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EDITOR'S MESSAGE
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It's Academic...

“ | strongly believe that the way instructors treat students during
this critical time has a direct effect on their future view of
dentistry and opinion of their alma mater. ’ ’

e were all dental students at one time. Then
Wwe graduated and were thrust into the for-
midable world of dental practice.

As students we constantly ask ourselves if we
are prepared for the “real” world. I never felt smart
enough or that I worked hard enough during den-
tal school...and some of my clinical instructors and
professors let me know that! If it were not for some
individuals who took the
time to mentor me and give
me the courage to believe in
myself, I might have gradu-
ated with a pessimistic out-
look about this highly hon-
orable profession.

Dental school can be
daunting, between attend-
ing classes, meeting dead-
lines for projects, complet-
ing clinical requirements,
studying the never-ending
mass of new didactic mate-
rial that does not seem to
make any sense, and taking
exams based on that mate-
rial. T strongly believe that
the way instructors treat students during this critical
time has a direct effect on their future view of den-
tistry and opinion of their alma mater.

As an undergraduate, I never fully appreciated the
time and effort some of the faculty took to give us a
dental education. Like many a student who wanted
to graduate and be let loose upon the unsuspecting
public, I snickered at the full-time academics who
seemed to never leave their university’s ivory towers
and grounds.

Fall 2014 « Volume 30 « Number 3

After graduating from dental school, I went to
work and did as much clinical dentistry as 1 could
to fill in the voids that were missing from my un-
dergraduate training. My principal mentors were the
dentists at the two practices I associated at, and I
learned quickly that dental practice was not the same
as dental school.

Now, nearly 30 years later, I realize that many of
the academics that do research
and teach dentistry have truly
dedicated their lives to the ad-
vancement of the field. They are
the ones who bear the respon-
sibility of ensuring that dental
research continues to flourish
and that graduating students are
given the best chance to succeed.

It is both humbling and exhil-
arating how much more I believe
I can still learn and grow. I may
have been a slow starter, but I
now deeply appreciate the many
educators and coaches who have
shaped and informed my profes-
sional career.

One of my greatest joys in
dentistry is contributing and giving back to my pro-
fession by mentoring and sharing my experiences
with others in order to make their passage through
the challenges of dentistry a more enjoyable voyage.

This issue of the jCD showcases some of the top
academic programs involved in esthetic dentistry to-
day. Given the quality of the articles presented, you
can rest assured that we are in good hands.

Edward Lowe, DMD, AAACD
Editor-in-Chief
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UP FRONT

Esthetic Dentistry in Dental School
Curricula: Challenging the Paradigm

sthetics is a philosophical concept as to what is beautiful. Although

this definition may sound broad and elusive, teaching esthetics
is possible and concrete. Very often a course on esthetic dentistry is
where students are taught anterior composite restorations and porce-
lain veneer preparations. Although a specific course on esthetics is an
important introduction to restorative techniques, it is far from ideal
in terms of providing a comprehensive approach to esthetic dentistry.
Moreover, in some extreme cases, important esthetic concepts are
broken down into several smaller and elective courses within the
academic curriculum, thus diluting the teach-
ing of important concepts that will guide dental
students’ professional lives.

Academic curricula should expose students as
early as possible to those magnificent but com-
plex esthetic concepts. These concepts should
then be integrated into all other preclinical
restorative courses and associated non-restorative
courses alike. Once students reach the clinic, they
should be familiar with the techniques and con-
cepts discussed by faculty and other instructors in
their preclinical life. When students are exposed
to such a sequence and harmony among differ-
ent courses, they become excited about and truly
engaged in discovering and applying esthetic principles to fulfill their
patients’ needs.

It can be argued that students in the early stages of their dental
education might not be prepared to receive and absorb this infor-
mation; however, our experience at the Herman Ostrow School of
Dentistry has been the complete opposite. We have seen students
become much more engaged in learning and dedicating themselves
to improving their knowledge of and skills in esthetic dentistry. But
make no mistake—this is not an easy task to accomplish academi-
cally. We introduce esthetic concepts to our students at a very early
stage—the first trimester of dental education—and we follow up on
these concepts until graduation.

For this vision to become reality, all restorative preclinical and
clinical courses, from dental morphology to implant dentistry, have

10
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Although a specific
course on esthetics is an
important introduction
to restorative techniques,
it is far from ideal in
terms of providing a
comprehensive approach
to esthetic dentistry.

Sillas Duarte, Jr., DDS, MS, PhD

been completely redesigned. New topics such as indirect bonded and
cemented restorations, including CAD/CAM technologies, ceramic-
reinforced polymers, and all-ceramic restorations were added, as were
competency exams. Different types of composite resins, with different
optical properties such as translucency, opacity, opalescence, and fluo-
rescence, became available to students, as did digital shade matching.
Restorative criteria and novel grading schemes were developed for
different procedures to ensure transparency of what is expected from
dental students and to improve students’ self-assessment skills. In
other words, all topics were subjected to numer-
ous detailed revisions to update our teaching se-
guence, methods, and techniques to nurture the
learning of esthetics and noninvasive concepts in
dentistry. Today, esthetic dentistry is no longer a
single isolated course, but rather a comprehen-
sive and continuous learning opportunity across
all trimesters at the Herman Ostrow School of
Dentistry.

In addition, a significant investment in faculty
development in terms of hiring, updating, teach-
ing, coaching, and mentoring has been made.
The products of this enhanced curriculum—the
students themselves—also play an important
role in keeping the faculty informed and updated about the newest
technologies and trends.

