty matrix of the wax-up was 
used to make a Luxatemp B-1 shade 
provisional (Zenith/DMG; Engle-
wood, NJ).6 After trimming and pol-

ishing, the provisional was bonded 
for 60 seconds on each tooth. Oc-
clusion was checked and adjusted 
in centric, protrusive, and lateral ex-
cursive movements. The patient was 
given postoperative instructions and 
asked to return to the office in three 
days. At that time, photographs and 
an impression were taken of the 
approved provisionals for labora-
tory usage. Vita (Vident; Brea, CA) 
shades 1M2 and 1M1 with moder-
ate translucency would serve as our 
primary color guide (Fig 3).

lAborAtory coMMunIcAtIon And 
FAbrIcAtIon

The laboratory prescription was 
very detailed in describing the por-
celain veneer restorations. The tech-
nician and I prescribed Vita pressed 
porcelain veneers cut back and char-
acterized with Vita layering porce-
lain as the restorative material. Our 
experience with these materials al-
lows us to provide ultimate control 
in color mapping, characterization, 
and translucency. This is an excel-
lent choice for pressed porcelain be-
cause of its ability to cover the dark 
prepared dentin in these teeth. The 
OM2 ingot was used to reach 1M1 
as a base final shade, with the lay-

ering porcelain adding a little more 
opacity at the gingival and the rest 
of the color character to the case (Fig 
4). Included with the prescription 
were preoperative photographs, the 
impression, opposing impression, 
shade photographs, bite registra-
tions, facebow record, photographs 
of dentin shades, photographs of 
the approved provisionals, and an 
impression of the provisionals. Our 
technician also had his own shade 
verification on record.

InsertIon And FInIsHIng

The veneers were inspected on 
working and soft tissue solid mod-
els for integrity of margins, contacts, 
and passive fits. An incisal putty 
guide was fabricated from the pro-
visionals and checked against the 
incisals of the finished restorations 
to ensure adherence to our specifi-
cations. All aspects appeared accept-
able. 

The patient was given anesthetic 
and the provisionals were removed. 
The spot-etched areas were carefully 
trimmed back and cleaned to ensure 
that no bonding agent remained on 
the prepared surface. This allows 
proper seating of the veneers and 

GormAn 

Figure 6: Preoperative and postoperative 1:1 retracted view.
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etching of the enamel in the area. 
The prepared teeth were pumiced, 
rinsed thoroughly, and dried. The 
restorations were tried in, first indi-
vidually to ensure fit and marginal 
integrity, and together to observe 
contacts and relative contour in the 
mouth. The patient was extremely 
happy with the color, shape, char-
acterization, and translucency of the 
restorations. A clear try-in gel (In-
sure; Cosmedent) was placed in the 
veneers for further evaluation. The 
value of #9 appeared slightly lower 
and several try-in pastes were tested 
to find improvement. When #9 was 
tried in with Insure clear paste and 
#8 with Insure YR light try-in paste, 
I was satisfied. The color was very 
pleasing and the patient was al-
lowed to view the restorations while 
sitting in the chair, standing upright 
in front of a wall mirror, and at a 
window with natural light. He was 
happy with all views (Fig 5). 

The veneers were carefully 
cleaned with cotton pellets and 
water, dried, and decontaminated 
with Ultradent phosphoric acid, 
rinsed, dried, and silanated. A thin 
layer of unfilled OptiBond light-
cure adhesive (Kerr; Orange, CA) 
was coated over the silanated sur-
face, air-thinned, and covered to 

protect from polymerization from 
ambient light.7 The prepared teeth 
were isolated with a rubber dam, 
scrubbed with Consepsis, rinsed, 
and dried. A 35% phosphoric acid 
gel was applied to the teeth for 12 
seconds.2 The veneers were placed 
simultaneously to control relative 
position and midline.2 The teeth 
were rinsed and dried and coated 
with Gluma desensitizer (Heraeus 
Kulzer; Armonk, NY) for re-wetting 
of the dentin. The teeth were then 
saturated with several coats of Opti-
Bond dentin primer. Following the 
manufacturer’s recommendation, 
after 20 seconds the excess was 
gently air-thinned to evaporate the 
solvent with a light, warm moisture-
free air spray. The teeth were then 
coated with a thin layer of OptiBond 
unfilled resin. The clear shade of In-
sure luting resin was chosen as the 
luting agent for #9 and YR Light for 
#8, and placed into the veneers. 

The veneers were placed on the 
teeth with light, even pressure until 
fully seated and the excess luting res-
in removed with Cosmedent brush-
es, Hu-Friedy explorer (Chicago, 
IL), and Ultradent resin applicator. 
Initial curing was a spot-tack to cre-
ate stability for further resin cleanup 
before full curing.2 The remaining 

resin was removed with brushes, ex-
plorer, and floss. The margins were 
covered with DeOx (Ultradent) to 
prevent an oxygen-inhibited layer.7 

Each veneer was cured for 90 sec-
onds from all angles. Further excess 
cement was removed with a #12 
Bard-Parker interproximal carver 
(Becton Dickinson; Franklin Lakes, 
NJ) and Cosmedent fine finishing 
strips. The lingual margins were 
blended and refined with Brasseler 
fine finishing diamonds. The proxi-
mal areas were refined with fine fin-
ishing strips, both metal and plastic. 
Occlusion was evaluated and adjust-
ed in centric, protrusive, and lateral 
excursive movements.8 All surfaces 
were smoothed and polished with 
Cosmedent rubber porcelain polish-
ing points and finished with Ultra-
dent porcelain polishing paste. The 
patient was seen one week later for a 
postoperative appointment to refine 
occlusion, esthetics, and comfort. 
All appeared satisfactory (Fig 6).

suMMAry And conclusIon

This case is a good example of 
relatively conservative treatment 
that can make a big difference for 
the patient. We as dentists often 
look at a case and envision doing 

 GormAn

Figure 7: Postoperative full-face view.
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more dental treatment to attain 
optimal esthetics. Often, however, 
if we listen to the patient and what 
really is important to them we can 
see a more subtle solution that cre-
ates an excellent improvement. This 
may satisfy the patient and still leave 
open the possibility of more im-
provement later (Fig 7). 
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exAMIners’ perspectIVe For dr. steVen A. gorMAn

by
Rebecca K. Pitts, DMD  
AACD Accredited Fellow Member 
(FAACD)
Lake Mary, FL
www.drrebeccapitts.com

 Pitts

Accreditation Clinical Case Type 
II is an assessment of the ability 

to match one or two indirect restora-
tions of the maxillary incisors to the 
natural dentition. 

In this case, two discolored cen-
tral incisors were treated. Preopera-
tively, these two teeth were attractive 
except for the discoloration and the 
slight tapering at the cervical, which 
contributed to development of the 
dark triangle. One of the most con-
servative treatment options would 
be to bleach the teeth, then add 
fullness to the cervical contour with 
direct resin application to eliminate 
the unsightly space. However, when 
whitening yields limited results, 
as in this case, further treatment is 
necessary to obtain the match to 
the natural teeth. Dr. Gorman chose 
porcelain veneers to achieve this ob-
jective. 

Accurate communication and 
fine collaboration between the den-
tist and the ceramist are vital to the 
success of Case Type II; this case was 
no exception. In fact, additional 
skills and artistry were demanded 
due to the need to mask the un-
derlying discoloration. Dr. Gorman 
and his ceramist conquered such 
challenges and presented us with an 
outstanding result. 

Minor faults observed by the ex-
aminers included the facial contour, 
which was somewhat convex and 
lacked line angle and lobe develop-
ment. The margins were visible in 
several areas. The examiners also 
found the opacity/value to be slight-
ly higher than the natural teeth. 
Once again, these few imperfections 
were considered minor. No major 
faults were noted.

Accreditation Examiners passed 
this case unanimously. Congratula-
tions to Dr. Gorman and his cera-
mist on this accomplishment. 

The AACD has established a men-
toring program comprising examiners 
who volunteer their time to help mem-
bers in the process through different 
steps in the Accreditation process, in-
cluding case selection. To find a mentor, 
visit www.aacd.com.

AACD Acknowledgment

The American Academy of Cosmetic 
Dentistry recognizes Dr. Rebecca K. 
Pitts as an AACD Accredited Fellow 
Member (FAACD) and Accreditation 
Examiner.

______________________
v



The New Esthetics

Diamond
Esthetic Brilliance 
without Compromise.
Venus Diamond is an unprecedented 
combination of more than 5 years of 
extensive composite research with a 
non Bisphenol-A patented chemistry 
that provides high durability with 
minimal shrinkage. 

Together, these components comprise a 
revolutionary nano-hybrid composite that 
enables perfect color adaptation, ease of 
polish and a high, long lasting shine. 

Venus Diamond. The Perfect Composite. 
For the Perfect Smile.

Venus® is a trademark of Heraeus Kulzer GmbH.  ©2009 Heraeus Kulzer, LLC  300 Heraeus Way, South Bend, IN 46614 Phone: (800) 431-1785  Fax: (877) 271-5211  www.smilebyvenus.com

FREE
SAMPLE!

HERAEUS-PROMO.COM
FOR DETAILS.

Become Part of 
the Fastest-Growing 

Patient Locator Service in Dentistry! 
www.smilebyvenus.com 

or call
1-800-431-1785

Venus Diamond Ad_JCD:PPAD 5/5/2009 3:57 PM Page 1



 61 Journal of Cosmetic Dentistry ©2009 
Summer 2009 • Volume 25 • Number 2

CliniCal SCienCe and art

In ThIs secTIon:
CliniCal Cover Story v by Jason s. olitsky, DMD ............................................................................................................................... 62

a SyStematiC approaCh to eSthetiC and FunCtional treatment v by karl E. HEgyi, DDs, FagD, anD arpaD Csapo ............................70

replaCing Congenitally miSSing lateral inCiSorS and 
enhanCing SoFt-tiSSue eSthetiCS with  
metal-Free three-unit Fixed reStorationS v by EDwarD lowE, DMD, aaaCD, anD nElson a. rEgo, CDt, aaaCD .......................... 100

prediCtable Smile deSign v by anDrE MiCHEl, CDt, aaaCD ................................................................................................................110



  Journal of Cosmetic Dentistry ©2009
  Summer 2009 • Volume 25 • Number 2

 62

c
lI

n
Ic

a
l 

c
o

v
er

 s
To

r
y Olitsky

CliniCal Cover Story

by
Jason S. Olitsky, DMD
Ponte Vedra Beach, FL 
www.smilestylist.com

introduCtion

A successful case begins with the end in mind.1 The treatment is started only 
after there is a clear visualization of the end result. In the case discussed here, 
the patient was evaluated based on three goals, which enabled us to visualize 
a stunning new smile for Whitney Thompson, a future winner of “America’s 
Next Top Model.”

A successful case begins with the end in mind.

Patient HiStory

The patient, a 19-year-old model, presented to our office in February 2006. 
She had been unhappy with her teeth for several years. She wore braces to 
straighten her teeth, but the enamel of her anterior teeth had suffered decalci-
fication during the orthodontic treatment. A previous dentist had treated her 
maxillary centrals and lateral incisors with minimally invasive direct veneers, 
which were discoloring and unnatural in appearance. She wanted to have a 
more attractive and confident smile (Fig 1).

The patient’s goal was to have a whiter, more uniform-looking smile that 
looked natural and not too “commercial.” She was a successful model in 
Northeast Florida, and the esthetic challenge was to create a smile that com-
plemented the other strong and photogenic features of her face without creat-
ing an imbalance to her facial harmony.

The three goals for treating the patient were to optimize oral health, de-
velop occlusal stability, and provide natural-looking esthetics. 

diagnoStiCS

oPtimize oral HealtH

A digital radiographic full-mouth series was taken and an intraoral and ex-
traoral examination was performed. Oral hygiene instructions were discussed 
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with the patient in order to posi-
tively influence the lifespan of her 
new dental restorations. The treat-
ment rationale as explained to the 
patient was to leave no place in her 
mouth that was not cleanable, and 
to reduce and control the stress in 
her mouth.

develoP oCCluSal Stability

Examination of her tooth anato-
my revealed no occlusal pathology. 
She had youthful-looking teeth that 
appeared unworn, with no signs of 
bruxism on the molars or wear due 
to functional stress on the anteriors 
or cuspids that would suggest pro-
prioceptive interference avoidance 
from the posterior teeth.2

A thorough examination revealed 
healthy temporomandibular joints 
and normal musculature. Her oc-
clusion was evaluated by taking an 
open bite centric jaw record along 
with impressions for study casts and 
a Panadent earless facebow (Colton, 
CA). The relationship between the 
upper and lower arches in centric 
relation (CR) was duplicated on a 
Panadent articulator nicknamed the 
“chewing simulator”.3 Clinical eval-
uation of her bite revealed a 2-mm 
overbite and 2-mm overjet, and that 
she appeared to close freely into CR 

without any slide into centric oc-
clusion (CO). To verify the clinical 
diagnosis, her bite was duplicated 
with mounted study casts using 
the composite ball technique. The 
record was taken with the patient 
in hinge rotation and the posterior 
teeth out of contact. The bite estab-
lished a fulcrum in the anterior area, 
allowing the mandible to seat itself 
in the fossa.4,5 

Fabrication of the composite ball 
involved temporarily bonding flow-
able resin to the lower anterior inci-
sor teeth, followed by the placement 
of an uncured ball of hybrid resin 
over the flowable. Using a modified 
chin point technique, the patient 
was allowed to close freely into the 
hybrid resin until the posterior teeth 
were just out of occlusion, then 
the hybrid composite was cured. A 
thin piece of articulating paper was 
pulled though the posterior quad-
rants to verify that the teeth were out 
of contact. After the position was 
verified for accuracy, the posterior 
occlusal relationship was recorded 
with a rigid occlusal bite registra-
tion. The composite ball was then 
removed and the anterior occlusal 
relationship was recorded using the 
same rigid bite registration material, 

giving the laboratory a stable tripod 
on which to mount the study casts.6 

An accurate mounting of the 
clinical occlusion allows for evalu-
ation of any posterior interferences 
to full closure, and any working 
or nonworking interferences that 
would put higher levels of stress on 
the new indirect porcelain veneers. 
The laboratory was then instructed 
to mark and adjust any posterior in-
terference to full closure before wax-
ing the case. 

Provide natural-looking eStHetiCS

The 12 required AACD Accredita-
tion photographs were taken with a 
Canon 20D camera (Lake Success, 
NY) fitted with a 100-mm macro 
lens and ring flash, and a preopera-
tive full-face photograph was taken 
in the photography studio.7 The full-
face and smile images were viewed 
with the patient on the chair-
mounted monitor (Figs 1 & 2). 
While discussing the patient’s goals 
for her new smile, she was shown 
“before and after” images of other 
patients to give her a good idea of 
the capabilities of our dental team. 
She was also shown several images 
from a case done on another patient 
to give her an idea of what to expect 
at each of her appointments. The 

Figure 1: Preoperative full-face view showing strong, 
photogenic features and a smile that throws facial 

symmetry off balance. 

Figure 2: Preoperative smile showing areas that need 
improvement.
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patient was given the opportunity 
to discuss what she liked or disliked 
about our other patients’ smiles and 
we guided her decision making with 
our own personal experience. Our 
goal was to provide information for 
the ceramist to design a functional 
and esthetic wax-up. We focused on 
improving and modifying the fol-
lowing areas of the smile design:

•	smile	line	did	not	follow	the	
lower lip 

•	incisal	edge	position

•	incisal	edge	inclination	was	not	
parallel to intra-pupillary line

•	midline	was	slightly	off

•	buccal	corridor	was	deficient	on	
the bicuspids

•	individual	tooth	inclination	
should be toward the navel

•	tooth	shapes	were	not	estheti-
cally pleasing in relation to the 
patient’s face

•	color	and	morphology	of	
enamel (decalcification and 
existing dentistry).

The patient wanted to solve these 
problems with a long-lasting solu-
tion that would look the absolute 
best. Options were reviewed and a 
treatment plan was agreed upon. 

treatment Plan

The treatment plan was as 
follows:

•	whitening	of	the	lower	arch

•	indirect	porcelain	veneers	 
##4-13.