All these factors have combined to form an essential cycle in
which traditional teaching methods have been supplanted by a
forward-thinking, innovative, cohesive philosophy that leads our stu-
dents and faculty to excellence in restorative esthetic dentistry. At the
end of the day, although esthetics is a philosophical concept, universi-
ties are realizing the need to find innovative ways to integrate esthetic
dentistry into their curricula. As the old paradigm is challenged, it is
important for us to remember that the valuable insight and guidance
we give to each student will ultimately bring fulfillment and joy to
everyone involved—including our patients.

Dr. Duarte is associate professor and chair, Division of Restorative
Sciences; and director of the Advanced Program in Operative
Dentistry at the Herman Ostrow School of Dentistry of USC.
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BEHIND THE COVER

Expressing the
Finesse in Tooth
Morphology

By Xue Lily Du, BSc, MSc
Student, Herman Ostrow School of Dentistry of USC

14 The concept seemed strange at first, but as
[ started to sketch the unfamiliar objects,
the drawings ‘came alive” on the page. ’ ’
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o some, dentistry is just a job. But to

me, it means much more. I have always
wanted to be a dentist and when I was
accepted to the Herman Ostrow School of
Dentistry of USC, everything seemed to fall
into place.

The experience of learning from and
working with Dr. Pascal Magne has exceeded
my expectations. The DDS program was
offering, for just the second time, the Dental
Morphology, Function and Esthetics (DMFE)
course; this uniquely structured module has
allowed me and my colleagues to learn not
only the “big picture,” but also the details
and finesse that are the foundation of
implant and esthetic dentistry.

The distinctive academic theory behind
teaching tooth morphology in a “2D-3D-
4D"” approach was unlike anything I had
ever experienced. Our first project was to
create detailed 2D drawings of 3D teeth.
The concept seemed strange at first, but as
I started to sketch the unfamiliar objects,
the drawings “came alive” on the page.
In capturing the highlights that represent
convex shapes and creating shadows to give
the impression of concavities within a tooth
structure, I was able to personally recognize
and visualize the beauty behind dentistry.

As 1 progressed further into the DMFE
module, I learned about crucial 3D and 4D
concepts, priceless skills to have in the field
of biomimetic and esthetic dentistry. I have
always had a passion for the exquisiteness
that underlies the profession of dentistry.
The DMFE module has fostered in me an
even stronger desire to learn, as well as be
able to create beautiful smiles for patients
that can emulate nature at its finest.

The cover art was drawn by Xue Lily Du
(Los Angeles, CA), a student at the Herman
Ostrow School of Dentistry of USC, Class of
2017. The cover photograph was taken by Pascal
Magne, DMD, PhD, Don and Sybil Harrington
Foundation Professor of Esthetic Dentistry at
the Herman Ostrow School of Dentistry, with a
Nikon D80OE camera.

For more about Xue Lily Du's learning
experience in USC’s Dental Morphology,
Function and Esthetics course, please turn to
page 28.
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Class IV lesion, to how to increase the profit of your
practice.”

Cantu said the highlight of his experience was
learning from Dr. Newton Fahl, Jr. at one of his
hands-on workshops.

APEX also helps students connect with other den-
tal professionals who can mentor and inspire them.

Natalie Lesinski, a University of Colorado dental
student and 2014 APEX winner, said her experience
at AACD 2014 was one she will not forget.

“As a first-year dental student I wasn’t sure what
to expect and my experience was greater than I could
possibly have wished,” she said. “The community of
dentists I had the opportunity to interact with was
outstanding—top cosmetic dentists of the world. In
fact, everyone I met was more than willing to help
me grow as a current student and future dentist.
World-renowned dentists including the immediate
past president, Dr. Jack Ringer, along with other cur-
rent and past representatives of AACD went out of
their way to make me feel welcome.”

It helped solidify her career choice, too.

“Attending this meeting has assured me that I am
going into the best profession,” she said. “Obtain-
ing the AACD APEX scholarship has made me smile,
knowing I will have the opportunity to forever give
beautiful smiles to others.”

William Guthrie, another 2014 APEX winner,
says he received sound guidance at the AACD's An-
nual Scientific Session in Seattle in 2013.

“Many dentists stressed the importance of doing
the best you can for every patient. They said that
there will be failures, and new research will con-
tinue to change some of the things we do...but if
you can say you did the best you could at that time
for every patient, you will have a successful and re-
warding career as a dentist. I thought that was great
advice, especially for somebody just entering the
profession.”

APEX’s popularity has grown significantly. When
the program launched in 2011, two students were
awarded. This year, 11 students were named APEX
winners. With the number of APEX applicants ris-
ing each year, it is easy to see the value students are
receiving from attending the meetings.

As AACD works to expand its influence across
the globe, APEX has attracted many international
students. While the first APEX winners were from
the U.S., each year, students from countries such as
Canada, Poland, Sweden, and France have received
the award.

APEX is awarded annually. Criteria are based upon students’ academic
achievement, and their understanding of and commitment to the future
of cosmetic dentistry. Students are required to submit an essay about cos-
metic dentistry, along with two letters of recommendation, to be consid-
ered for the award. The deadline for the 2015 APEX Award is January 30.
Winners will attend AACD 2015 in San Francisco, May 6-9.

Support for the award is given by AACD members and corporate part-
ners, with up to five scholarships matched by the Academy. AACD is al-
ways seeking new sponsors for the award, and encourages members to
sponsor the award jointly if they cannot bear the full cost.

AACD is currently seeking applicants and sponsors for the 2015 APEX
Award. For more information, or to apply, visit www.aacd.com/apex. jCD

AACD awarded the APEX Scholarship to 11 dental students in 2014.
Students attended AACD 2014 in Orlando at no charge and received one-
year memberships. Back row (from left): Charles W. Vittitow, University
of Kentucky; Adam Hammerbeck, Marquette University; Vera Telyakova,
University of Toronto; Natalie Lesinski, University of Colorado; Walberto
Cantu, Marquette University. Front row (from left): Ida Zarrabi, University
of California—San Francisco; Zuleidy Arencibia, University of Puerto
Rico; Jessica Tucker, University of Tennessee; Andi-Jean Miro, New York
University; Lea McQuigg, University of Colorado; Alexander Rubinov,
Columbia University.

Ms. Stronghart earned a Master's degree in journalism from the Univer-
sity of Wisconsin—Madison. She is the communication specialist for
the American Academy of Cosmetic Dentistry.

Disclosure: The author did not report any disclosures.
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Layering and Blending Composite

Conservative and Esthetic Restoration of a Class IV

Fractured Central Incisor

Priya S. Tirumalasetty, DDS, FAGD

Key Words: conservative treatment, Class IV composite, layering, translucency, Accreditation Case Type IV

1 As they age, anterior
restorations begin to stain

and fracture and the need for
a highly esthetic replacement
restoration becomes a priority.

)

Figure 1: Preoperative full-face smile. The stained, old
restoration is visible from a distance.
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Introduction

Esthetic anterior restorations are necessary in today’s appearance-
conscious society. Many of the cosmetic challenges that dentists cur-
rently face relate to patients who present with a history of childhood
trauma that resulted in the restoration of one or more anterior teeth.
As they age, anterior restorations begin to stain and fracture and the
need for a highly esthetic replacement restoration becomes a prior-

ity.

Patient History and Chief Complaint

The patient, a 27-year-old male, presented with a stained and frac-
tured Class IV restoration on tooth #8. He wanted the restoration to
be replaced with a more esthetic one. The tooth had been fractured
during a fall when the patient was 11. The original restoration was
placed soon after the trauma and had not been replaced.

The tooth was asymptomatic, and showed no signs of pulpitis
or pulpal necrosis secondary to trauma and the subsequent restora-
tion of the tooth. Clinical examination revealed good oral hygiene
and healthy periodontium. Previous dental work included amalgam
restorations in the posterior and the Class IV composite on #8. The
patient, who was in excellent general health, had no temporoman-
dibular joint symptoms and was asymptomatic upon load-testing
the joints in centric relation; minor wear facets were noted in the
anterior (Figs 1-3).



Diagnosis and Treatment Plan

The diagnosis was a defective and discolored com-
posite restoration on the mesial incisal of tooth #8.
The existing composite was stained and fractured. The
maxillary midline was deviated to the left, causing the
maxillary centrals to lack symmetry and dominance.
The treatment plan consisted of take-home whiten-
ing with full-arch custom trays, and restorations of #8
and #9 with composite resin. Tooth #9 was included
in the treatment plan to close the existing diastema
and achieve symmetry of the maxillary central inci-
sors. The patient requested conservative treatment
options and refused periodontal surgery or orthodon-
tics. One of the major goals of restorative treatment
was to close the “black triangle” between #8 and #9.
Care was taken to avoid blunting the papilla and to
have the gingival levels be in harmony with the adja-
cent teeth. Composite was placed as close as possible
to close the black triangle and the gingiva responded
favorably.

Treatment

Preoperative

Photographs were taken to assess the existing
restoration and formulate the sequence for treatment.
Impressions were made to fabricate the take-home
full-arch custom bleach trays and to create a diagnostic
wax-up. The patient was given the trays, a two-syringe
take-home bleaching kit (Zoom NiteWhite 16%
calcium phosphate, Philips Oral Healthcare; Los
Angeles, CA), fluoride gel (Relief Gel, Philips), and
written and verbal directions for their use. He was
instructed to wear the bleach trays overnight for six
consecutive nights. The patient returned three weeks
later for replacement of the composite restorations on
#8 and #9.

Bonding, Layering, and Blending

The patient was anesthetized with 2% lidocaine with
1:100,000 epinephrine (Henry Schein; Melville, NY).
The existing unesthetic restoration was removed. The
tooth was prepared with a scalloped bevel extend-
ing into the middle third of the tooth to enhance the
blending of the finish line.! There was no recurrent
decay noted. A 40% phosphoric acid gel etch (Hen-
ry Schein) was used as directed. The bonding agent,
Optibond FL (Kerr; Orange, CA), was then applied.
The use of a fourth-generation bonding agent with
the total-etch technique was preferred due to the high
enamel content of the cavity preparation and result-
ing high bond strength.? Charisma composite resin
(Heraeus Kulzer; South Bend, IN) and IPS Empress
Direct (Ivoclar Vivadent; Amherst, NY) were placed

Tirumalasetty

Figure 2: Preoperative retracted frontal image (1:2). The
difference in axial inclination of the central incisors is
apparent.

Figure 3: The x-ray shows the completed restorations on #8
and #o.
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Figure 4: Color map of the various layers of composite from a frontal
view. (lllustration by Zach Turner)

in incremental layers to simulate the various anatomic layers
of the tooth. Thus, a dentin shade replaces the dentin layer, an
enamel shade replaces the enamel layer, and a translucent or ef-
fect shade replaces the incisal area of the tooth. The incremental
layering process results in a natural-looking, polychromatic res-
toration.** All increments were cured with a BluePhase G2 LED
curing light (Ivoclar Vivadent) (Figs 4 & 5).