WHitening

The patient elected to whiten her 
lower teeth as a conservative and 
cost-effective alternative to indirect 
veneers. The decision on the final 
shade of her new veneers was not 
contingent upon the final whitening 
results of the lower teeth, which had 
a nice starting shade. A profession-
ally supervised custom take-home 
tray treatment was determined to be 
the best course for whitening. This 
allowed the patient to whiten her 
teeth until she was happy with the 
results and maintain her whitening 
at home.

treatment

PreParation aPPointment 

The preparation appointment8,9 
was driven by three primary objec-
tives: To optimize esthetics, strength 
of the final restorations, and pre-
dictable long-term function. Prepa-
ration was guided by the laboratory 

wax-up, which served as a working 
model of the final result. The wax-
up was evaluated for smile design 
principles and functional design 
principles to meet our goals for the 
patient. 

Because this was a minimal prep-
aration case, the Sil-Tech (Ivoclar 
Vivadent; Amherst, NY) impressions 
of the wax-up loaded with Luxa-
temp (Zenith/DMG; Englewood, 
NJ) transferred to the patient’s 
mouth with no initial reduction. 
Then the mock-up was transferred 
to the mouth and modifications 
were made. The maxillary arch was 
anesthetized using an AMSA injec-
tion with a .5 carpule of Septocaine 
(Septodont; New Castle, DE) per 
side, administered using the Com-
puDent Wand (Milestone Scientific; 
Livingston, NJ). The .5-mm facial 
reductions were made in the three 
facial planes with an 828 030 depth-
cutting bur (Brasseler, USA; Savan-
nah, GA) and 1.5 mm was reduced 
into the incisal edges of the mock-
up to allow for at least 1.5 mm be-
tween the edge of preparation and 
edge of definitive restoration. The 
mock-up material was then pre-
pared as if it were tooth with a Bras-
seler 6856L 018 bur, removing the 
reduction marks. After the reduction 

Olitsky

Figure 3: Preoperative retracted 1:2 view showing teeth 
prior to minimal preparation techniques. 

Figure 4: Teeth showing minimal preparation, which was 
able to achieve the patient’s goals without  

breaking contacts.
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was completed, the excess Luxatemp 
material was removed with an in-
strument and margins were placed 
on the teeth. 

I prefer, when possible, to place 
supragingival margins that are .2 
to .3 mm in depth, to allow for 
the pressed ingot to become trans-
lucent and blend with the existing 
tooth color. In order to achieve our 
goals, we did not need to break con-
tacts. The cuspid preparations were 
wrapped onto the lingual surfaces 
to control the guidance and the bi-
cuspids were step-prepared. Care 
was taken to extend the finish lines 
enough interproximally to hide the 
margins on this minimal prepara-
tion whitening case (Figs 3 & 4).

Adequate reduction was con-
firmed utilizing the laboratory-
fabricated acrylic facial and lingual 
reduction guides, and the teeth were 
polished and sharp angles were 
smoothed with a Brasseler 8856L 
016 bur and Sof-Lex disks (3M 
ESPE; St. Paul, MN). A bite was then 
taken over the prepared teeth. A nat-
ural die shade that matched the pa-
tient’s teeth was selected and photo-
graphed for the laboratory. The final 
impression was made with Virtual 
(Ivoclar Vivadent) light-body and 

heavy-body material using a custom 
tray without the use of retraction 
cord or Expasyl. The Sil-Tech impres-
sion of the wax-up was also used as 
a matrix for the provisionals. Shade 
BL Luxatemp, which closely approx-
imates Chromoscope (Ivoclar Viva-
dent) shade 020/030, was locked on 
using Systemp. desensitizer (Ivoclar 
Vivadent) and OptiBond FL primer 
(Kerr; Orange, CA). The provision-
als, which become a living proto-
type of the final design, were then 
trimmed and polished. The patient 
can test esthetics, phonetics, com-
fort, and occlusal forces. 

An impression, bite, a Panadent 
earless facebow, and a stick bite were 
made of the provisionals, along 
with all necessary photographs for 
laboratory communication. Utiliz-
ing the bites and facebow, the labo-
ratory was able to cross mount the 
provisional model and the working 
model on the Panadent articulator.10 

The patient was allowed to wear 
the provisionals for several days, 
and then was contacted to discuss 
her feelings about her new smile. 
She loved the esthetic changes we 
made and felt very comfortable 
with the new lengths. Chromoscope 
shade 010/020 was chosen for a final 

shade, with minimal frosted translu-
cency and medium surface texture. 
The transition in color from higher 
to lower value, which occurs in nat-
ural teeth, would be a result of the 
thinning of the pressed ingot toward 
the patient’s gumline and not from a 
ceramic stain.

laboratory CommuniCation

Communication with the labora-
tory throughout the treatment was 
crucial to the success of the case and 
made the minimal preparation pro-
cess easy. Esthetic pressable ceramics 
(Ivoclar Vivadent) were chosen for 
the case. EO1 ingots were pressed 
to full contour, then cut back and 
layered for ultimate natural esthetics 
(Figs 5 & 6). Choosing a laboratory 
that has the experience of working 
with doctors in a hands-on teaching 
environment greatly facilitates the 
communication between the dentist 
and laboratory and ensures predict-
able esthetic results. Consistently 
using the same laboratory allows 
the dentist to focus on patient care 
and smile design and not get bogged 
down in systems and protocols. 

Cementation

The provisional restorations 
were removed with straight-ended 

 Olitsky

Figure 5: Preoperative 1:1 view. Figure 6: Postoperative 1:1 view showing improved shapes, 
proportions, and beautiful ceramics.
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hemostats and cleaned with 
hydrogen peroxide in an Ultradent 
(South Jordan, UT) syringe. The 
interproximals were cleaned with a 
metal finishing strip. Restorations 
were tried in dry, one at a time, then 
two at a time to ensure a passive fit. 
They were then tried in collectively 
with RelyX veneer (3M ESPE) water-
soluble try-in gels, Translucent on 
the right and B 0.5 on the left. A 
1:2 photograph was taken of the 
patient’s smile and was put on the 
chair monitor in front of the patient 
for her to evaluate her new smile 
(Fig 7) and confirm that it met our 
original smile design goals. The 
uprighting of the laterals and slight 
flare of the canines off the navel 
looked less commercial and more 
unique, to match the striking features 
of her face. There are modeling 
agencies that actually prefer a smile 
that looks less commercial for 
their models. The patient was also 
encouraged to look at the veneers 
in several different mirrors with 
different lighting in the office. After 
the cementation consent form was 
signed, the veneers were cemented 
in with RelyX veneer cement 
shade B 0.5 under rubber dam 
isolation. The teeth were prepared 
with Consepsis (Ultradent) in an 

Ultradent syringe, then etched with 
35% phosphoric acid for 15 seconds 
per tooth. Systemp. desensitizer was 
applied for 15 seconds per tooth, 
then blot-dried; then two coats of 
Excite single-dose bonding agent 
(Ivoclar Vivadent) were applied. 
The teeth were air-dried thoroughly 
using moisture-free air (A-dec 
warm air tooth dryer; Newberg, 
OR) and light-cured for 10 seconds 
per tooth. All the restorations were 
seated completely, beginning with 
the centrals and moving distally, 
then “tacked” in the center for one 
second with a 2.0-mm light guide. 
Changing to the 13-mm light guide 
and holding the tip approximately 
1.0 inch away from the restorations 
and polymerizing for three seconds 
preformed a “wave.” The excess 
was cleaned and DeOx oxygen-
inhibition medium (Ultradent) was 
applied around all margins. Each 
restoration was polymerized for 60 
seconds per surface.

After the excess was removed, the 
occlusion was checked with a T-Scan 
(Tekscan; South Boston, MA) and 
adjusted until occlusal forces were 
balanced and there was short clo-
sure time. Lateral and protrusive ex-
cursions were performed to confirm 

immediate canine disclusion and 
anterior guidance.5.11

realization of tHe viSion

The postoperative appointment 
was used to get additional feedback 
from the patient, and to take intra-
oral and portrait pictures. Portrait 
shots were taken in our reception 
room, which we had converted into 
a “photography studio” for the ses-
sion. We moved the furniture out of 
the way and set up our 10-foot white 
paper backdrop and three studio 
lights. A professional makeup artist 
was hired for the photography ses-
sion (Fig 8).

Taking your own portrait shots in 
your office builds patient confidence 
and gives alternatives for marketing 
other than stock photography. 

ConCluSion

Having a strong vision is 
important in everything we do. 
Being able to visualize the end result 
gives us a reference point for success. 
Working with an experienced 
laboratory that shares a similar 
passion for education and love for 
creating beautiful smiles reinforces 
to patients that they are being cared 
for by a team of professionals who 

Olitsky

Figure 7: Postoperative smile showing the  
improvements made.
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can achieve their goals. This patient 
had her goals for her new smile 
met, and it gave her the increased 
confidence to win cycle 10 of the 
hit TV show “America’s Next Top 
Model”; and to appear on the 
cover of national magazines, on 
talk shows, and to book multiple 
national advertising campaigns. 

Working with a professional 
photographer and makeup artist 
enabled us to get an even bigger 
variety of images to submit for the 
front cover of the Journal of Cosmetic 
Dentistry (Fig 9); it is an honor to be 
featured.
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Figure 9: Using a professional photographer 
can help get the variety of images the Journal 

is looking for on its cover. 
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Figure 8: (Pre-”America’s Next Top Model.”) 
Portrait shot taken of Whitney at the author’s 

dental office studio.
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abStraCt

The achievement of ideal esthetics and function should be the goal of every 
dentist choosing to restore a dentition. In addition, long-term durability of 
our restorations is mandatory if we are to consider our treatments successful. 
These objectives are most predictably realized if careful attention is given to all 
factors affecting each part of the masticatory system, including both microbial 
and biomechanical issues.

Long-term durability of our restorations is mandatory if we are to consider our 
treatments successful.

The purpose of this article is to describe a system that manages these bio-
mechanical factors and also assists in developing ideal esthetics. This system 
consists of three elements: The Integrated Classification System (ICS), the Di-
agnosis and Treatment Assisting (DATA) Appliance, and a Stable Biomechani-
cal Platform. (“DATA” is a proprietary registered trademark owned by Dr. Karl 
E. Hegyi for dental appliances used for diagnosing and treating biomechanical 
issues of the masticatory system.)

This article details how the ICS, DATA Appliance, and stable biomechanical 
platform were utilized to guide the evaluation and treatment of a patient with 
complex esthetic and functional problems.1,2 It is divided into three parts, as 
follows: 

•	Part	I	focuses	on	utilization	of	the	DATA	Appliance	and	ICS	to	evaluate	
the patient and guide development of a stable biomechanical platform.

•	Part	II	demonstrates	the	techniques	and	advantages	of	designing	an	ideal	
esthetic and functional restorative plan on this platform. Provisional 
restorations are then fabricated to represent this design.

Hegyi/CsapO 

Editor’s Note: This article was written primarily from a dentist’s perspective, 
with contributions from a laboratory technician.

Although Dr. Hegyi is the developer and owner of the DATA Appliance 
discussed in this article, he does not profit from its fabrication or use. He does, 
however, teach courses related to the use of the appliance.
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•	Part	III	describes	a	process	
for creating and seating final 
restorations mimicking the 
esthetic and functional qualities 
developed in the provisional 
restorations. It then describes 
utilization of the DATA Appli-
ance to perfect and protect these 
restorations. 

Part i

Patient HiStory and Preliminary 
findingS

The patient was a 53-year-old 
male dentist who had been experi-
encing a level of facial pain for the 
previous year that had affected his 
ability to eat. In addition to want-
ing to be more comfortable, how-
ever, he was also concerned with the 
health and maintainability of his 
teeth. He knew that he had several 
fractured and worn teeth and large 
old amalgam restorations. Because 
of the condition of his dentition, he 
was aware that he needed extensive 
restorative treatment. While a desire 
for improved esthetics was men-
tioned, he initially stated it was not 
a high priority. 

Preliminary evaluation of mi-
crobial issues revealed excellent 
periodontal health and no active 
caries. Evaluation of biomechani-
cal force issues revealed generalized 
moderate-to-severe excessive tooth 
wear, painful masticatory muscles, 
and damaged temporomandibu-
lar joints (TMJs). Both joints could 
accept firm loading with no sign 
of tension or tenderness, although 
clicking sounds that had been pres-
ent for many years were noted in the 
left joint. Range-of-motion measure-
ments were within normal limits. 

For the appliance to give 
meaningful information about each 
biomechanical element, and to also 
achieve complete condylar seating, 
it must be worn for at least three to 

four weeks.

Initial esthetic evaluation re-
vealed many potential issues, in-
cluding moderate-to-severe tetracy-
cline staining, worn and misaligned 
anterior teeth, occlusal plane and 
gingival level issues, collapsed buc-
cal corridors, and asymmetric lip dy-
namics (Fig 1). While many esthetic 

issues existed, the patient’s initial 
concerns clearly focused on biome-
chanical issues. Therefore, a more 
detailed evaluation of these issues 
was performed.

tHe data aPPlianCe in 
biomeCHaniCal evaluation

The concept of using an anterior 
stop to assist in condylar seating 
and bite registration is well docu-
mented and has been used clinically 
for many years.3 Lucia jigs and leaf 
gauges were among the earliest types 
of anterior stops used. In recent 
years, some clinicians, notably Dr. 
John Kois and Dr. John Cranham, 
have adapted the anterior stops to 
removable acrylic appliances; their 
appliances are known as “depro-
grammers.”4,5 

These modifications not only 
made anterior stops more practi-
cal for longer-term use, but also ex-
panded the clinical applications of 
the appliances. The DATA Appliance 
represents the primary author’s ver-
sion of an anterior stop appliance 
design and its application. It is a 
removable appliance that is used to 

Figure 1: Retracted pretreatment smile, 1:2 view. Figure 2: A DATA Appliance.
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assist in both evaluating and treat-
ing biomechanical force issues. It 
also is tooth-supported, has a differ-
ent anterior stop design from other 
appliances, and is used to provide 
patient information regarding each 
biomechanical element of the ICS2,6 
(Fig 2). It is used to assist in both 
evaluating the patient and in pro-
viding appropriate treatment to de-
velop a stable biomechanical plat-
form.6,7 

For this appliance to give mean-
ingful information about each bio-
mechanical element, and to also 
achieve complete condylar seating, 
it must be worn for at least three 
to four weeks. Therefore, excellent 
patient compliance is critical. To 
ensure this, a major design objec-
tive of the appliance was to make it 
as comfortable and esthetic as pos-
sible. As a result, the primary author 
has found patient compliance issues 
to be rare.

The patient’s preliminary bio-
mechanical evaluation and history 
were consistent with damaged, but 
well-adapted, TMJs. To confirm this, 
a DATA Appliance was fabricated 
and seated. The anterior stop was 
adjusted to allow contact of one 

lower incisor with closure, perpen-
dicular to the arc of closure, allow-
ing approximately 2 mm interocclu-
sal space between the most posterior 
teeth. 

The patient was initially reevalu-
ated after wearing the appliance 
24 hours a day for 10 days (except 
during eating and oral home care). 
Three significant responses were 
noted, as follows:

•	There	was	a	near-complete	
elimination of facial pain and 
joint sounds.

•	There	was	little	evidence	of	
parafunctional activity on the 
appliance’s acrylic anterior stop.

•	The	patient	reported	that	after	
seven days of wearing the appli-
ance, teeth #15 and #18 were 
in contact if he closed with the 
appliance in place.

The ICS is a classification system 
that individually considers the 
biomechanical elements of TMJ 

orthopedic stability, the functional 
occlusion, and parafunctional 

activity.

A bite registration using Futar D 
Occlusion bite registration material 
(Kettenbach GmbH & Co.; Eschen-
burg, Germany) with the DATA Ap-
pliance in place confirmed that teeth 
#15 and #18 were in contact (Fig 3). 
At that time, additional acrylic was 
added to the anterior stop to once 
again allow approximately 2 mm 
posterior tooth interocclusal space.

The patient was next seen 21 days 
later. He reported a continued near-
complete absence of facial pain, with 
no joint sounds, and there was little 
evidence of parafunctional activity 
on the appliance’s anterior stop. An-
other bite registration was made and 
revealed #15 and #18 to be nearly 
in contact again. Subsequent identi-
cal bite registrations were made over 
the next two weeks. Stabilization of 
interocclusal and maxillomandibu-
lar relationships is confirmed when 
the following criteria are met:

•	Identical	bite	registrations	are	
made on at least two occasions 
at least one week apart. 