Composite resin was placed slightly subgingivally to support
the papilla at the top of the interproximal connector, along the
mesiofacial of #8 and #9. Care was taken to prevent the forma-
tion of sharp “elbows” of composite that floss could snag on,
which potentially could fracture the composite or inflame the
gingival tissue. A clear matrix strip (Contour-Strip, Ivoclar Viva-
dent) was used to create a smooth contact between #8 and #9
(Fig 6). The strip was formed and “tacked” into place using a
clear, unfilled resin (HelioBond, Ivoclar Vivadent) (Fig 7). The
outside edge of the strip was shaped with the handle of a com-
posite instrument to form a “beak” that could be tucked slightly
subgingivally. Once the matrix was tucked in and formed an in-
verted U-shape, it was held in place by unfilled resin placed on
the outside of the strip and cured. This method allows for the
placement of composite subgingivally without sharp angles or
corners, and allows the resin to transition smoothly from the
cervical to the mesial interproximal interface.’

The initial layer of Charisma shade SLT (Heraeus Kulzer), a
microhybrid composite, was placed to build the lingual shelf.
The lingual shelf layer is a very thin layer of milky-white enamel
that is semi-translucent. This layer replicates the lingual layer
of enamel and serves as a foundation upon which subsequent
layers will be formed. The lingual shelf also precisely replicates
the incisal edge and lingual contours of the tooth.%” Charisma
shade Al was used to build mamelons and mimic the dentin
layer. This dentin layer was placed up to the fracture line and

]8 Fall 2014 « Volume 30 « Number 3

Figure 5: Color map of the various layers of composite from a side
View. (lllustration by James H. Peyton, DDS, FAACD)

Figure 6: Preoperative retracted anterior image (1:1). The lack of
symmetry in the width of the central incisors is evident.

Figure 7: Postoperative retracted anterior image (1:1). The width of
the central incisors appears symmetrical. Translucency has been
incorporated into the layers of the new restorations.
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Figure 8: Preoperative retracted left lateral image (1:1).

slightly beyond to make the fracture line disappear and blend
into the composite.® A small amount of Charisma shade I (In-
cisal) was placed in between the lobes to create translucency
and contrast. The last layers of IPS Empress Direct Enamel
BL-L and Trans 30 were used to recreate the enamel layer and
incisal edge of the restoration. A final layer of BL-L was used
to recreate the enamel layer of the restoration; this composite
was extended beyond the scalloped bevel to blend and transi-
tion the finish line into existing tooth structure. The Trans 30
was used to incorporate translucence to mimic the existing
incisal translucency of #9. The procedure to restore #9 was
similar, but only BL-L composite was used, given the mini-
mal amount of space that was needed to close the diastema.
A fine-grit flame diamond bur was used to create primary
and secondary facial anatomy. A graphite pencil was used to
mark the line angles of #8 and #9. The pencil was very useful
in achieving symmetry and developing the mesiofacial line
angles.® Carbide burs #7406 and #7901 (Brasseler USA; Sa-
vannah, GA) were used with an electric handpiece to finish
margins and adjust the occlusion. The occlusion was checked
and adjusted to ensure that the patient had smooth, even an-
terior guidance on both #8 and #9 in protrusive and excursive
movements, with posterior disclusion (Figs 8 & 9).°

Finishing and Polishing

EP finishing discs (Brasseler) were used to finish the restora-
tion and establish primary anatomic form. The putty matrix
was also helpful in visualizing the incisal edge position and
incisal embrasures. Visualization of the restoration from the
incisal view can detect irregularities in the facial contour and
proximal line angles. From the postoperative occlusal view,
one can see that the facial contours are correct.®” Polishing
was accomplished with Dialite composite polishing points

20 : Fall 2014 « Volume 30 « Number 3

Figure 9: Postoperative retracted left lateral image (1:1).

(Brasseler), followed by application of Enamelize paste with a
FlexiBuff wheel (Cosmedent; Chicago, IL). Teeth #8 and #9 had
areas of pitted enamel that were smoothed and polished after
the restorations were placed. Final polish was achieved with a
plain cotton buff wheel (Brasseler), using a staccato motion with
a slow-speed straight cone handpiece (Figs 10-13)."

1 The use of a fourth-generation bonding
agent with the total-etch technique was
preferred due to the high enamel content
of the cavity preparation and resulting
high bond strength. T
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Figure 10: Preoperative retracted maxillary occlusal image Figure n: Postoperative retracted maxillary occlusal image
(1:2). A midline cant is evident. (1:2). The midline cant and appearance of the papilla between
the central incisors is improved.

0y

Figure 12: Postoperative retracted frontal image (1:2). The Figure 13: Postoperative full-face smile. The new restoration
central incisors appear to have a symmetrical, harmonious blends in well enough to “disappear” in this view.
slight mesial-axial inclination.

Figure 14: Preoperative frontal natural smile. A black triangle Figure 15: Postoperative frontal natural smile. The black
is noticeable. triangle is no longer visible.
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Postoperative

The patient was recalled several weeks after the initial placement
of the restorations to examine the shape and health of the pa-
pilla. Oral hygiene instructions were reviewed, considering the
contact between #8 and #9 was previously light. The patient was
able to floss the new contact between #8 and #9 easily and did
not shred or snag floss.

He was very happy with the esthetic outcome of the resto-
rations, and had no postoperative sensitivity. At the six-month
recall appointment, he demonstrated the ability to maintain the
health of the papilla between #8 and #9, and the shape of the
restorations without fracturing the newly restored incisal edges.

Summary

Composite resin was the material of choice for the restoration
of #8 and #9 because of the conservative nature of the bond-
ing process and minimal preparation required."'? There are
many excellent composite systems on the market today. How-
ever, through repeated use, one or two particular shades of
composites taken from a particular kit or manufacturer may
become the “go-to” shade or shades. In this case, composites
from two different manufacturers (Heraeus Kulzer and Ivoclar
Vivadent) were used. The translucency achieved was due solely
to the layering of shades of composite, without the use of tints
(Figs 14 & 15).2

High bond strengths can be achieved using a fourth-genera-
tion bonding agent.? The midline cant was improved and central
dominance was achieved with the use of direct resin. Challenges
to achieving esthetic results included blending the finish line, re-
storing symmetric line angles, and obtaining the necessary sur-
face luster to match the existing dentition. Also, consideration
of the adjacent papilla heights played a role in determining the
length of the contact point between #8 and #9. It was impera-
tive to close the midline diastema conservatively without blunt-
ing the papilla. Several different lengths were attempted before
achieving a balance between preservation of the papilla and clo-
sure of the existing triangle.

The pleasing esthetic results realized here demonstrate that
direct composite resin should be considered as a definitive final
material for replicating natural tooth structure and obtaining a
lifelike, polychromatic restoration.
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Composite resin was the material
of choice for the restoration of #8
and #9 because of the conservative
nature of the bonding process and
minimal preparation required.

Dr. Tirumalasetty maintains a private practice
in Chicago, Illinois.
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Examiners’ Commentary

Envisioning the Final Outcome

Success with Class IV Fractures

J.A. Reynolds, DDS, AAACD

1 To achieve Accreditation, the
candidate must have a good
working knowledge of tooth
anatomy from the inside out. I1

-
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f the five clinical cases required for Accreditation,

Case Type IV often is the first one assayed by
members in the process. This case type, which occurs
frequently in many dental practices, employs the use
of anterior direct resin to restore a Class IV fracture
or to close a diastema. The focus of this case type is
to evaluate the clinician’s ability to match the natural
dentition in shape, size, and shade.! (For more in-
depth information about all case types, please go to
aacd.com.)

The color of a tooth depends upon the nuances
of a more opaque dentin and the outer layer
of translucent enamel. Due to their improved
characteristics, composite resins have evolved over
the years to become a long-term conservative solution
to many anterior restorative situations. With different
opacities of materials, the light-scattering properties
of composite will vary. The combination of different
opacities and thicknesses of composite are necessary
to obtain an esthetic result.?



Reynolds

To achieve Accreditation, the candidate must COLOR MAP - CLASS IV COMPOSITE

have a good working knowledge of tooth anat-

omy from the inside out. As the restoration is

built, the clinician must envision the exact po- @
sition of the incisal edge to allow for appropri-
ate thickness of each layer. Incisal indices made \

from a wax-up are extremely helpful. It all comes Y

down to mimicking the light transmission and -
absorption effects of the restoring materials.? Dr.

Tirumalasetty did an excellent job of matching . R

the surrounding tooth structures using specific I Charisina Al
layering of both dentin and enamel materials | | Empress BL-L
(Fig 1). The examiners passed this case with only ( : Empress Trans 30
minor faults, most noted as follows: G o e n e

Criterion 44: Does the surface exhibit the ap-
propriate finish, polish, and luster? Irregular polish
and low luster are present.

Criterion 52: Does the restoration have “show-
through” of tooth structure or the fracture line under
the material? The fracture line is visible in some
views.

Criterion 84: Are the incisal embrasures proper?
Is there a natural progressive increase in incisal em-
brasure size from the central to the cuspid? The mid-
line embrasure is nonsymmetric.

backing thin on lingual

Figure 1: Color map of the various layers of composite from a side view.
(Illustration by James H. Peyton, DDS, FAACD.)

Understanding tooth morphology and References
composite resin properties is essential in
providing a seamless anterior restoration. Dr. 1. American Academy of Cosmetic Dentistry (AACD). A guide to Accreditation criteria.
Tirumalasetty envisioned the natural anatomy Madison (WI): AACD; 2014. p. 36-7.
as the restoration was built and, using familiar
materials to layer dentin and enamel shades, she 2. Vichi A, Fraioli A, Davidson CL, Ferrari M. Influence of thickness on color in multi-
was successful in delivering an excellent service layering technique. Dent Mater. 2007 Dec;23(12):1584-9.

to her patient. jcD
Roselino L, Garcia L, Sousa A, Pires-de-Sousa E Influence of increment thickness on
the similarity of composite shade: a pilot study. Gen Dent. 2012 Jan;60(1):27-30.

Dr. Reynolds is an AACD Accredited Member, has been an AACD Accreditation Examiner since 2003, and is the
current Accreditation chair. He practices in Franklin, Tennessee.

Disclosure: The author did not report any disclosures.
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New Concept is Creating

Positive Momentum

Dental Morphology, Function, and Esthetics
at the University of Southern California

Pascal Magne, DMD, PhD

he 145 freshman students at the Herman Ostrow School of Dentistry

of the University of Southern California (USC) (Los Angeles, CA) have
been exposed to a different kind of experience that started in summer 2012.
The Dental Morphology and Occlusion module (now in its third cycle) was
renamed Dental Morphology, Function and Esthetics (DMFE). I am the
director of this module. The program extends over 30 weeks (two trimesters),
during which resource sessions (90 minutes of classroom time per week) are
offered, followed by extensive laboratory sessions and weekly assignments.
Students undergo weekly evaluations in addition to midterms and final
exams each trimester. Detailed step-by-step manuals and corresponding
instructional movies are associated with each laboratory session and are
accessible online at all times through the school’s intranet.