•	Both	condyles	can	accept	firm	
loading with no sign of tension 
or tenderness at the condylar 
position of bite registration.

Figure 3: Perforation of Futar bite registration confirming 
#15 and #18 in contact with DATA Appliance seated.
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•	The	first	point	of	occlusal	
contact with closure of the 
mounted casts on the articulator 
is identical to that of the patient 
closing with the appliance 
inserted with its stop reduced to 
first tooth contact.

A facebow registration to record 
the hinge axis was made and the 
maxillary cast mounted. The man-
dibular cast was then mounted us-
ing a Futar bite registration.

union of tHe data aPPlianCe and 
iCS in treatment Planning

The ICS is a classification sys-
tem that individually considers the 
biomechanical elements of TMJ Or-
thopedic Stability, the Functional 
Occlusion, and Parafunctional Ac-
tivity.1 The ICS classifies TMJ stabili-
ty as stable, manageably adapted, tran-
sitioning, or unstable. The functional 
occlusion is classified as benign, pos-
terior dysfunction, or anterior dysfunc-
tion; and parafunctional activity as 
benign, structural, CNS, or secondary. 
(The entire ICS document is avail-
able from the primary author to any 
readers who request it.) Patient re-
sponse to the DATA Appliance gives 
critical information regarding each 
of these elements.2 Once each ele-
ment is evaluated, the ICS guides 
appropriate occlusal and restorative 
treatment design and methodology.1 

In this patient’s case, informa-
tion from appliance response, along 
with history and clinical examina-
tion findings, confirmed an ICS 
TMJ stability diagnosis of “manage-
ably adapted.” Manageably adapted 
joints are those that are damaged, 
but well adapted.6 Response also 
confirmed a functional occlusion 
diagnosis of “posterior dysfunc-
tion” and an initial parafunctional 
activity diagnosis of “benign” or 
“structural parafunctional activity.”2 

With posterior dysfunction, poste-
rior teeth interfere with function. 
Structural parafunctional activity is 
parafunctional activity that is affect-
ed by occlusal relationships. Benign 
parafunctional activity is diagnosed 
when parafunctional activity is ei-
ther not present or is not causing 
disease. 

The DATA Appliance’s role in 
platform development is to first 
confirm stable or manageably 

adapted TMJs.

This combination of TMJ stabil-
ity, functional occlusion, and para-
functional activity diagnoses is com-
mon and one that can predictably 
benefit from occlusal correction. 
As in many cases, this patient not 
only can benefit from occlusal cor-
rection, but the occlusal correction 
is a fundamental requirement to 
developing a stable biomechanical 
platform. Creating this platform will 
not only ensure patient comfort, but 
will also serve as a foundation upon 
which ideal esthetic and functional 
design can be effectively developed 
and delivered. 

The vertical dimension that allows 
the least invasive treatment possible, 
which is also consistent with all the 
patient’s functional, restorative, and 

esthetic goals, should be chosen.

tHe ConCePt of a Stable 
biomeCHaniCal Platform

A stable biomechanical platform 
is achieved when interocclusal rela-
tionships are in harmony with mas-
ticatory muscle function, together 
with healthy or well-adapted TMJs, 
at the final treatment vertical dimen-
sion of occlusion (VDO). It requires 

that maximum intercuspation oc-
curs with equal intensity contact 
of all teeth with both condyles in 
their physiologically seated posi-
tions (centric relation [CR]). It also 
requires an anterior guidance that 
allows disclusion of the posterior 
teeth and one that is in harmony 
with the envelope of function. The 
DATA Appliance’s role in platform 
development is to first confirm sta-
ble or manageably adapted TMJs. 
Next, it assists in achieving and con-
firming physiologically seated con-
dyles. Finally, it guides appropriate 
treatment to create the stable bio-
mechanical platform.2,6,7 

The most critical decision in cre-
ating a stable biomechanical plat-
form is choosing the appropriate 
VDO. The vertical dimension cho-
sen has an impact upon three im-
portant clinical factors:

•	The	invasiveness	of	reductive	
reshaping or restorative treat-
ment necessary to develop the 
platform.

•	The	horizontal,	anterior-posteri-
or relationship of upper incisor 
lingual contours to lower inci-
sor edges (also referred to as the 
available envelope of function).

•	The	vertical	interocclusal	or	
interincisal room available for 
esthetic and/or restorative treat-
ments.

The vertical dimension that al-
lows the least invasive treatment 
possible, which is also consistent 
with all the patient’s functional, re-
storative, and esthetic goals, should 
be chosen.

While a stable biomechanical 
platform may be achieved directly 
with the preparation of teeth and 
placement of provisional restora-
tions, in many comprehensive re-
storative/esthetic treatments it is ad-
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vantageous to develop this platform 
prior to final functional and esthetic 
design or tooth preparation. There 
are three primary benefits from do-
ing this: 

•	Many	patients	are	not	con-
cerned with ideal esthetic or 
restorative treatment until they 
experience the physical comfort 
that occurs with development of 
a stable biomechanical plat-
form. 

•	It	allows	an	easier	and	more	
predictable process of function-
al and esthetic design. 

•	Because	a	stable	biomechanical	
platform establishes the final 
treatment vertical dimension 
and functional relationships, 
definitive tooth preparation 
and restoration can proceed 
immediately or be phased over 
extended periods of time. 

With initial development of a 
stable biomechanical platform, 
full-mouth reconstructions can be 

achieved with simultaneous prepa-
ration of both arches, one arch at a 
time, by quadrant, or tooth by tooth. 
This offers a tremendous practical 
advantage to patients with financial 
limitations, as it allows extensive 
dental treatment to be phased over 
a period of time so that the patient 
can afford it. 

Restoring biomechanical har-
mony is beneficial to all compo-
nents of the masticatory system, 
including the TMJs, masticatory 
muscles, periodontium, and denti-
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Figure 4a

Figures 4a-4c: Frontal and lateral views of pretreatment interocclusal relationships with condyles physiologically seated.

Figure 4b Figure 4c
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tion.8 Therefore, development of a 
stable biomechanical platform is 
also helpful for patients without ex-
tensive restorative or esthetic needs. 
Many patients’ treatment ends with 
creation of a stable biomechanical 
platform, with little or no restor-
ative care. Treatment options to cre-
ate this platform include orthogna-
thic surgery, orthodontics, additive 
reshaping with direct or laboratory 
fabricated restorations, and reduc-
tive reshaping. The option(s) that 
most conservatively achieves the re-
quirements of a stable biomechani-
cal platform, and is also consistent 
with all other patient functional and 
esthetic goals, should be utilized. 

Stable biomeCHaniCal Platform 
develoPment

Stable biomechanical platform 
development begins on accurate 
mounted casts of the patient with 
both condyles physiologically 
seated (in CR). A diagnostic evalu-
ation of the relationship of these 
casts is critical for both functional 
and esthetic design planning. When 
significant restorative treatment or 
esthetic changes are anticipated, a 
complete series of photographs is 
also needed. It is at this time that 

initial determination of the VDO 
and the treatment option(s) to de-
velop it should be made. For most 
patients, a functionally acceptable 
stable biomechanical platform is 
possible at different vertical dimen-
sions of occlusion. However, the ap-
propriate vertical dimension is the 
one that is most consistent with all 
the patient’s goals and objectives—
functional, esthetic, and restorative. 
This should be determined before 
any patient treatment to develop the 
platform has begun. 

The creation of a stable 
biomechanical platform prior to 

final esthetic and functional design 
is very beneficial to the laboratory 

technician.

In this case, the mounted casts of 
the patient revealed an interocclusal 
relationship very different from that 
in maximum intercuspation (Figs 
4a-4c). Diagnostic evaluation of the 
casts began with determination of 
the appropriate vertical dimension. 
Reductive reshaping of the patient’s 
casts revealed that when all left pos-
terior teeth were adjusted into equal 
intensity, simultaneous contact, #5 

and #28 just came into contact. At 
this vertical dimension, the remain-
ing right posterior teeth were still 
slightly out of contact. However, 
visual assessment of the casts sug-
gested that the remaining interinci-
sal space seemed appropriate for an 
ideal esthetic and functional restora-
tion of the anterior teeth (Fig 5). A 
simple wax-up of the anterior teeth 
on the casts supported this assess-
ment (Figs 6a-6c). The end point of 
reductive reshaping and the VDO 
were now determined. (Note: Final 
confirmation of the appropriate 
vertical dimension is made in the 
mouth. While the vertical dimen-
sion chosen during this diagnostic 
cast and photograph assessment is 
usually correct, there is occasional 
need for minor modification in the 
mouth, usually for esthetic reasons.)

The DATA Appliance was now 
used to assist in achieving this re-
lationship in the patient’s mouth. 
With the appliance seated, a grad-
ual reduction of the anterior stop 
guided reductive reshaping of the 
patient’s dentition precisely to 
the point where #5 and #28 made 
contact. At this time, the end point 
of reductive reshaping had been 
achieved. With conservative additive 
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Figure 5: Anterior tooth relationships after planned 
reductive reshaping.
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reshaping with bonded composite 
to the occlusal surfaces of #29 and 
#30 and the lingual of upper ante-
rior teeth, the stable biomechanical 
platform was created. This platform 
will become the foundation upon 
which definitive functional and es-
thetic restorative planning and treat-
ment begins. 

With platform development 
complete, the appliance was re-
moved and set aside for use after 
the final restorations were seated. 
Definitive restorative/esthetic treat-

ment could proceed immediately, 
be phased over time, or be deferred 
to a future date. In this case, the pa-
tient wanted to proceed immediate-
ly and as quickly as possible.

The next part of this article will il-
lustrate the process of designing and 
developing esthetic and functional 
restorations on the newly created 
stable biomechanical platform. It 
will consider esthetic and functional 
planning, tooth preparation, esthet-
ic crown lengthening, and the fab-
rication of provisional restorations.

Part ii

introduCtion

Part I of this article focused pri-
marily on biomechanical issues in 
our patient’s care. It described the 
use and advantages of the DATA Ap-
pliance, the ICS, and development 
of a stable biomechanical platform. 
It concluded with development of a 
stable biomechanical platform on 
the patient, who required extensive 
restorative treatment. It is important 
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Figure 6a

Figure 6cFigure 6b

Figures 6a-6c: Preliminary wax-up of anterior teeth confirming that planned vertical dimension is appropriate for ideal 
anterior esthetics and function. 
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to recall that initially, esthetic im-
provement was not a high priority 
for this patient. However, once de-
velopment of a stable biomechani-
cal platform made him comfortable, 
he indicated that improved esthetics 
were very important. The patient 
now indicated that there were no 
restrictions on treatment options he 
would accept to achieve ideal func-
tion and esthetics—except that he 
did not want treatment of any type 
for his remaining second molars. 

This second part of the article 
will first explore the laboratory 
technician’s perspective of the tech-
niques and advantages of designing 
ideal functional and esthetic res-
torations on a stable biomechani-
cal platform. This will include the 
importance of clinician/laboratory 
technician interaction and the re-
sponsibilities of each in case design. 
Because the success of this case also 
depends on clinical techniques not 
involved with the ICS, DATA Appli-
ance, or stable biomechanical plat-
form, some of the most important 
of these will also be described. This 
part will conclude with the creation 
of provisional restorations designed 
for ideal function and esthetics, in-

tended to serve as a template for fi-
nal restorations. 

eStHetiC and funCtional deSign

The creation of a stable biome-
chanical platform prior to final es-
thetic and functional design is very 
beneficial to the laboratory techni-
cian. In addition to knowing that 
the patient is comfortable, we know 
that a functionally acceptable VDO 
has already been determined and 
confirmed by the dentist. If the den-
tist has also done an esthetic assess-
ment of this vertical dimension (as 
it was in this case), we also know 
it is a vertical dimension that is ap-
propriate for ideal esthetic design. 
Often, as laboratory technicians, we 
are asked by the clinician to decide 
treatment vertical dimension. While 
input from the laboratory technician 
to the clinician is helpful, choosing 
treatment vertical dimension ulti-
mately should be the responsibility 
of the dentist.

A stable biomechanical platform 
also provides information about 
other functional considerations, 
including the anterior guidance 
and envelope of function. Com-
bined with an already determined 

final vertical dimension, these ele-
ments give guidance to the labora-
tory technician in both functional 
and esthetic design. Having this 
information makes the process of 
restoration design easier and more 
predictable. It is also makes efficient 
use of our time, with little need for 
remakes or modifications.

In every large or esthetically criti-
cal case it is extremely important 
for the clinician and the technician 
to work as a team. Their combined 
experiences and perspectives, along 
with input from the patient, offer 
the best opportunity for an ideal 
outcome. This process should begin 
as soon as initial records have been 
acquired. In this particular case, the 
clinician provided us the required 
12 AACD photographic views and 
the mounted casts of the case after 
the stable biomechanical platform 
had been developed. 

The patient’s pretreatment pho-
tographs show a gummy smile, de-
ficient buccal corridor, and a lack of 
symmetry and golden proportions 
(Fig 7). Our “educated guess” indi-
cated that these could be corrected 
with a combination of:
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Figure 7: Laboratory technician’s pretreatment  
esthetic analysis.
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•	incisal	edge	lengthening	and	
shortening 

•	esthetic	crown	lengthening	

•	adding	to	the	buccal	contours	

•	reducing	lingual	contours.	

These corrections were discussed 
with and agreed to by the clinician. 
They were then presented to the pa-
tient, and a decision was made to 
move forward.

Verified mounted master casts of 
the stable biomechanical platform, 
along with upper and lower duplica-
tion impressions of these casts and 
a facebow transfer, were sent to the 
laboratory. The impressions were 
poured up and mounted on a semi-

adjustable Stratos articulator (Ivo-
clar Vivadent; Amherst, NY). The 
mounting of casts is verified when 
the first point of occlusal contact 
with closure of the mounted casts 
on the articulator is identical to that 
of the patient closing with the DATA 
Appliance inserted with its stop re-
duced to first tooth contact (in this 
case, the buccal incline of the mesio-
lingual cusp of #15 and the lingual 
incline of the mesio-buccal cusp  
of #18). 

Measurements were made and 
steps were taken to balance the 
teeth, lips, and gingivae, and a semi-
full contour additive-only wax-up 

was completed (Figs 8a-8c). (Please 
note the accuracy of the clinician’s 
impressions. This is critical for di-
agnostic accuracy. Diagnostic im-
pressions should be as good as final 
impressions for restorations.) A Sil-
Tech stent (Ivoclar Vivadent) of the 
additive wax-up was laboratory-fab-
ricated and the case was sent back to 
the clinician’s office for try in. 

Transfer of this wax-up design 
directly to the patient’s dentition 
using the laboratory-fabricated Sil-
Tech stent and Luxatemp temporary 
material (Zenith/DMG; Englewood, 
NJ) allowed for a careful assessment 
and refinement of each characteris-
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Figure 8a

Figure 8b Figure 8c

Figures 8a-8c: Planning ideal gingival levels, incisal edge and buccal cusp tip positions, and buccal corridor development.
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tic (Fig 9). This esthetic preview is 
beneficial to both the dentist and 
laboratory technician. In addition, 
the preview is a powerful motiva-
tor for patient case acceptance. With 
incisal edge position, buccal corri-
dor, and gingival levels determined, 
an accurate full contour wax-up of 
both esthetic and functional details 
can be made. With planned changes 
confirmed, the full contour wax-
up now represents a refined design 
rather than an educated guess. 

A full contour wax-up allows a 
better understanding of required 
tooth preparation, including mar-
gin placement and reduction needs. 
During this process, every step is 

meticulously and methodically 
planned for chairside conservation 
of time and to ensure that the most 
minimally invasive procedures are 
used. The following steps describe 
the process used by the laboratory 
technician in this case to ensure 
predictable functional and esthetic 
results and help the clinician during 
patient treatment.

Step 1: Additive wax-up stent fab-
rication

1) Fabricate esthetic additive wax-
ups on mounted casts of the 
stable biomechanical platform. 

2) Duplicate additive wax-ups and 
pour in die stone.