One of the DFME program'’s goals is to “unleash the artist within” each
student while reflecting the most current trends in the dental profession:
adhesive and implant dentistry. The module begins with numerous drawing
exercises (Figs 1-3). Perceptual skills and artistic development (“right brain”
activities) are fostered through visual art and the drawing of natural teeth
(the two-dimensional [2D] phase of the module), simultaneously allowing
students to learn morphology and nomenclature.!

Another of the program’s goals is to emphasize clinically relevant
techniques for all laboratory exercises. The typodont model therefore is
presented and considered as a new “patient.” The production of diagnostic
models (Fig 4) according to new standards provides better esthetic
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Figure 1: Drawing by student Minju Yi.  Figure 2: Drawing by Figure 3: Drawing by student
student Alexander Lee. Sue Chung.



Herman Ostrow School of Dentistry of USC

Magne

guidance for progressive wax-up procedures (the three-
dimensional [3D] phase of the module). Laboratory
exercises in the anterior dentition start with basic wax
additions and culminate with smile design techniques
and a full “canine-to-canine” wax-up using prefabricated
wax patterns. Throughout the process, the use of natural
dentition casts and replicas is emphasized to “imprint” on
students the fundamentals of tooth form and function.

The last phase of the module includes layering exer-
cises using acrylic resins and mock-ups (Fig 5) and com-
posite resins (Fig 6) (the four-dimensional [4D] phase).
During this final step, all the knowledge acquired during
the previous phases is brought to fruition.

The so-called “2D-3D-4D"” approach is repeated twice,
first for the anterior dentition (first trimester), then for
posterior teeth (second trimester).?

Another unique feature of the module is the utiliza-
tion of new high-quality materials for optimal visual
perception and hands-on experience, including Type IV
white stone, white opaque wax, electric waxers (“wax
pencils”), casts of intact natural dentition, silicone molds
for prefabricated wax patterns, as well as optimized acryl-
ic and composite resins.

An unexpectedly large number of students from the
previous class have been volunteering as teaching assis-
tants to help their freshman classmates. Also, thanks to
a significant number of volunteer faculty members (in-
cluding dental technicians), the student-to-faculty ratio
ranges between 5:1 to 8:1 (not counting the numerous
teaching assistants). This demonstrates the positive mo-
mentum created by this new module.

In closing, I would like to introduce Xue Lily Du, who
earned her Bachelor of Science and Master of Science in
Physiology and Biochemistry at the University of West-
ern Ontario in London, Ontario, Canada, and was then
accepted at the Herman Ostrow School of Dentistry of
USC. Lily is very excited to continue in this fulfilling ar-
tistic and creative career, where the interactions we have
with patients help to improve their confidence and well-
being. Her dedication to the profession is evident in her
visual essay, which begins on page 28; as well as in her
cover art for this issue, which exemplifies her experience
in my Dental Morphology, Function and Esthetics course.
I hope you enjoy her pictorial journey.

References
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Ostrow School of Dentistry of USC. In: Duarte S, editor. 2014 QDT.
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Figure 4: Study models by student Alexandre Gaeta.

Figure 5: Wax-up/mock-up in transillumination by student Katie Schwarz.

Figure 6: Composite resin restorations by student Jiwon Kim.

CC One of the DFME program’s goals is to “unleash
the artist within” each student while reflecting
the most current frends in the dental profession:

adhesive and implant dentistry.”

Dr. Magne is the Don and Sybil Harrington Foundation Professor
of Esthetic Dentistry at the Herman Ostrow School of Dentistry
of USC (Los Angeles, CA). He also is the director of the school's
Dental Morphology, Function and Esthetics module.

Disclosure: The author did not report any disclosures.

Photo credits: The jCD thanks the University of Southern California for the use of their photos in this editorial.
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I1 . from Day One, students are immersed in learning about
the outline, grooves, transitional line angles, and oblique
ridges that help to define and individualize a tooth. J J

Unleashing My
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Understanding the Complexities and Intricate
Details of Tooth Morphology

Xue Lily Du, BSc, MSc
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he Dental Morphol-

ogy, Function and

Esthetics ~ (DMEFE)

module taught by

Dr. Pascal Magne
at the Herman Ostrow School
of Dentistry of USC is unique in
that, from Day One, students are
immersed in learning about the
outline, grooves, transitional line
angles, and oblique ridges that
help to define and individualize a
tooth. The module began with a fo-
cus on anterior tooth morphology;
this not only increased our knowl-
edge, but also enhanced our “eye
for beauty.” Also integrated into
the module were guest lectures
that introduced us to principles of
biomimetics, temporomandibu-
lar joints and diseases, laboratory
techniques, dental materials, and
societal versus individual percep-
tions of beauty. The second part
of the course focused on posterior
teeth, bringing everything together
as a whole arch.