3) Fabricate a Sil-Tech stent of each 
additive wax-up. (These stents 
will be filled with Luxatemp 
and transferred to the patient’s 
mouth to confirm planned 
esthetic changes [as described 
previously] and then assist 
initial tooth preparation by 
the clinician [described in the 
“Initial Tooth Preparation and 
Provisionalization” section to 
follow]).

Step 2: Arch form and occlusal 
plane correction

1) Fabricate green reduction guides 
over duplicated additive wax-up 
casts.
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Figure 9: Additive wax-up intraoral transfer.

Figures 10a & 10b: Proposed lingual arch form reduction.
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Figure 11a Figure 11b

Figure 11c Figure 11d

Figures 12a & 12b: Green reduction guide adjusted to correct occlusal plane.

Figures 11a-11d: Green reduction guide adjusted to correct arch form.
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2) On original mounted additive 
wax-up casts, outline lingual 
tooth contours needing reduc-
tion to correct arch form in red 
pencil (Figs 10a & 10b).

3) Place green reduction guides 
over original additive wax-up 
casts and reduce guides to the 
red lines to indicate the new 
lingual contours (Figs 11a-11d).

4) Reduce the occlusal surfaces of 
the green guides to be continu-
ous with the upper and lower in-
cisal planes to indicate the new 
occlusal plane (Figs 12a & 12b). 
(These green reduction guides 
will be used by the clinician 
during initial tooth preparation 
[described in the “Initial Tooth 
Preparation and Provisionaliza-
tion” section to follow]).

5) Fabricate a new Sil-Tech stent of 
these modified additive wax-
up casts (to be used in Step 4 
below).

Step 3: Full-contour wax-up cast 
preparation 

1) Make pilot depth cuts into 
modified mounted additive wax-
up casts (Figs 13a-13c).

2) Continue preparing teeth on 
casts to depths meeting the 
ceramic manufacturer’s specifica-
tions (in this case, pressed Swiss 
SNF Metals [Toronto, Ontario, 
Canada]).

3) Refine tooth preparations and 
margins on casts.

4) Duplicate each prepared cast in 
die stone and review reduction 
needs with clinician.

Step 4: Full-contour wax-up, cli-
nician’s reduction guide, and pro-
visional restoration; matrix fabrica-
tion

1) Place new Sil-Tech stents (from 
Step 2 above) over mounted 
prepared casts.

2) Inject wax into stents over pre-
pared teeth on casts.

3) Refine anatomy, contour, and 
function of new full-contour 
wax-ups (Figs 14a-14c).

4) Duplicate upper and lower full-
contour wax-ups in die stone.

5) Fabricate provisional restoration 
and tooth reduction matrixes 
for clinician (described in the 
“Initial Tooth Preparation and 
Provisionalization” section). 

Because gingival levels were to be 
changed, esthetic crown lengthening 

needed to be performed.

These steps will help to ensure 
success and predictability in final 
preparation by the clinician and will 
be repeatable intraorally with the 
combined use of the additive wax-
up stents, the green reductive stents, 
and the final temporary stents. 

The case was then packaged and 
sent to the clinician’s office for re-
view and preparation.

initial tootH PreParation and 
ProviSionalization

Because gingival levels were to be 
changed, esthetic crown lengthen-
ing needed to be performed. In this 
case, this was done in two phases. 
While this is a novel approach to es-
thetic crown lengthening, it is based 
on sound biological principles with 
advantages to both the patient and 
clinician. 

At the tooth preparation appoint-
ment, the first (soft tissue) phase 
was completed. Measurements from 
the midfacial gingival margin to 
the crestal bone of each tooth to be 
crown-lengthened were made and 

recorded. The gingival margins were 
then surgically trimmed to match 
the contours and levels determined 
previously in the esthetic additive-
only process. The osseous phase of 
surgery was performed only after 
the patient accepted the new gin-
gival levels, and will be described 
in the next section of this article. 
Although the initial trimming of 
soft tissue may invade the biologic 
width, it is virtually nontraumatic 
for the patient, and the second (os-
seous) phase is performed within six 
weeks—before any adverse biologi-
cal response occurs. This “two-stage” 
method requires adequate amounts 
of attached tissue, but offers the ben-
efit of allowing the patient to live 
with and approve their new gingival 
levels before osseous recontouring 
commits them to these levels.

During tooth preparation, prop-
er tooth reduction and contour are 
critical for both restoration esthet-
ics and strength. When significant 
change in tooth contour or dimen-
sion is required, it is easy to “get lost” 
during tooth preparation, resulting 
in either over- or under-reduction. A 
simple, yet effective three-step pro-
cess to ensure proper reduction be-
gins with a guide to gross reduction. 

The first step begins with an over-
lay representing final planned res-
toration contours and dimensions 
that will be outside those of the ex-
isting teeth. To do this, a small area 
of enamel on each tooth is etched 
and bonded to aid in retention of 
the overlay. A Sil-Tech index of the 
additive wax-up (from Step 1 of the 
previous section) is then filled with 
a provisional-type composite resin, 
inserted and completely seated. To 
approximate final restoration di-
mensions, it is also important that 
there is no tooth structure lying out-
side these dimensions. To accom-
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plish this, the green reduction index 
(from Step 2 of the previous sec-
tion) is used to guide the removal of 
this tooth structure (Fig 15). Tooth 
preparation now proceeds through 
both the composite overlay and re-
maining tooth structure to depths 
appropriate for restoration type 
and shade—in the same manner in 
which preparation is done on teeth 
when no change is made in contour 
or dimension. 

In the second step, once gross 
reduction is completed, each prepa-
ration is checked and refined with a 
putty silicon index of the full-con-

tour wax-up sectioned through each 
tooth (from Step 4 of the previous 
section) (Fig 16). In the final step, 
after all functional and esthetic ad-
justments are made to the provision-
al restorations, the thickness of each 
provisional restoration is checked 
with a crown gauge (Fig 17). 

Combined, these three steps en-
sure that reduction of every part of 
each preparation meets restoration 
esthetic and strength requirements. 
(Note: In this patient, because tooth 
preparations were to be finalized af-
ter osseous esthetic crown lengthen-
ing, only the first two steps of this 

process were done at this time. The 
third step of checking provisional 
restorations with a crown gauge will 
be done at the time of final tooth 
preparation and impressions.)

All restorations in this case were 
to be bonded pressed ceramic, in-
cluding full-coverage and three-
quarter crowns. Because of this, 
following preparation, all teeth re-
ceived immediate dentin sealing. 
The benefits of immediate dentin 
sealing have been well described by 
Pascal Magne and include:9

Hegyi/CsapO 

Figure 13a

Figure 13cFigure 13b

Figures 13a-13c: Initial depth cuts into additive wax-up.
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Figure 14a

Figure 14cFigure 14b

Figures 14a-14e: Completed full-contour, fully functional diagnostic wax-up.

Figure 14d Figure 14e
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Figure 15: Intraoral view of green reduction guide for 
initial arch form and occlusal plane correction during 

tooth preparation.

Figure 17: Crown gauge for final confirmation of tooth 
preparation reduction.

Figure 18: Use of occlusal indicator wax to confirm 
anterior tooth relationships in harmony with  

envelope of function.

Figure 19: Initial provisional restoration occlusion prior 
to adjustment. (Note occlusal contact #15 confirming 

maintenance of planned vertical dimension.)

Figure 16: Sil-Tech index in second step of tooth 
preparation guidance process.
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•	increased	bond	strength	of	the	
resin dentin bonding agent to 
the dentin 

•	protection	of	the	dentin	and	
pulp from bacteria

•	decreased	tooth	sensitivity	
during the provisionalization 
phase. 

Immediate dentin sealing may be 
done with either total-etch (wet) or 
self-etching methods. In this case, a 
self-etching protocol was followed 
using Clearfil Protect Bond (Kuraray 
America; New York, NY). With im-
mediate dentin sealing complete, 
direct, splinted provisional restora-

tions were made using another put-
ty silicon index of the full-contour 
wax-up filled with Luxatemp Fluo-
rescent provisional material. (Note: 
If composite or bis-acryl provisional 
restorations are made directly over 
sealed preparations, it is impor-
tant to lightly coat the preparations 
with a lubricant, such as petroleum 
jelly, prior to fabrication. This is 
necessary to prevent the provision-
al restorations from bonding to  
the preparations.)

One of the most critical func-
tional elements requiring confirma-
tion in the provisional restorations 

is the lingual contour of the upper 
anterior teeth. This is the contour of 
the lingual aspect of upper anterior 
teeth between the incisal edge and 
the occlusal stop. It is crucial that 
these contours allow disclusion of 
the posterior teeth with all excur-
sive movements, yet be in harmo-
ny with the envelope of function. 
While many functional and esthetic 
elements can be determined on the 
workbench with accurately mount-
ed casts and photographs, even the 
most carefully created wax-up rep-
resents only an educated guess of 
these contours. They are determined 
by the envelope of function and 
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Figure 20a

Figure 20cFigure 20b

Figures 20a-20c: Biologically guided esthetic crown lengthening.
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must be confirmed directly in the 
mouth, with the patient in function.

The research of Lundeen and 
Gibbs made clear that with chew-
ing, if the upper incisor lingual 
contour is properly shaped, lower 
incisal edges should contact upper 
incisors only at the beginning and 
end point of the chewing cycle—the 
point of maximum intercuspation.10 
Only the lingual surfaces of upper 
canines, and not the upper inci-
sors, guide the mandible into maxi-
mum intercuspation during the  
chewing cycle.10

Clinically, a proper lingual con-
tour can be confirmed with the ap-
plication of Kerr (Orange, CA) oc-
clusal indicator wax to the lingual 
surface of the upper anterior teeth 
(or provisional restorations). With 
the patient chewing something firm 
(peanuts or carrot pieces work well), 
it is proper for the wax to be perforat-
ed along the lingual contour of the 
upper canines. However, on central 
and lateral incisors, the wax should 
be perforated only at the point of 
maximum intercuspation (Fig 18). 
Occasionally, it is even necessary to 
change upper or lower incisal edge 
positions to accommodate the enve-

lope of function. This is one reason 
why incisal edge positions represent 
both a key esthetic and functional 
element. In this case, no occlusal 
adjustment of the provisional resto-
rations was required on the day of 
preparation, and only minimal ad-
justment at the one-week follow-up 
visit (Fig 19).

oSSeouS eStHetiC CroWn 
lengtHening

A key biologic principle in peri-
odontics is that the relationship of 
the gingival margin to crestal bone is 
genetically determined and variable 
from patient to patient.11 As a result, 
if crestal bone height is surgically 
reduced, the gingival margin can be 
expected to mature at the same rela-
tionship to the new osseous crest as 
it had before osseous reduction—as 
long as a normal epithelial attach-
ment exists and gingival tissues  
are healthy. 

If osseous surgery is performed, 
the final gingival margin levels after 
healing can be predicted at the time 
of surgery. Knowing this, the gingi-
val flaps may be immediately posi-
tioned at these levels at the surgical 
appointment. This allows finaliza-
tion of tooth preparations and im-

pressions as soon as early healing is 
complete—approximately four to 
six weeks after surgery. Without ap-
plying this biological principle, final 
gingival levels cannot be predicted 
at the time of surgery, and final 
tooth preparation and impressions 
must wait until full gingival matura-
tion has occurred—a minimum of 
12 weeks after osseous reduction. 
These concepts were the basis for 
our patient’s esthetic crown-length-
ening technique. 

Once he accepted gingival levels 
and contours developed at the tooth 
preparation appointment, the pa-
tient was referred to a periodontal 
surgeon, Dr. Michael Morgan (In-
dependence, OH), for the osseous 
phase of esthetic crown lengthen-
ing. Pretreatment distances of gin-
gival margins to the osseous crest 
(measured and recorded earlier, 
prior to initial soft tissue recontour-
ing), combined with final approved 
provisional margin position, guided 
crestal bone reduction and flap posi-
tioning (Figs 20a-20c).

final tootH PreParation and 
imPreSSionS

Six weeks after osseous crown 
lengthening was complete, the func-

Hegyi/CsapO 

Figure 21: Final stump shades.
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tionally and esthetically approved 
lower provisional restorations were 
removed. At this time, the final step 
to ensure proper tooth reduction 
was done by checking the thickness 
of each provisional restoration with 
a crown gauge (Fig 17). Necessary 
adjustments to tooth preparations 
were made to allow adequate and 
uniform restorative material thick-
ness for optimum strength and es-
thetics. A single Ultrapak retraction 
cord (Ultradent Products; South 
Jordan, UT) was placed, and the 
immediate dentin sealing process 
described previously was performed 
again in those areas where teeth were 

re-prepared. After dentin sealing was 
complete, the retraction cord was 
pushed deep enough into each sul-
cus to expose approximately .5 mm 
of tooth structure apical to prepara-
tion margins. Expasyl (Kerr) gingival 
retraction paste was then injected 
into each sulcus. Although Expasyl 
does not seem to create much gin-
gival retraction on its own, it does a 
good job of maintaining gingival re-
traction already developed by other 
means, and it provides excellent he-
mostasis. Sixty seconds after the last 
increment of Expasyl was injected, 
all was rinsed off with an air/water 
spray. Final impressions were im-

mediately taken with custom trays 
filled with Aquasil LV and Aquasil 
XLV (Dentsply Caulk; Milford, DE) 
injected into each sulcus. 

Prior to removing the upper pro-
visional restorations, a bite registra-
tion between the final lower tooth 
preparations and these provisionals 
was made and set aside to be used 
later for cross-mounting procedures. 

The upper provisional restora-
tions were then removed, prepara-
tions refined, retraction cord placed, 
and final impressions made in the 
same manner they were for the low-
er teeth. A facebow registration to re-
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Figure 22a

Figure 22cFigure 22b

Figures 22a-22c: Cross-mounted working dies and provisional restoration casts.
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cord the hinge axis was made. Next, 
the critical final bite registration be-
tween upper and lower final prepa-
rations was made. Even with a face-
bow registration made, it is a good 
idea to make this bite registration 
at, or as close as possible to, the fi-
nal vertical dimension of occlusion. 
This can usually be accomplished 
with an acrylic or composite Lucia 
jig made chairside to fit over the 
upper incisor preparations and ad-
justed to the final VDO. (Remember 
to lubricate the teeth first if you have 
done immediate dentin sealing and 
are making a composite jig directly 
in the mouth.) As with the DATA 
Appliance, the Lucia jig should al-
low contact of one lower incisor, 
perpendicular to the path of closure. 
With the Lucia Jig made, a Futar bite 
registration was made. Stump shade 
photographs were taken and upper 
and lower provisional restorations 
re-cemented with a polycarboxylate 
temporary cement (Fig 21). 

The last part of this article will 
describe the process of communicat-
ing esthetic and functional elements 
with the laboratory technician. This 
communication will guide fabrica-
tion of the final restorations. The 
restorations will then be seated and 
the appliance reintroduced to re-
fine the functional occlusion. After 
refinement of the functional occlu-
sion, the appliance will be used to 
confirm a final parafunctional activ-
ity diagnosis and protect the final 
restorations from potential noctur-
nal bruxing and clenching.

Part iii

introduCtion

Completion of the treatment de-
scribed in Parts I and II of this article 

left the patient ready for final resto-
ration fabrication and seating.

The following have been accom-
plished for the patient thus far:

1) A DATA Appliance has been 
utilized to create a stable biome-
chanical platform.

2) Ideal functional and esthetic 
restorative treatment objectives 
have been determined and de-
signed on this platform. 

3) Tooth preparations and crown-
lengthening procedures consis-
tent with this design have been 
performed. 

4) Provisional restorations match-
ing this design have been fabri-
cated and seated. 

The final part of this article will 
illustrate a process for creating and 
seating final restorations mimicking 
the esthetic and functional quali-
ties developed in these provisional 
restorations. Key functional and es-
thetic qualities requiring communi-
cation will be listed and methods of 
communicating them detailed. In 
conclusion, techniques for utilizing 
the appliance to perfect and protect 
these restorations will be described. 

laboratory CommuniCation

Communication of both the 
functional and esthetic qualities 
developed in the provisional resto-
rations is critical if each is to be real-
ized in the final restorations. Key es-
thetic elements to be communicated 
include: 

•	upper	and	lower	incisal	edge	
positions

•	upper	and	lower	incisal	embra-
sure forms

•	upper	posterior	buccal	cusp	tip	
positions

•	upper	and	lower	labial	and	up-
per buccal contours

•	the	most	gingival	point	of	
anterior tooth interproximal 
contacts.

Key functional elements to be 
communicated include:

•	upper	and	lower	incisal	edge	
positions

•	anterior	tooth	stop	presence	
and locations 

•	upper	anterior	tooth	lingual	
contours 

•	lower	posterior	tooth	buccal	
and lingual contours

•	posterior	tooth	fossa	and	in-
cline forms. 

These elements can be effectively 
communicated by cross mounting 
accurate casts of the provisional res-
torations against casts of the master 
dies. This involves first mounting 
the casts of the upper and lower 
working dies using the facebow and 
final bite registration. Next, the 
cast of the upper provisional res-
torations is mounted opposing the 
lower working die cast. Finally, the 
cast of the lower provisional restora-
tions is mounted to the upper provi-
sional cast. With this completed, all 
provisional and working die casts 
are cross mounted (Figs 22a-22c). 
Fabrication of putty silicon indexes 
of the mounted provisional casts 
then allows precise duplication of 
functional and esthetic elements. 
Processes to communicate one func-
tional element will be described in 
greater detail. 

As detailed in the previous part of 
this article, one of the most impor-
tant functional elements is the lin-
gual contour of the upper anterior 
teeth. Once perfected in the patient’s 
mouth on the provisional restora-
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tions, it is critical that they be dupli-
cated in the final restorations. This is 
most effectively done with use of a 
custom incisal guide table (Figs 23a-
23c). The custom incisal guide table 
is made using the cross-mounted 
casts of the upper and lower provi-
sional restorations and records the 
lingual contours of the upper provi-
sional restorations. Once fabricated, 
it is used to confirm duplication of 
these contours on the final restora-
tions. Duplication of contours is 
confirmed when the articulator’s in-
cisal pin maintains contact with the 
custom guide table while the upper 
and lower final restorations main-
tain contact with each other through 
all excursive movements on the ar-
ticulator. If a restoration causes the 
incisal pin to separate from the 
guide table, this would indicate that 
the lingual contour of that restora-
tion is more restrictive to the en-

velope of function than the provi-
sional restoration. More restrictive 
lingual contours create potential 
problems with both functional oc-
clusion and parafunctional activity 
movements and should be avoided. 

reStoration fabriCation

Sil-Tech indexes are made from 
the cross-mounted provisional casts 
to record incisal edge and buccal 
cusp tip positions. These will be 
used to confirm the final wax-ups 
and to guide porcelain cutback and 
layering techniques (Figs 24a-24d). 

Full-arch Sil-Tech matrixes are 
made from the upper and lower 
provisional casts. The die casts are 
then checked for any areas that may 
interfere with complete seating of 
the matrixes over these casts. Once 
complete seating is confirmed, the 
matrixes are injected with wax onto 
the die casts.

The wax injections are then 
checked against the index of the 
cross-mounted provisional casts 
for accuracy. They are then indi-
vidually separated and the anatomy, 
contours, and function are refined. 
Each individual wax crown is then 
sprued.

The sprued wax-ups were in-
vested, burned out, pressed, broken 
out of the investment, and fit and 
contoured to match the provisional 
casts. The restorations were cut back 
utilizing the wax-up stents and lay-
ered. Each restoration was carefully 
checked to make sure there was only 
point contact on cusp tips and in 
fossae or on marginal ridges. Upper 
anterior tooth lingual contours were 
confirmed utilizing the custom inci-
sal guide table.

The restorations were then 
checked for shade, glazed, pol-
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Figures 23a-23c: Custom incisal guide table recording lingual contour of approved upper anterior provisional restorations 
in lateral and straight excursive movements.

Figure 23a Figure 23b Figure 23c
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ished, etched, and ready for delivery  
(Figs 25a-25c).

reStoration Seating

There are a number of protocols 
for seating final restorations. Proto-
cols include the choice of cement-
ing/luting media and restorations 
being seated in either one or mul-
tiple visits. Cementing/luting proto-
cols should be based upon the type 
of restorations and the manner in 
which the teeth were treated at the 
time of preparation (e.g., was im-
mediate dentin sealing utilized?). 
The decision to seat all restorations 
in one or multiple visits is affected 

by several factors, including patient 
availability, comfort, and operator 
preference. Either option is accept-
able and should be chosen to meet 
the specific needs of each case. In 
this case, limited patient availability 
made it more practical to seat all res-
torations in one visit. 

The facts that the final restora-
tions were pressed ceramic and 
that immediate dentin sealing was 
used at the time of tooth prepara-
tion determined the cementation 
technique. Pressed ceramic restora-
tions rely on a strong bond between 
the restoration and prepared tooth 
structure (dentin and enamel) for 

their strength. With immediate den-
tin sealing, the bond to enamel and 
dentin are created at the time of 
preparation, leaving both exposed 
enamel and dentin covered with a 
thin layer of bonded resin. There-
fore, the critical bond at the time of 
seating is that between the restora-
tion and this layer of resin. In this 
case, because immediate dentin 
sealing was performed with Kuraray 
Protect Bond, Kuraray DC Bond and 
Esthetic cement were chosen for final 
bonding and cementation. Kuraray 
DC Bond is a dual-cure, self-etching 
adhesive. Esthetic cement is a dual-
cure resin cement. After removal of 

Figure 24a Figure 24b

Figure 24c Figure 24d

Figures 24a-24d: Sil-Tech guides for incisal edge and buccal cusp tip communication. These will also be used to assist in 
porcelain cutback and layering procedures.
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the provisionals, the preparations 
were cleaned with micro abrasion. 
The DC Bond was then applied to 
the already sealed preparations to 
ensure bonding to the existing resin 
layer and any tooth structure that 
may have become exposed during 
cleaning. The inside of the restora-
tions were primed with Kuraray ce-
ramic primer. The restorations were 
filled with Esthetic cement, seated, 
and cured. 

funCtional oCCluSion refinement 
and management of ParafunCtional 
aCtivity

With careful attention to all case 
details, from tooth preparation and 

bite registration techniques to final 
restoration seating protocols, there 
should not be much need for oc-
clusal adjustment. However, subtle 
refinement is required in nearly all 
cases. If necessary, initial occlusal 
adjustments can be made at the seat-
ing appointment. Conversely, final 
refinement of the functional occlu-
sion is best completed at a later visit, 
when the patient’s masticatory mus-
cles are rested and deprogrammed, 
and mandibular movements are 
not influenced by local anesthetic. 
If many restorations are involved, it 
is helpful to make these refinements 
with use of the DATA Appliance. 

A brief time of wearing the ap-
pliance after restorations are seated 
once again allows complete relax-
ation and deprogramming of masti-
catory muscles. Then, the appliance 
can guide final adjustment of the 
restorations in the same manner it 
guided reductive reshaping of the 
original dentition (although this 
should involve only very slight ad-
justment of the restorations) (Fig 
26). While use of the appliance is 
not mandatory, it is a simple tech-
nique to finalize the functional oc-
clusion with tremendous precision. 

If the appliance is to be used after 
restorations are seated, the existing 

Figure 25a

Figure 25cFigure 25b

Figures 25a-25c: Final restorations on casts.
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appliance may be refit chairside, or 
refit or refabricated in the laboratory 
on casts of the final restorations. The 
practicality of re-using the previous 
appliance, or fabricating a new one, 
depends primarily upon the amount 
of change in upper tooth contours. 
In this case, because major changes 
were made in the lingual contours 
of upper teeth, a new appliance 
was made and seated to finalize the 
functional occlusion. 

Even with the functional occlu-
sion perfected, unmanaged para-
functional activity can damage natu-
ral teeth or any type of restorations. 
Therefore, once refinement of the 
functional occlusion is complete, 
attention should turn to manage-
ment of parafunctional activity. 
During the evaluation phase, this 
patient’s response to the appliance 
determined a preliminary parafunc-
tional activity diagnosis of benign 
or structural parafunctional activity. 
This was based on the fact that there 
was little evidence of parafunctional 
activity on the appliance stop for 
the six weeks it was worn. However, 
a final diagnosis of parafunctional 

activity requires at least six months of 
monitoring. For this reason, if there 
is suspicion of nocturnal bruxing or 
clenching, it is recommended that 
the appliance be used as a night-
guard following placement of final 
restorations. This is for two impor-
tant reasons:

•	It	will	allow	monitoring	of	para-
functional activity to determine 
if there is need for long-term 
nightguard utilization.

•	It	will	protect	the	new	restora-
tions from any nocturnal brux-
ing or clenching activity, if any 
is present. 

To perform these functions, after 
occlusal finalization, the DATA Ap-
pliance is modified by adding ad-
ditional acrylic to the anterior stop. 
However, the stop is now designed 
differently than it was during initial 
patient evaluation. At initial place-
ment, only a single lower incisor 
made contact with the anterior stop. 
Now, acrylic is added to allow both 
lower central incisors to contact 
the anterior stop with equal inten-
sity. The anterior stop is also verti-
cally opened enough to clear canine 

tooth interference in lateral excur-
sive movements. 

ConCluSion

Many systems exist today for den-
tists to help their patients achieve 
ideal esthetics and function. To be 
most useful, a system should fulfill 
five basic requirements. It should:

•	provide	highly	predictable	
esthetic and functional results

•	be	simple	enough	to	be	under-
stood and used by most dentists 

•	be	usable	in	a	broad	range	of	
clinical situations

•	make	efficient	use	of	operator	
and patient time 

•	allow	flexibility	in	phasing	treat-
ment.

It has been the goal of this ar-
ticle to illustrate how utilization of 
the DATA Appliance, the Integrated 
Classification System, and develop-
ment of a stable biomechanical plat-
form fulfill these requirements. 

Although the case illustrated 
in this article involved significant 
functional and esthetic challenges, 

Figure 26: Occlusal stops after final occlusal adjustment 
with the DATA Appliance. (Again, note occlusal stop on 

#15 confirming achievement of planned  
vertical dimension.)
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the principles utilized apply to all 
patients who desire an improve-
ment in masticatory system comfort, 
function, or esthetics. These funda-
mental principles include first us-
ing the DATA Appliance and ICS to 
determine if the patient can benefit 
from definitive restorative or occlu-
sal treatment. Second, the appliance 
is used to facilitate development of 
a stable biomechanical platform. If 
no other restorative or esthetic needs 
exist, development of this platform 
represents the end of treatment—
leaving the patient comfortable and 
in a biomechanically maintainable 
state of dental health. If, on the oth-
er hand, the patient needs or desires 
additional restorative or esthetic 
treatment, the stable biomechanical 
platform provides the foundation 
upon which this treatment can be 
predictably planned and delivered. 
In addition, because the platform 
is developed at a vertical dimen-
sion of occlusion that is appropriate 
for planned restorative and esthetic 
treatment, many phasing options 
for final treatment are possible. Fi-
nal restorations may be complet-

ed simultaneously, as they were 
in this case, or phased over time, 
without compromise to esthetics  
or function.

While this article has highlighted 
the benefits of utilizing the ICS, the 
DATA Appliance, and developing 
a stable biomechanical platform, 
achieving long-lasting esthetics and 
function requires techniques and 
skills beyond those needed just to 
utilize these tools. Proper tooth 
preparation and laboratory commu-
nication are among those most es-
sential. For this reason, a description 
of some of these additional tech-
niques has also been detailed in this 
article to acknowledge their impor-
tance. In the end, consideration and 
management of all factors affecting 
each part of the masticatory system 
are critical if predictable outcomes 
are to be realized. 

By accepting treatment, our pa-
tients demonstrate a high level of 
confidence in our clinical skills and 
judgment. By agreeing to provide 
treatment, we in turn should assume 
responsibility to provide the finest 
care possible. However, while clini-

cal excellence is important, if we 
are to truly consider our treatments 
successful, patients should benefit 
from our efforts. We should in some 
way make our patients’ lives better 
for what we have done for them  
(Figs 27a & 27b).
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Figures 27a & 27b: The patient, free of pain, with a new smile and a new attitude.
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introduCtion

Replacing a missing anterior tooth has traditionally been a daunting and 
frustrating endeavor for esthetic dentists and their laboratory ceramists to un-
dertake. The difficult task of creating natural-looking restorations that blend 
seamlessly with the surrounding dentition is compounded by the challenges 
of re-establishing or maintaining the gingival architecture.1

In the past, the treatments for a missing anterior tooth have included, but 
were not limited to, a flipper partial denture, orthodontic movement, or a 
three-unit porcelain-fused-to-metal bridge.2-4 With the advent of new dental 
materials and techniques intended to raise the level of esthetic and functional 
outcomes, different treatment alternatives are available to close the gap be-
tween natural and artificial dentition. For example, dental implants are rapidly 
becoming the treatment modality of choice, particularly for the replacement 
of a single tooth.

There are still situations in which the replacement of a single missing tooth is 
most appropriately accomplished with an anterior bridge.

However, there are still situations in which the replacement of a single 
missing tooth is most appropriately accomplished with an anterior bridge. 
For example, despite the availability of small-diameter implants,5 inadequate 
inter-tooth space may eliminate some patients from consideration for implant 
therapy to replace a missing anterior tooth. For such patients, a three-unit bridge 
esthetically created using metal-free materials may be the best alternative.

lOwe/RegO 
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The astute clinician and laborato-
ry technician can conquer the chal-
lenges associated with reproducing 
tooth form, function, color, and 
esthetics while blending anterior 
three-unit bridge restorations into 
the dental-facial composition by 
developing a well thought out and 
implemented treatment plan.6 Such 
treatment plans should incorporate 
diagnostic and provisionalization 
techniques so that all members of 
the dental team (e.g., dentist, labora-
tory technician, and patient) are able 
to evaluate the anticipated effects of 
proposed restorations designed to 
replace the missing anterior tooth/
teeth.7 They should account for such 
aspects of the dental-facial composi-
tion as the face, lips, gingival tissues, 
and teeth as they relate together in 
smile design.8

This article presents in detail a 
case in which the tooth replacement 
method of choice was a zirconium-
based anterior bridge. Paramount to 
the success of the case was the man-
ner in which the treatment plan was 
developed using diagnostic wax-
ups, as well as how the patient was 
provisionalized with an ovate pon-
tic that was developed using a grav-

ity technique. Equally significant to 
the success of the case was how the 
gingival architecture was managed 
throughout the treatment protocol. 

CaSe PreSentation

CHief ComPlaint

A 21-year-old female patient was 
referred specifically for treatment 
of the anterior region (Fig 1). She 
presented with an existing acrylic 
partial denture with wire clasps to 
replace the congenitally missing 
upper left and right lateral incisors 
(i.e., teeth #7 and #10) (Fig 2). The 
patient was in the restaurant indus-
try and very self-conscious about 
her appearance. She felt her partial 
denture did not look natural, and 
she did not like having to remove 
it from, and return it to, her mouth. 
Therefore, she was seeking to replace 
the partial denture with a more nat-
ural-looking and fixed alternative, 
one that would not produce a dark 
gingival margin such as she had seen 
in elderly people.

Additionally, the patient did not 
like the yellow color of her teeth 
and was aware of the mottled ap-
pearance of the central incisors, the 

diastema between them, and the 
misshapen canines (Figs 3 & 4). She 
was anxious to address the unesthet-
ic appearance of her anterior teeth 
as soon as possible, and she also 
wanted to take advantage of this op-
portunity to whiten the rest of her 
dentition.

mediCal and dental HiStory

findingS

A comprehensive examination 
and review of the patient’s medical 
history showed her to be in good 
health, with no significant abnor-
mal findings. The soft tissue in the 
palate had severe candidiasis from 
the maxillary partial retainer. Her 
tonsils were present. 

Her upper and lower lips were 
thin, exhibiting a normal smile line. 
Her gingival health was fair, with 
minimal areas of recession and no 
pocketing greater than 4 mm upon 
probing. The teeth had light areas of 
staining and supragingival calculus. 
There were hypocalcification spots/
stains present on the facial aspects of 
some of her teeth that resulted from 
the orthodontic therapy she had in 
her teens. Her occlusion was Class 

Figure 1: Preoperative, full face. Note the two obvious 
congenitally missing lateral incisors  

(i.e., #7 and #10).