For both areas of concentration,
the “2D-3D-4D” approach was
used. First, we explored our artistic
skills through sketching different
views of singular teeth. Next,
we worked with white wax to
recreate the detailed morphology
of the grooves, pits, and fissures
within each tooth (Fig 1). Last,
we experimented with different
dental materials such as New
Outline acrylic resin (Anaxdent;
Ardmore, OK) to produce exquisite
cutback mock-ups that can mimic

Figure 1: Labial view of canine-to-canine full wax-up on white stone cast.
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Figure 2: Transilluminated mock-up simulating the dentinoenamel interface.

the natural biological structure
of the dentinoenamel interface
(Fig 2). Throughout the entire
course, faculty members and teaching
assistants worked closely with us
to show us all the different aspects
of the profession. Their expertise
dovetailed with the videos that Dr.
Magne personally recorded for each
step of every project. Being able to
watch these videos as we completed
our own wax-ups and cutback mock-
ups allowed for a very detailed review
and minimized the chance for errors.
Step-by-step manuals provided in
this course outlined the important
concepts and provided examples
to follow along with each new skill
we were learning to develop. I think
the DMFE module went above and
beyond in the cohesive way it taught
students who were completely
unfamiliar with this territory.

Journal of Cosmetic Dentistry 3]




[ was fortunate to have a relatively solid back-
ground in the art of pencil sketching and clearly un-
derstood the concepts of light and dark used to rep-
resent a three-dimensional object, such as a tooth, in
a two-dimensional drawing. This seemingly unrelated
and basic exercise helped me to recognize the dif-
ferent cusps and grooves that exist in a tooth. Mov-
ing on to partial and full wax-ups on stone casts was
the highlight of my experience in the DMFE mod-
ule; I greatly enjoyed working with a malleable
material that can be melted and shaped to simu-
late the delicate outlines of a tooth. I learned and
loved how I could make a sharp mesial angle but
also a smooth, soft distal transition with just a stroke
of the heated metal instruments (Fig 3). I found my
passion and was able to unleash my creativity while con-
structing my own tooth; it was a great exercise that defi-
nitely helped me to understand the outline and shape of
each tooth (Figs 4a & 4b). Building upon these skills,

I\ tund my passion and was
able to unleash my creativity
while constructing my own
tooth; it was a great exercise
that definitely helped me fo
understand the outline and
shape of each footh.  y

Figures ga & 4b: Straight views of left and right anterior wax-up showing three lobes and horizontal texture.
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Figure 5: Cutback stage representing inner dentin layer with subtle color staining.

the last “canine-to-canine” cutback
exercise topped it all off (Fig 5).
As a result of learning how to
fabricate four-dimensional mock-ups
of a full set of anterior teeth, I feel
confident in my ability to create res-
torations that can mimic the translu-
cency of enamel and show through
to the dense and strong dentin be-
low (Fig 6). I was even able to cre-
ate the illusion of mamelons through
color staining and the dentin cutback
layer, giving my mock-ups the look of
natural dentition.

Figure 6: Labio-incisal view of final cutback mock-up.




Figure 7: Transilluminated mock-up emphasizing translucent enamel and more dense dentin cutback showing through.

During my time in the DMFE course, I
felt a strong connection to the principles of
biomimetics. Although esthetic dentistry
had always appealed to me and highlighted
my artistic side, I never really knew all the
complexities and intricate details that were
concealed beneath that hard enamel surface
(Fig 7). This module helped me to better
understand what was underneath the surface,
making me a better dental student with greater
confidence and creativity when restoring
teeth. The course not only taught the basics of
tooth morphology, its function, and occlusal
properties, but it also has enhanced my esthetic
restorative ability through increased exposure to
high-quality materials and advanced application
techniques (Figs 8 & 9). Overall, I believe that the
DMFE module was very beneficial to my dental
education and gave me skills that will further
my goals in esthetic dentistry. Last year, I was
given the opportunity to serve as a teaching
assistant to the first-year dental class of 2018; it
was very satisfying to pass on what I had learned
and, hopefully, help to instill in future dentists
and colleagues the same passion and dedication
that I feel. jcD

llOveraII, | believe that the
DMFE module was very
beneficial to my dental
education and gave me skills
that will further my goals in
esthetic dentistry. 11
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Figure 8: Straight view of anterior cutback mock-up.

Figure 9: Frontal view of cutback mock-up with color staining to emulate the
natural beauty of teeth and interpapillary gingiva.

Ms. Du is a second-year student at the Herman Ostrow School of
Dentistry of USC, in Los Angeles, California.

‘ Disclosure: The author did not report any disclosures.
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Focusing on
Expertise,
Leadership Skills,
and Passion

The Graduate Program in
Operative Dentistry at UIOWA

Gerald E. Denehy, DDS, MS
Deborah S. Cobb, DDS, MS

The program, which began more than 5o years ago, has approximately 120 graduates,
more than 80% of whom are now in dental education in the U.S. and internationally.

ﬂhe primary goal of the University of Towa’s Department

of Operative Dentistry is to provide students with the
knowledge, technical skills, critical thinking, and judgment to
diagnose, prevent, and manage dental caries and non-carious
dental defects using minimally invasive adhesive procedures
of the highest esthetic quality. The department provides na-
tional leadership in dental academia, research, and advanced
restorative technology through its continuous efforts in the
Graduate Program in Operative Dentistry. We strongly believe
that each field of dentistry is best taught by those who have
advanced training in that particular domain. Our goal is to
provide future educators in operative dentistry with the ex-
pertise, leadership skills, and passion to guide curricula and
clinical instruction in operative dentistry at their future insti-
tutions.

The graduate program includes a three-year Master of Sci-
ence degree in Oral Science from the University of lowa and a
Certificate in Operative Dentistry. The program, which began
more than 50 years ago, has approximately 120 graduates,
more than 80% of whom are now in dental education in the
U.S. and internationally. The graduates include dental school
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deans, graduate program directors, and department
chairs. In addition, the program has produced re-
nowned speakers and leaders in the area of esthetic
dentistry, including Dr. Edward Swift, Dr. Newton
Fahl, Jr., Dr. Marcos Vargas, and Dr. So Ran Kwon.