Figure 2: Preoperative, close up.
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I with a 3-mm overbite and 2-mm 
overjet. The maximum opening was 
1.75 inches, and centric relation 
equaled centric occlusion. The tem-
poromandibular joint and muscles 
of mastication were asymptomatic. 

Radiographically, mild root re-
sorption from the orthodontic treat-
ment was noted for teeth #8 and 
#9. At the #7 and #10 sites (Fig 5), 
the space between the roots was 4.5 
mm. If an implant were to be placed, 
we would need 1 mm to 1.5 mm on 
either side of the implant to adja-
cent root, meaning that we would 
have to place a 1.5- to 2.5-mm im-
plant perfectly. To make room for 
it we would need to consider doing 
orthodontics again. The patient de-
clined this option as the previous 
orthodontic therapy had contrib-
uted to the shortening of the roots 
of the upper anterior teeth. It ap-
peared that tooth #6 was also miss-
ing, but the retained primary canine 
demonstrated a solid root and was 
not mobile. The #7 and #10 pontic 
areas had been distorted by the par-
tial denture, and it appeared that no 
attempt had been made to create an 
ovate pontic site in the tissue. The 

ridge had collapsed mildly from the 
facial at the #7 and #10 sites.

The patient had had all four 
wisdom teeth extracted as a teenager, 
and the previous dentist had begun 
to change some of her posterior 
restorations from amalgam to 
composite. She still had existing 
amalgam restorations on teeth #2, 
#3, ##13-15, #18, #19, #30, and 
#31. Composite restorations were 
present on teeth #12, #20, #21, and 
#28. 

diagnoSiS and Planning

Several challenges were noted af-
ter a thorough examination of the 
digital photographs, evaluation of 
stone casts, and discussions between 
the restorative clinician and the lab-
oratory technician. The maxillary 
midline was 2 mm to the right of 
the facial midline and the central in-
cisors looked quite long due to the 
width-to-length ratio being 75%. 
The smile was canted, being lower 
on the left side than the right, and 
the teeth were not axially aligned. 
The gingival heights, contours, and 

zeniths could be improved on both 
canines.

The upper and lower arch forms 
were ovoid. The buccal corridor was 
fairly well developed in the natural 
dentition, and the contact points 
migrated apically moving posteri-
orly. It should be noted that having 
minimal buccal corridors has been 
found to be a preferred esthetic fea-
ture in both men and women, with 
large buccal corridors being some-
thing to be included in the problem 
list during treatment planning.9

After discussing all the pos-
sible restorative options, including 
implants, the patient opted for a 
full-coverage three-unit zirconium-
based bridge for teeth ##9-11. This 
option also would enable the restor-
ative team to address the patient’s 
desire for better anterior esthetics on 
the abutment teeth.

A three-unit zirconium-based 
bridge was also planned for the 
retained primary right canine to 
tooth #8 in order to match the left 
bridge. While it was possible to 
include tooth #5 in the treatment 
plan, it was decided not to sacrifice 

Figure 3: Retracted preoperative view of the patient 
showing the yellow color of her teeth and the mottled 

appearance of the central incisors. 

Figure 4: Close-up 1:1 view of the patient’s central 
incisors. Note the diastema between them.

lOwe/RegO 
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a virgin tooth in order to increase 
the lifespan of the bridge. Since the 
primary tooth had not demonstrated 
any signs of mobility, it was decided 
that the combination of group 
function, and regular examinations 
for signs of root resorption would 
ensure that the bridge would last the 
patient well into her 30s. 

To address all of the patient’s re-
quests, as well as satisfy all clinical 
requirements, the treatment plan/
sequence was as follows:

1. Treat the maxillary candidiasis 
with nystatin lotion. 

2. Whiten teeth with Zoom 2 
(Discus Dental; Culver City, CA) 
in-office whitening. 

3. Perform ridge augmentation 
with connective tissue grafts at 
the #7 and #10 sites. 

4. Fabricate diagnostic wax-up and 
reduction guides.

5. Prepare teeth, create ovate 
pontic sites, and provisional-
ize (Luxatemp, Zenith/DMG; 
Englewood, NJ).

6. Refine prepared teeth and take 
final impressions for porcelain-
pressed-to-zirconium (IPS 
e.max ZirCAD/ZirPress, Ivoclar 
Vivadent; Amherst, NY) bridges.

7. Create two three-unit bridges.

8. Insert bridges with a dual-cure 
resin cement (Multilink, Ivoclar 
Vivadent).

9. Follow-up treatment with 
hygiene and home care for opti-
mal gingival health.

CliniCal ProtoCol

Following treatment of the can-
didiasis with nystatin lotion10 and 
in-office whitening (Zoom 2), pre-
operative maxillary and mandibular 
full-arch impressions were taken us-

ing Precision (Discus Den-
tal) light-body polyvinyl si-
loxane (PVS) wash material 
and Precision medium-body 
PVS matrix material in a full 
tray. A facebow relation also 
was taken (Kois Dento-Facial 
Analyzer, Panadent; Colton, 
CA), in addition to a stick 
bite to relate the horizontal 
plane. A diagnostic wax-up 
was fabricated and sent back 
to the clinician.

tiSSue management

The augmentation of 
edentulous sites can permit 
the placement of three-unit 
bridges with highly esthetic 
pontics.11 The periodontist 
was given a stone model and 
diagrammatic photographs 
to serve as a guide for where 
the tissue should finish. The 
pontics on the partial denture 
were shortened, and the connective 
tissue graft was allowed to heal for 
eight weeks. With the swelling sub-
sided and the facial and lingual tis-
sue in the pontic space bulked up, 
the development of the ovate pontic 
areas could begin. 

ProviSionalization

After determining overall healing 
of the pontic areas, the abutment 
teeth were prepared with heavy 1.5-
mm reduction and 360° chamfer 
margins using coarse and fine bul-
let-nose diamond burs (Fig 5). All 
line angles were polished to ensure 
that there were no sharp ones.

A wax-up of the proposed bridges 
had been returned from the techni-
cian with a putty matrix for creation 
of provisional restorations. The put-
ty matrix was filled with temporary 
material (Luxatemp acrylic shade 
A1) in the areas of the bridge prepa-

rations and placed over the teeth. 
The bis-acrylic was allowed to set for 
two minutes before being removed 
to ensure that the provisional did 
not lock onto the teeth. The margins 
of the provisional were trimmed us-
ing finishing burs and discs.

To create the ovate pontics, a 
light-cured flowable acrylic (Luxa-
flow, Zenith/DMG) was added to 
the pontics in increments using a 
“gravity technique” (Figs 6 & 7) un-
til slight blanching of the tissue was 
visible. The egg-shaped pontic was 
polished until it was glassy-smooth, 
and the embrasures were contoured 
to ensure that the interproximal pa-
pilla was not pinched, yet received 
the guidance necessary to create a 
symmetrical papilla and close off 
any black triangles. It should be not-
ed that unless care is taken to ensure 
proper healing of the papilla, clini-
cians could witness an unwanted 
gingival overgrowth or limited re-

Figure 5: Preoperative x-ray of missing 
#10. Note the minimal space (4.5 mm) 

between roots of the natural teeth.

 lOwe/RegO
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generation potential in this estheti-
cally demanding area.12

The polished provisional bridge 
was cemented with temporary ce-
ment (Systemp.link, Ivoclar Viva-
dent), after which the occlusion was 
checked for clearance (Figs 8 & 9). 
The patient was instructed to keep 
the area clean by flossing and using 
a hydrogen peroxide infuser tip. 

After two weeks, the provisional 
restoration was removed and the 
pontic sites assessed. The future sites 
were checked using a periodontal 
probe to ensure that the 1-mm to 
3-mm depths of the ovate pontic 
sites were above the underlying 
bone by 1 mm or more. The sites 
were successfully created, and each 
resembled a freshly extracted tooth. 
The areas were cleaned with hydro-
gen peroxide and compared to en-
sure similarity of the facial contours 
of the #7 and #10 sites. The provi-
sional bridge was replaced using 
temporary cement (Systemp.link).

The preparations were refined 
and final PVS impressions, bite reg-
istrations, and records were taken 
for the laboratory. A detailed pre-

scription that included digital pho-
tographs, a shade map, and the fi-
nal shade of Chromascope 110/040 
(Ivoclar Vivadent) was provided to 
the laboratory technician (Fig 10). It 
is important to note that although 
the patient approved the selected 
shade, she was adamant that the 
restorations mimic the natural in-
cisal translucency exhibited in her 
natural mandibular teeth. These 
characteristics were noted and also 
forwarded to the laboratory. A Kois 
facial analyzer record also was sent, 
along with an impression of the ap-
proved provisionals with midline 
and horizontal plane placement for 
the definitive bridgework. 

laboratory fabriCation

When the impressions were re-
ceived at the laboratory, they were 
poured in a Class IV die stone and 
allowed to harden for 24 hours. 
Careful attention was paid to the 
water/powder ratio to ensure the 
proper expansion. Working models 
(Fig 11) were fabricated and mount-
ed on a Panadent articulator using 
the Kois Dento-Facial Analyzer, and 
the approved provisionals were also 

mounted to the opposing model. A 
matrix of the approved provisionals 
was fabricated and used to evaluate 
facial and proximal reduction.

Because these bridge restorations 
needed to satisfy a combination 
of functional and esthetic require-
ments, it was determined that a 
single restorative system should be 
selected that would meet these cri-
teria and blend seamlessly with the 
natural teeth. Therefore, a recently 
introduced universal all-ceramic sys-
tem that combines computer-aided 
design/computer-aided manufactur-
ing (CAD/CAM) and pressable tech-
nologies (IPS e.max) was selected. 
This system’s integration of high-
strength zirconium substructures 
enabled the use of connectors that 
were small enough to allow natural-
looking interproximal contours, yet 
with the required separation be-
tween abutments and pontics.13,14

In preparation for the CAD/
CAM design process, the dies were 
carefully trimmed and all undercuts 
were blocked out with wax. The 
working model was powder-coated 
with a scanning spray (Dentaco, 
Vident; Brea, CA) and scanned 

Figure 6: The abutment teeth were prepared with heavy 
360° chamfer margins using coarse and fine bullet-nose 

diamond burs.

Figure 7: Flowable composite is added incrementally to the 
pontic sites of the provisional bridge restorations that were 

created from a putty matrix of the wax-up.

lOwe/RegO 
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using the InEos Scanner (Sirona 
Dental Systems; Charlotte, NC). The 
opposing cast was also scanned to 
ensure that the frameworks would 
demonstrate sufficient room for 
lingual porcelain. 

The zirconium frameworks (Zir-
Cad) were designed and milled us-
ing a CEREC 3D milling machine 
(Sirona). The margins were cut back 
to minimize the opacifying effect of 
material at the margins. Note that 
zirconium is milled in a partially 
sintered state that allows for easier 
milling, and the majority of the 
framework contouring was accom-
plished at this time. Final sintering 
was achieved by using a sintering 
oven that baked the zirconium at 
1515° C over a seven-hour period. 

The frameworks were evaluated 
for fit, and final adjustments were 
made (Fig 12). After steam clean-
ing, the frameworks were coated 
with ZirLiner (Ivoclar Vivadent) to 
create an optimal bonding surface 

and baked at 960° C. The zirconi-
um frameworks were placed on the 
working model (Fig 13), after which 
a full-contour wax-up was cre-
ated, with careful attention paid to 
matching the approved provisionals 
(Figs 14 & 15). 

The waxed bridges (Fig 15) were 
sprued and invested utilizing the 
speed press technique and pressed 
in ZirPress using the LT B1 ingots. 
After cooling and divesting, the 
bridges were evaluated for fit and 
then ready for layering. As one of 
the patient’s primary requests was 
that her new restorations exhibit the 
same type of translucencies and sub-
tle colors as her lower anteriors, after 
a careful examination of the digital 
photographs, the ZirPress material 
was cut back to create the many nu-
ances and characteristics required to 
make the bridges “disappear.” 

A foundation bake was created 
with a small amount of Transpa 
ceramic and Essence powders (Ivo-

clar Vivadent) and baked at 750° C  
(Fig 16). The bridges were layered 
with Incisal white, bamboo, blue, 
and amber powders (Ivoclar Viva-
dent) to create the dispersion of col-
ors that were present in the patient’s 
natural dentition and then baked at 
750° C. The bridges were checked 
with the matrix to ensure that the 
effects were in the proper places. A 
final layer of Transpa and Opal In-
cisals (Ivoclar Vivadent was added 
to create the translucency necessary 
to achieve seamless integration with 
the patient’s natural teeth.

The bridges were contoured us-
ing various diamonds and rubber 
wheels, with careful attention given 
to reflective and deflective areas. The 
matrix of the approved provisionals 
was used to ensure that the final con-
tours of the restorations were consis-
tent with the patient’s expectations. 
The interproximals were contoured 
to create room for the interdental 
papillae to grow and mature; spe-

Figure 8: After the flowable composite is added to the 
provisional pontic, the temporary is turned over, allowing 
the composite to flow with gravity, thereby creating the 

egg-shaped ovate pontic.

Figure 9: Retracted full-facial view 
of the patient immediately following 

placement of the provisional 
restoration.
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Figure 10: Close-up retracted view of the patient’s 
provisional restoration. Note the immediately enhanced 

symmetry, color, and appearance of the gingival 
architecture despite the need for more long-term healing.

Figure 11: The final shade for the restorations was 
determined to be Chromascope 110/040. 

Figure 12: Working models were created at the laboratory 
using Class IV die stone. Careful attention was paid to the 

water/powder ratio to ensure the proper expansion. 

Figure 13: After milling, the zirconium frameworks were 
tried back on the model to verify fit, and the shoulders 

were cut back circumferentially at the margins to reduce 
the likelihood of high value in this area.

Figure 14: View of the bridge framework with a 360° 
cutback following application of the ZirLiner to enhance 

bonding and application of the layering porcelain. 

Figure 15: Using a matrix of the approved temporaries as 
a guide, the size of the bridge connectors are verified to 

ensure sufficient space for correctly applying and layering 
the porcelains. 

lOwe/RegO 
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cifically, the clinician’s instructions 
called for 2 mm of open embrasures 
(Fig 17).

The bridges were lightly stained 
and baked once. The final polish 
was accomplished by hand using 
a soft bristle brush and Diashine 
(VH Technologies; Bellevue, WA) 
to achieve the prescribed polished 
gloss (Fig 18).

final PlaCement and Cementation

When the bridgework was re-
turned from the laboratory, it was 
inspected for fit and color on the 
models. Then the provisionals were 

removed, the preparations cleaned 
with hydrogen peroxide, and the 
bridges tried in. The fit was verified, 
and the pontics were checked for a 
snug placement.

The restorations were removed 
from the mouth and their internal 
aspects treated with 35% phosphor-
ic acid for one minute. After rinsing 
and drying, the bridges were treated 
with Multilink zirconium primer 
(Ivoclar Vivadent). The manufactur-
er asserts that this process results in 
significantly higher bond strengths 
of approximately 25 to 35 MPa.15,16 

The preparations were cleaned 
with chlorhexidine and rinsed. Mul-
tilink primer A and B were mixed 
and applied to the preparations for 
15 seconds. Multilink dual-cure res-
in cement was mixed and applied to 
the bridge abutments.17

The bridges were placed, excess 
cement removed, and the abut-
ment’s spot tacked with a 2-mm 
tacking tip. By using a Butler gum 
stimulator (Sunstar Americas; Chi-
cago, IL) and micro brushes, almost 
all excess cement was removed. The 
bridges were flossed and glycerin 
was placed around the margins to 

Figure 16: The contours of the approved provisional 
restorations are waxed onto the zirconium framework.

Figure 17: A foundation bake was created with a small 
amount of Transpa ceramic and Essence powders and 

baked at 750° C.

Figure 18: The interproximals were contoured to create 
room for the interdental papillae to grow and mature; 

specifically, the clinician’s instructions called for 2 mm of 
open embrasures.

Figure 19: View of the definitive restorations after hand 
polishing to create unique, natural-looking surface 

reflective areas.
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ensure curing of the oxygen-inhibit-
ed layer. The restorations were cured 
for one minute using a light-emit-
ting diode curing light (bluephase, 
Ivoclar Vivadent). The margins were 
polished using a #12 scalpel blade, 
an extra-fine football-shaped dia-
mond, and ET9 carbide (Brasseler 
USA; Savannah, GA). The occlusion 
was checked, and any areas adjusted 
were polished with a porcelain pol-
ishing kit (CeraGlaze, Axis Dental; 
Coppell, TX). 

ConCluSion

The use of full-coverage, metal-
free bridges in this case enabled 
the restorative team to meet the pa-
tient’s immediate esthetic demands 
in viable, positive ways (Figs 19 & 
20). The combination of pressed 
porcelain and high-strength zirco-
nium oxide on the natural teeth al-
lowed the team to realize esthetic 
and functional possibilities. 

Since the case was inserted more 
than 12 months ago, the tissues and 
the pontic sites have matured nicely 
(Figs 21-23). The natural teeth, hav-
ing been whitened, may need touch-
ing up periodically to maintain the 

increased value. Future dental treat-
ment includes finishing the poste-
rior amalgam replacements (at the 
patient’s request), addressing the 
spacing of the lower anterior teeth, 
and possible orthodontic treatment 
with clear aligners (Invisalign, Align 
Technology; Santa Clara, CA) if the 
patient desires. The possibility of fu-
ture implant dentistry is not out of 
the question should it be necessary 
to replace the primary retained cus-
pid C, which might be lost due to its 
short clinical length.
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Figure 22: Postoperative; retracted view showing the 
harmony of color and translucency among the maxillary 

bridge restorations and the mandibular natural dentition.

Figure 23: Postoperative; 1:1 view of the definitive bridge 
restorations spanning the retained primary canine to #8 
and #9 to #11. Note the harmony of the gingival heights 

of contour and color of the restorations.
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PrediCtable Smile deSign

by
Andre Michel, CDT, AACD 
Accredited Member (AAACD)
Dana Point, CA
www.andresdentalstudio.com

abStraCt

This article describes a ceramic layering technique using both a translucent 
and high-strength pressable ceramic. Additionally, principles of smile design, 
case planning, and glamour photography are touched upon; these can be used 
to increase patient acceptance of what a smile makeover can do for them. 

Before the restorative process could begin, the patient received four-quadrant 
scaling and root planing and was educated on the importance of good daily oral 

hygiene habits.

Patient HiStory and CaSe objeCtiveS

The 35-year-old male patient presented with tooth #11 sheared off at the 
gum line; and #4, #8, and #10 had severe decay. Tooth #3 was missing a previ-
ous full-coverage restoration. Before the restorative process could begin, the 
patient received four-quadrant scaling and root planing and was educated on 
the importance of good daily oral hygiene habits. It was determined that #11 
would receive a buildup on preparation day. The patient’s chief complaint was 
lack of confidence in social situations (Fig l). There were three objectives to 
this case: To restore the broken and decayed teeth, brighten the smile, and cre-
ate restorations that blended seamlessly into the oral environment.

meeting tHe CaSe objeCtiveS

Predictable results for smile design cases begin with a diagnostic wax-up, 
where function and esthetics can be worked out. A diagnostic wax-up helps 
plan preparation design, using minimal reductions where possible; and iden-
tifies margin placement to achieve the desired result. In this case, the teeth 
were in good arch form and the gingival architecture was ideal on ##6-11. 

MiCHel 
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Crown lengthening was proposed 
for #4, #5, #12, and #13 to improve 
the gingival heights in the buccal 
corridor, but this treatment was not 
accepted because the patient did not 
feel it important enough to justify 
the cost. The wax-up was all addi-
tive, there were no rotations or mis-
alignments to correct; it was simply 
a matter of replacing decay and wear 
and then fine-tuning the form. 

After being prepared, this wax-up 
was transferred to the patient as a 
provisional (Fig 2) on preparation 
day through the use of a silicone 
putty matrix. The restorative dentist 
provided a comprehensive labora-

tory prescription that included the 
goals of the case; detailed shade 
mapping; desired lengths of cen-
trals, laterals, and cuspids; master 
impression with good tissue cap-
ture; opposing impression; transfer 
jig; diagnostic wax-up; preoperative 
impressions; and impression of the 
patient-approved provisional. Also 
important were the 12 standard 
AACD photographs, and the natural 
smile of the provisional not numb, 
stick bite in place (Figs 3 & 4). At a 
follow-up appointment three days 
later, photographs were taken of the 
provisionals with a natural smile 
and a profile shot in repose. 

Waxing and PreSSing

The model and photography of 
the provisional were reviewed; no 
changes were necessary. A silicone 
matrix was created over the model 
and placed in a pressure vessel at 40 
psi (this produces excellent adapta-
tion). This matrix was placed on the 
master die model and was used as 
a mold to inject wax on the master 
model (on which the dies had not 
been trimmed) (Fig 5). With this 
technique, the emergence profile 
and interproximal embrasures can 
be perfected with all of the soft tis-
sue features in place. The margins 
were trimmed, and then the occlu-

Figure 1: Preoperative portrait.

Figure 2: Provisionals. Figure 3: Stick bite.



  Journal of Cosmetic Dentistry ©2009
  Summer 2009 • Volume 25 • Number 2

 112

c
lI

n
Ic

a
l 

sc
Ie

n
c

e 
a

n
d

 a
r

T

MiCHel 

Figure 4: Laboratory prescription. 

Figure 5: Master die model wax-up with soft tissue 
features in place.

Figure 6: Master die model with dies trimmed.
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Figure 11: Mammelon structures. Figure 12: Mammelon structures.

Figure 9: Incisal taper. Figure 10: Mesial and distal troughs.

Figure 7: Occlusal view of wax-up. Figure 8: Vertical reduction.
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Figure 15: Contrasting opals. Figure 16: Layered to contour.

Figure 13: Internal staining. Figure 14: Internal effects powders.

Figure 17: Ready for final contouring. Figure 18: Ready for glazing.
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sion and esthetics were perfected 
(Figs 6 & 7).

materialS

The materials chosen for this case 
were Authentic pressable ceramic 
(Microstar Dental; Lawrenceville, 
GA) for anterior ##6-11 and e.Max 
(Ivoclar Vivadent; Amherst NY) for 
##3-5, #12, and #13. Authentic is a 
translucent material that has a full 
complement of enamels and ef-
fects powders that allow a ceramist 
to create the “inner life” of a tooth. 
The ingots are translucent enough 
to pick up the preparation shade; 
this allows the restorations to “dis-
appear” in the oral environment. 

E.max lithium disilicate is a translu-
cent high-strength pressable ceramic 
that is well suited for posterior oc-
clusal forces and has a very tooth-
like appearance.

CutbaCk

Once the units were devested 
and fitted, the pressings were mea-
sured to see that they matched the 
lengths of the provisional model. 
Next, the incisal edge was reduced 
vertically 0.3 mm on ##7-10 (Fig 8). 
The perimeter of this area was out-
lined with a red pencil, and then a 
thin black line was drawn 0.5 mm 
from the facial (Fig 9). The incisal 
edge was then beveled back, gradu-

ally reducing from 0.5 mm to 0.2 
mm down to the midfacial of ##6-
11. A straight groove in the mesial-
incisal edge and a curved groove in 
the distal-incisal edge were created 
to hold the low-value porcelain on 
##6-11 (Fig 10). Next, the internal 
lobe formation was created to mim-
ic lobe formations studied from an 
anonymous central incisor sliced in 
half (Figs 11 & 12). 

Staining and effeCtS PoWderS

A blue stain (Authentic) was 
placed in the mesial and distal 
troughs, and a salmon stain (Cre-
ation, Jensen Industries; North Ha-
ven, CT) was applied to one of the 

Figure 21: Postoperative view.

Figure 19: Final glaze and polish.

Figure 20: Preoperative view.
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middle lobes and then fired to set 
the stain. Effects powders Pearl and 
Orange Fluoresence (Authentic) 
were placed over the core lobe de-
tails and then fired (Figs 13 & 14). 
After firing and evaluating the ef-
fects, the mesial and distal troughs 
were filled with Opal 3 and Opal 2 
(Authentic) was placed between the 
lobes, which contrasted well with 
the effects. After firing, the contrast-
ing Opals were evaluated and then 
the restorations were brought to 
full contour using Opal 2, while 
being careful to place back only 
what was removed in the cutback  
(Figs 15 & 16).

final ContourS and glaze

The restorations were then 
shaped, paying close attention to 
the deflective and reflective zones. 
The lobe formations and surface 

texture were developed. The resto-
rations were then rubber-wheeled 
(Brasseler USA; Savannah, GA) on 
the surface. Then the perikymata 
were developed using a fresh ta-
pered diamond (850.11.016, Brasse-
ler). A thin, even coat of fluorescing 
glaze (Authentic) was applied and 
fired. Finally, the restorations were 
rubber-wheeled and then polished 
with Diashine diamond paste (VH 
Technologies; Bellevue, WA) and a 
felt wheel and chamfered hard 22 
mm, to bring up a natural-looking 
luster (Figs 17-19).

ConCluSion

Through the use of wax injection 
and matrices, I was able to maintain 
the shapes and contours created in 
the diagnostic wax-up and provi-

sionals all the way through to the fi-
nal restorations (Figs 20-22). 

Finally, after exceeding the pa-
tient’s expectations it is important 
to have some professional photo-
graphs taken of the finished case 
and its beautiful results to help with 
future patient acceptance during 
case presentation (Fig 23).
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Figure 23: Glamour shot.Figure 22: Postoperative view.
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Fitzpatrick, DMD • Andrea S. Flamer, DDS • Dennis Flanagan, DDS • Hugh D. Flax, DDS • Nina H. Foley, DMD • John P. Foore, DDS • Doug R. Forbes, 
DMD • Michael A. Forman, DDS • Michael K. Forth, DDS • Mitch Foster, DDS • Thomas W. Frank, DDS • Kathy Frazar, DDS • Samantha B. Frazier • 
Daryl W. Frederick, DDS • Patrick O. Freeman, DDS • John F. French, Jr., DMD • Vivian L. French, DDS • Peter M. Freundlich, DMD • Harry L. Friedman, 
DDS • H. Craig Froonjian, DMD • Yoshio Fukushi, DDS • Functional Esthetics • James J. Furmanek, DDS • Randy G. Fussell, DDS • Anthony M. 
Gacita, DMD • Staci N. Gaffos, DMD • Maria C. Galdiano, DMD • Elizabeth M. Gandelot • Karen Gangotra, BDS • Paul J. Ganjian, DDS • Peter A. 
Gardell, DDS • Robert D. Garland, DDS • Patricia Maria Gaton, DDS • Walter E. Gay, Jr., DDS • William Q. Gebeau, DDS • Gebran S. & Suzanne P. 
Anton Foundation • Justin M. Geller, DDS • Joel A. Gentry, DDS • Richard S. Gertler, DMD • Robert L. Getz, DDS • Barry P. Gibberman, DMD • Heath-
er H. Gibson, DDS • Dina Jackson Giesler, DDS • Carmen J. Giglio, DDS • Brian J. Gilbert, DDS • Ronald M. Gilligan, DDS • Michele A. Giuffre, DMD 
• Louis J. Giuliani, DDS • Mark C. Gladnick, DDS • Janet Glenn, DDS • Glidewell Laboratory • Gnathic Systems • Kerry M Goad, DDS • Cary N. Gold-
berg, DDS • Jeffrey Golub-Evans, DDS • Ronald M. Goodlin, DDS • Dell Ariel Goodrick, DDS • Steven A. Gorman, DDS • Joseph J. Gormley, III, DMD 
• Paula S. Gould, DDS • Ronald A. Grace, DDS • Gregory H. Grady, DDS • Nick D. Gravino, DDS • Great Lakes Smile Designs • Great Smiles • Nicho-
las C. Green, BDS • Scott Greenhalgh, DDS • George L. Grein, DDS • Jack D. Griffin, Jr., DMD • Justin W. Griffin, DMD • Erika K. Grimm, DDS • Clau-
dine Guertin • Kenneth D. Guess, DDS • Gregory L. Gullikson, DMD • Joseph H. Gums, DDS • Jose M. Gurevich, DDS • Stephen M. Gurtner, DMD • 
Michael A. Hack, DMD • Joseph Haddad, DDS • Carl-Gustaf Hagman, DDS • Christian W. Hahn, DDS • Tara L. Haid, DDS • Lena T. Halikias, DDS • 
Christopher J. Hall, DMD • Stacey S. Hall, DDS • Brenna L. Hamrick-Stotts, DDS • Ivory L. Hancock, DMD • John Hanson • Lowell W. Hanson, DDS • 
J. Michael Hardy, DDS • Karen J. Harris, DMD • John H. Hartman, II, DDS • Ragan Harris • Ross S. Headley, DDS • Peggy Jan Henley, DDS • Curtis R. 
Henrichs • Kathryn K. Henry, DDS • Robert B. Henson, DDS • Howard G. Hindin, DDS • Kinnear Dental • Heraeus Kulzer, Inc. • Frederick John Her-
manson, DDS • Alberto Hernandez-Botejara, DDS • Dale Herrero, DDS • Patricia E. Higgins, DDS • John M. Highsmith, DDS • Angela S. Hilton, DMD 
• J. Eric Hires, DDS • Satoshi Hirose • Lennart Hoerler • William J. Holevas, DDS • Jeffrey L. Holland, DMD • Joseph W. Holliday, DMD • Milt Holloway, 
DDS • Rowland S. Holsinger, DDS • Michael L. Holter • John W. Hooker, DDS • Martin J. Hopf, BDS • Jeffrey Horowitz, DMD • Michelle Howlett • Kathy 
A. Huber, DDS • Edward F. Huster, DDS • Corey J. Husu, DDS • Michael B. Hutcheson, DDS • Jason D. Hutto, DDS • Joseph Hwang, DMD • G. Earl 
Hydrick, DDS • Mark A. Iati, DDS • Aleksey Ivasenko • Kyle Ivey • Noel W. Jackson, DDS • Paul J. Jacobs, DDS • Bart L. James, DDS • Edward Jang, 
DDS • Barbara Jautz-Zach • Sarah J. Jebreil, DDS • Terrance L. Jeter, DMD • Atsushi Jitsufuji, DDS • R. Howard John, DDS • Barbara Johnson, DDS 
• Frederick S. Johnson, DMD • Robert E. Johnson, DDS • Jeffrey V. Jones, DDS • Lynn A. Jones, DDS • Richard M. Jones, DDS • Robert N. Jones, DDS 
• Vern A. Jones • Joong-Hyun Jun, DDS • Laura L. Justice, DMD • Manu Kacker • Lisa E. Kalfas, DDS • Donna L. Kalil, DMD • Michael R. Kaludy, DDS 
• William T. Kane, DDS • Abraham A. Katz, DDS • Phillip D. Katz, DDS • Thomas Katz, DDS • Wanda Kauffman, DMD • Michael K. Keating, DDS • Neil 
Kelly, DDS • Robert O. Kelly, DDS • Phillip A. Kemp, DDS • Gerald L. Kennedy, DMD • Gregory W. Kennedy, DDS • John P. Kenney, DDS • Jeanette M. 
Kern, DDS • Cameron D. Kesteven, DDS • Sharif Khan, BDS • Soheil Khodadadi, DDS • Timothy J. Kiczenski, DDS • Stephen D. Killian, CDT • Lisa 
Kimble, DDS • Alexandra M. Kirtley • William R. Kisker, DMD • Andrew I. Kleiman, DMD • Joel Kligman, BDS • John D. Kling, II, DDS • Joni L. Kluth, 
DDS • Mike K. Kluth, DDS • Sinaida Kniter, DDS • Robert L. Knudson, DDS • Mark A. Kochman, DDS • Michael J. Koczarski, DDS • Victor A. Koehler, 
DMD • Michael E. Konrad, DMD • Arthur E. Kook, DMD • Deborah L. Kory • Michael Kostrov • Joseph Kravitz, DDS • Kreyer Dental Prosthetics • John 
P. Krueger, DDS • AnnaLee S. Kruyer, DDS • W. R. Kuball, DDS • Anil K. Kudumula, DDS • Gerard Kugel, DMD • Darius Kuncius • Egle Kunciuviene • 
Kuraray Dental • Albert J. Kurpis, DDS • Jean-Paul Lambert, LSD • Pierre Lamoure • David A. Landau, DDS • Paul Landman, DDS • Matthew D. 



LaNeve, DDS • Charles W. Langdon, DDS • Bertrand Larmoyer • Earl R. Larson, DDS • Jerry A. Laws, DDS • Alan R. Layton, DDS • Elliot S. Ledner, DDS 
• Bailey Lee, DDS • Franc Lee, DDS • Gail Lerner • Brian P. LeSage, DDS • Stephen P. Lester, DDS • Stanley M. Levenson, DMD • Glenn G. Lew, DMD 
• Guy M. Lewis, DDS • Philip E. Lewis, BDS • Elton Lezo, CDT • Lawrence T. Lieberman, DDS • Max L. Lingo, DDS • Florence Lockhart, DDS • Lynn D. 
Locklear, DDS • John R. Lohner, DDS • Marcia A. Loo, DDS • Lovett Dental Lab • Shannon Ludwig • Mark A. Luria, DDS • Lynch Dental Lab • Joan H. 
Lynch, DDS • Clara M. Macias, DMD • Bogdan R. Madurowicz, DDS • Brett B. Magnuson, DMD • H. R. Makarita, DDS • Anthony G. Malis, DDS • William 
Mallozzi • Mike Malone, DDS • Ronald P. Malouf, DDS • Noor-Allah Manji, DMD • Michael L. Mann, DDS • Giselle Mar, DMD • Alan M. Marder, DMD • 
Richard B. Marill, DDS • Brian M. Marino, DMD • Peter W. Martin, DDS • Rey Martinez, DDS • Jennifer M. Martinez-Amores, DMD • Stephen Matarazzo, 
DMD • Jose R. Matos-Perez, DMD • David F. Mawyer, DDS • Vincent C. Mayher, DMD • Corey J. Mazer, DDS • Dustin J. McBride, DMD • Andrew T. Mc-
Cormick, DDS • George A. McCully, DMD • William L. McCune, DDS • Debra C. McIntosh, DMD • Cynthia A. McKim, DMD • Kurt A. McKissick, DDS • 
Betsy B. McQueary, DDS • Patrick J. McQuitty, DDS • Tara L. Meachum, DDS • Michael R. Meharry, DDS • Todd Mehlman, DDS • Matthew S. Menasco, 
DMD • Alberto J. Meza, DDS • Mid-Island Dental Associates • Midwest Dental Arts • Glenn J. Miller, DMD • Jimmie D. Miller, DDS • Kelley J. Miller, DDS 
• Lorie Miller-Stevens, DMD • Michael L. Milne, CDT • Joseph M. Miranda, DDS • Randy R. Mitchmore, DDS • Michael A. Miyasaki, DDS • A. Reza Moezi, 
DDS • Eva M.C Mollborg, DDS • Mona Lisa Dental Studio • Raul A. Montalvo, DDS • Alan M. Montrose, DMD • Keith E. Moomaw, DDS • Robert Mopper 
• James M. Moran, DDS • Michael J. Morgan, DDS • Jeff Morley, DDS • Joseph T. Mormino, DDS • Jackie Morton • Randy L. Mow, DDS • Patrick A. Mur-
ray, DDS • Thomas W. Nabors, III, DDS • Fujio Nagaoka, DDS • Nakanishi Dental Lab • Kazuya Nakashima, DDS • David G. Nangle, DDS • Vannah E. 
Nantz, DDS • Bertrand WD Napier, BDS • Hugo F. Nascimento, DDS • Joseph N. Natoli, DMD • Nicholas C. Navarro, DDS • Kevin L. Neal, DDS • Peter 
B. Nelson, DDS • Jay Neuhaus, DDS • New Creation Dental Studio • Dirk A. Newman, DDS • Alexander H. Nguyen, DDS • Ned A. Nippoldt, DDS • 
Kevin Noreika, DMD • Northwest Dental Arts • Northwest Labs • Keith R. Norton, DDS • Adamo E. Notarantonio, DDS • Gregory E. Notestine, DDS • 
Milton A. Noveck, DMD • Loree Oberle-Edwards, RDH • Uhonmosen Ogufere, DDS • Kim S. Okamura, DDS • Wynn H. Okuda, DMD • Marshall S. Olech, 
DDS • Colleen M. Olitsky, DMD • George M. Olsen, DDS • Michael P. O’Neil, DDS • W. James Ongena, DDS • Thomas E. Oppenheim, DMD • Opus One 
Laboratory • Oral Arts • Louis G. Orsatti, DDS • Jared C. Ottley, DDS • Claude K. Owens, DDS • Michael W. Owens, DDS • Jumoke Oyedele, DDS • 
Charlie A. Palano, DMD • Paul A. Palo, DMD • Dheeraj Pamidimukkala • Marc A. Panet-Raymond, DDS • Gabriella M. Paolucci, DDS • William Papado-
poulos, DMD • Paramount Lab • Ted Park, CDT • William Parks, CDT • Gilbert G. Parrott, DDS • Robert A. Pate, DMD • Paresh B. Patel, DDS • Patient 
News • Melissa M. Pavey, MBA • Wayne B. Payne • Madelyn S. Pearson, DDS • James V. Penfield, DDS • Robert A. Penrod, CDT • Donald A. Pepper, 
DDS • Clementina Perez-West, DDS • Dan Perkins • David S. Peterson, DDS • J Lee Pettigrew, DDS • Christopher C. Pham, DDS • Douglas B. Phillips, 
DDS • T Gregory Phillips, DDS • Faline Kaye Phucas, DDS • Thomas J. Piccolo, DDS • David H. Pier, DMD • Joseph H. Piskorowski, DDS • Jason B. 
Pittman, DDS • Albert Pizzi, DDS • Presitige Dental Studio • PJ Dental Products • David G. Polhemus, DDS • Scott H. Pope, DDS • Sandy Porritt • 
Nicholas J. Pournaras, DMD • Jason W. Powell • Juli S. Powell, DDS • Jeffrey R. Prager, DDS • Precision Dental Restorations • Preferred Dental Ceram-
ics • Gilbert C. Price, DDS • Ginger L. Price, DDS • Carlos Puga • Charles A. Puntillo, DDS • Neil B. Pyser, DDS • Steven G. Rabedeaux, DDS • John J. 
Radomile, Jr., DDS • Gary M. Radz, DDS • Angela T. Rasmussen, DDS • Raj M. Rawal, BDS • Mercedes F. Razo, DDS • Craig M. Reading, DMD • Re-
Creations Dental Studio • Michael K. Reece, DDS • Justin L. Reich, DDS • Sharon L. Reid, DDS • Mary Reuter, RDH • John A. Reynolds, DDS • Neville 
W. Richter, DDS • Melissa E. Rinck, DDS • Jack Ringer, DDS • Thomas H. Risbrudt, DDS • Daniel J. Robbin, DMD • Jon C. Robinson, DMD • Kerry E. 
Robson, DDS • Lorna A. Rodriguez, DMD • James D. Roethele, DDS • Timothy D. Roney, DDS • Randall Davis Rose, DDS • Fred M. Rosen, DDS • Gary 
M. Ross, DDS • Joseph A. Rota, DMD • Sandra R. Roth • Steven E. Roth, DMD • Stephen G. Roush, DDS • Peter H. Rubinstein, DMD • David A. Russell 
• Joseph A. Russo, DMD • Mitchell V. Sabbagh, DMD • Peter Sabolch, DMD • Alan F. Saczawa, DMD • Mehdi Sadeghi, DDS • Khalil S. Saghezchi, DDS 
• Michael E. Sagman, DDS • Herbert Ludwig Saint Jean, DDS • Mirjana Salkovic • Michele Salonia, DMD • Lewis C. Salotti • Renee D. Samuels, DDS • 
Michelle K. Sandler, DMD • Keith M. Sanger, DDS • Amarharjot Singh Sarang • John Sartorio, DMD • Hiroko Sasabuchi • E. Joan Sathe, DMD • David 
M. Satnick, DMD • Christy Savas, DDS • Mark G. Sayeg, DDS • Joel C. Scalera, DDS • Matthew S. Scarberry, DDS • Rusty Schaeffer • Connie Schell • 
Marc D. Schlenoff, DDS • David E. Schmidt, DDS • Craig W. Schnabel, CDT • Kurt R. Schneider, DDS • Paul C. Schoenbeck, DMD • Abigail Schwartz • 
Sanford N. Schwartz, DDS • Boris Schwartzman • Joseph J. Scola, DDS • John Scott • Robert M. Scotto, DDS • Allan I. Seidman, DDS • Sheldon Seid-
man, DDS • Jerry C. Sells, DMD • Anthony M. Sementa, DDS • Michael R. Sesemann, DDS • Mehdi Amirzadeh Shams, BDS • Scott Shepherd, DMD • 
Raymond A. Sheridan, DDS • Chris S. Sholota, DDS • Bryan A. Shumaker, DDS • Harris B. Siegel, DMD • John C. Sieweke, DDS • Signature Dental 
Studio • Dennis C. Simmons, DDS • John W. Simmons, IV, DMD • Michael A. Sims, DDS • Smile Enhancement Studio • Sirona Dental Systems • William 
J. Skaggs, DDS • Christine J. Skordeles, DDS • Smile Art Communications • Smile Vision • Colin L. Smith, DMD • Craig R. Smith, DDS • Helaine Smith, 
DMD • J. Edwin Smith, DDS • Larry M. Smith, DDS • Roy A. Smith, III, DMD • Songs Dental Studio • Southern Craft Dental • Thomas A. Spalten, DDS • 
Francis T. Spataro, DDS • Christopher R. Sprout, DDS • Robert E. Stafford, DDS • Nikolas M. Stathopoulos • Richard Steckler, DDS • Robert E. Steele, 
DDS • Lata R. Stefano, DDS • Kenneth D. Steig, DMD • Christopher J. Stevens, DDS • Bruce A. Stewart, DDS • James R. Stewart, Jr., DDS • Nancy M. 
Stewart, DDS • Laurence H. Stone, DDS • Mary Sue Stonisch, DDS • Roumiana B. Stoycheva, DDS • Kelly R. Suchman, DDS • John K. Sullivan, DDS 
• Sullivan-Schein Dental • Summit • Robert E. Swanson, DMD • Sanya M. Sweeney, DMD • Scott O. Szotko, DDS • Nadia A. Tabachnik, DDS • Noboru 
Takahashi, DDS • Yoshitomo Takaishi, DDS • Talisman Dental Lab • Russell K. Tankersley, DDS • Stephen P. Tassone, DDS • James R. Tate, DDS • James 
R. Taylor, DDS • Kelly J. Taylor, RDH • Stephanie W. Teichmiller, DMD • William C. Tellman, DDS • James E. Telloian, DDS • Palmira R. Testa, DDS • 
Christine Theroux, DDS • Marvette E. Thomas, DDS • Tejjy M. Thomas, DMD • Dan H. Thompson, DDS • J C Thompson, DDS • Bradford R. Thweatt, 
DDS • John Derek Tieken, DDS • Timothy Tomase, DDS • Rodrick G. Toms, DDS, BSc • Anita C. Tonking Myers, DDS • Toob Brush • Tim D. Toohey, DDS 
• Alexander Tosev, DDS • Garry S. Tous, DDS • Treasure Dental Lab • John B. Treasure, CDT • Konstantine Trichas, DDS • Richard D. Trushkowsky, DDS 
• Kelvin A. Tse, DDS • John H. Tucker, DMD • Kristoffer J. Tumilowicz, DMD • Ultradent • UPS Foundation, Inc • Jerome M. Usheroff, DDS • Kurt I. Uyehara 
• Utah Valley Dental Lab • Rena T. Vakay, DDS • Ivan A. Valcarenghi, DDS • Valley Dental • Luc Vanderborght • Vahid Varasteh, DMD • Dennis Vasquez 
• Rebecca R. Vasquez • Kevin D. Verrett, DDS • Michael S. Vetter, DMD • Randall G. Viola, DDS • Christian-Axel Von Rosenbach, DDS • Clifford A. 
Walker, DMD • Nicholas P. Wall, DDS • Mary A. Walsh-Cole, DMD • Richard H. Ward, DDS • Mark C. Waring, DDS • Sara A. Wassenaar, DDS • Phil W. 
Watkins, CDT • Everett B. Watson, Jr., DDS • John R. Watson • Michael D. Weaks, DDS • Hans-Juergen Weh, DMD • Richard D. Weigand, DDS • Bruce 
Weiner, DDS • James R. Welland, DDS • Jeffrey A. Weller, DDS • Dennis J. Wells, DDS • Gordon H. West, DDS • R. Scott Westermeier, DDS • Westlund 
Dental Studio • Richard K. Whalen, DDS • Theresa A. Whalen, RDA • Mark B. Whaley, DDS • Larry F. Wheeler, DDS • Daniel White • Richard C. White, 
DDS • Ronald G. Wilkins, DDS • John E. Williams, DDS • Keith Williams • Kevin L. Williams, DMD • Michele Y. Williams, DMD • Williams Dental Lab • 
Treva E. Willis, DDS • Christopher M. Wilson, DDS • Scott R. Wilson, DDS • Craig A. Winkelmann, DDS • Laura E. Wittenauer, DDS • George Wolfe • 
Kenneth C. Wright, DDS • Peter C. Wright, DMD • Rosrin Wuithiran • C. Lee Wyant, DDS • Gregory J. Wych, DDS • David G. Wyman, DMD • Nicole 
Yacktman • Manami Yamaguchi, DMD • Juliana B. Young, DDS • Michael L. Young, DDS • Librada Yamat • Zack O. Zaibak, DDS • Judita Zibuts, DDS • 
Gene A. Ziegenhorn, DDS • Ali R. Ziglari, DDS • Jonathan Ziv, DDS • James R. Zonghetti, DMD • Anthony N. Zybutz, BDS
Together, we recognize those affected by domestic violence and step-in to restore lives by restoring smiles. Together, we support dental colleagues in times of 
devastation. Together, our contributions are remarkable. Together, we are the American Academy of Cosmetic Dentistry Charitable Foundation.



Give More.

The American Academy of Cosmetic Dentistry Charitable Foundation (AACDCF) is the philanthropic arm of the American 
Academy of Cosmetic Dentistry. It maintains four programs: the Give Back A Smile™ (GBAS) program,  the GBAS 
Whitening Program, the Domestic Violence Intervention and Prevention program, and the AACDCF Disaster Relief Fund. 
Volunteers whose names appear in this advertisement have made a monetary donation and/or donated their time to the 
Foundation during the fiscal year 2007-2008. 

www.aacdcf.com • 800.543.9220 • 608.222.8583
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Introducing IPS Empress® Direct
• Exceptional Handling

• Simplified Application

• True-To-NatureSM Shades

• Superior Polish

Confidence

Reliability

Esthetics

Empress® DirectIP
S

Direct Esthetic Composite COMING SUMMER 2009!

Introducing the only Direct Composite
that can be called Empress®

www.ivoclarvivadent.com
Call us toll free at 1-800-533-6825 in the U.S., 1-800-263-8182 in Canada.
© 2009 Ivoclar Vivadent, Inc. IPS Empress is a registered trademark of Ivoclar Vivadent, Inc.

100% CUSTOMER SATISFACTION
G U A R A N T E E D !
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800.229.0936
www.macvenee r s . com

©20©20©20©20©20©20©20©20©20©200©20©20©20©20©20©2020©20©20©20©20©200©20©20©©20©20©20©©©©©2©©©©©©©2©2©©©©2©2©2©©© 09 09 0909 09 09 09 099 0909 09090909 09090909090909 00909 00000900 DenDenDenDenDenDenDenDenDeDenDeneDenDenDenDenDenDenDeDDenDDDDeDeDDenneDeene taltataltaltaltaltaltaltaltaaltalttataltttatalltat  Te Te TeT Te TeT TeTe TeTeTeTTTeTTeTTTTT Te TTeTeeechchnchcchnchncchnchnchnchnchnhchnnhchnhnhhnchnnnnnnhnnnnnnnnhnnoloololoooloolooloolooloolooloolooloolooloolooloololoolooloololooooo ooo olooolooo ooo oo gigigiegiegiegieiegiigieggigieggiegigiieigiegg eg s Is Is Is Is Iss IIs Is IIs IInc.nc.ncnnc.nc.nc.nc.ncc.cc.cc

2008 MAC Model 
Search Winner


	25-2 Summer jcd cover
	25-2 JCD_section_1
	25-2 JCD_section_2
	25-2 JCD_section_3