The graduate program provides a solid
foundation in teaching, research, and clinical
training in operative dentistry. It is the department'’s
philosophy that a significant amount of learning
comes through teaching others. Therefore, students
are heavily involved in teaching during each
semester of their program. Students directly teach
in all levels of dental school courses, including
dental anatomy, preclinical operative dentistry, two
different levels of clinical operative dentistry, and
the student simulation clinic of the direct resin-
based composite esthetic course. They are often
given the responsibility of preparing a lecture on a
specific topic in operative dentistry and presenting
it to predoctoral dental students.

The research component of the program gives
students the opportunity to develop skills in the
area of critical evaluation of dental literature as well
as to test their own scientific hypotheses through a
research project and a defended thesis. This helps
them to gain an appreciation for incorporating
evidence-based procedures and materials into their
practice philosophy. It also is intended to result
in presentation of their research at a major dental
meeting and submission of a manuscript for publi-
cation in preparation for a career in academic den-
tistry.

The clinical training aims to develop and re-
fine students’ skills in advanced operative dentistry
techniques involving caries and non-carious le-
sions and esthetic dentistry with an emphasis in the
area of direct esthetic restorations. We believe that
learning the important elements of direct esthetic
restorations, including isolation, the bonding pro-
cess, freehand anatomic resin placement, effective
polymerization, and esthetic finishing is essential
for all esthetic dental procedures, including indirect
restorations. Direct resin-based composites fit nicely
into the minimally invasive dentistry principles that
guide the department. Graduate students also gain
significant clinical experience in comprehensive re-
storative dentistry within the interdisciplinary envi-
ronment of the College of Dentistry. Additionally,
our graduate program provides the opportunity
for clinical case development and preparation for
students interested in board certification from the
Academy of Operative Dentistry.

The program'’s ultimate goal is to produce graduates who have evi-
dence-based knowledge and skills in operative dentistry, as well as educa-
tors who can impart this knowledge to others in the dental profession.

Dr. Rawa Alammari, co-author of the article, “Minimally Invasive
Management of Missing Maxillary Lateral Incisors,” which begins on
page 38, completed the Graduate Program in Operative Dentistry at The
University of lowa in August 2014, receiving a Master of Science degree
and Certificate in Operative Dentistry. She has been accepted into the
Oral Science PhD program at The University of lowa and will work under
Dr. So Ran Kwon in the area of tooth whitening. Dr. Alammari excelled in
the areas of teaching, research, and patient care throughout her graduate
program and is highly motivated to pursue a career in academic dentistry.

During her time in the graduate program, Dr. Alammari gained
considerable experience in the area of cosmetic and restorative dentistry.
Emphasis is placed on caries risk assessment, preventive interventions,
and minimally invasive dentistry. In addition to general restorative
dentistry, Dr. Alammari'’s clinical training included esthetics with direct
composite, indirect restorations, restoration of single tooth implants,
and complex restorative cases.

Dr. Alammari’s clinical expertise and artistry are impressive and we are
very proud to have her represent The University of lowa with her clinical
case in this issue of jCD.

Acknowledgment

Dr. Cobb expresses her appreciation to Dr. Denehy for his significant contribu-
tions as a leading educator in operative dentistry.

It is the department’s philosophy that a significant
amount of learning comes through teaching others.

Dr. Denehy is the Dr. Bob H. and Jerilee H. Williams Professor in Restor-
ative Dentistry and a professor in the Department of Operative Dentistry,
The University of lowa (UIOWA) College of Dentistry.

Dr. Cobb is an associate professor and graduate program director in the
Department of Operative Dentistry, UIOWA College of Dentistry.

Disclosure: The authors did not report any disclosures.

Photo credits: The jCD thanks the University of lowa for the use of their photos in this editorial.

Journal of Cosmetic Dentistry 37

Denehy/Cobb



minimally invasive management
of Missing Maxillary
Lateral Incisors

Canine Substitution with Direct Resin Composite Buildups

There are two common treatment approaches for
managing missing lateral incisors.

Rawa Alammari, DDS, MHI, MS
So Ran Kwon, DDS, MS, PhD

Abstract

This case report describes the treatment of a patient with bilateral
congenitally missing maxillary lateral incisors managed with orthodontic
treatment, followed by canine substitution with direct resin composite
buildups. The esthetic concerns of the patient were managed by a careful
smile analysis and diagnostic wax-up. Special emphasis was placed on
contouring the shape of the canines to mimic and facilitate the buildups
to lateral incisors. During the composite buildups, the occlusal scheme
was altered to lateral excursive movements in an anterior group function.

Key Words: canine substitution, smile analysis, direct resin composite,
lateral incisors
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Introduction

Missing maxillary lateral incisors create an
esthetic challenge that raises several impor-
tant issues requiring an interdisciplinary ap-
proach.'? A major key to success in establish-
ing a beautiful smile in patients with missing
teeth in the esthetic zone is the clinician’s abil-
ity to properly diagnose the patient’s amount
and distribution of spaces and type of maloc-
clusion. Additionally, a clear understanding of
the patient’s chief complaint and expectations
in seeking dental treatment to correct the es-
thetic concern is essential to be able to address
them in a way that is least invasive and also
satisfies the patient’s esthetic and functional
needs.

Two Common Treatment Approaches

There are two common treatment approaches
for managing missing lateral incisors.>® The
first approach is to create adequate space to
replace the missing teeth with traditional fixed
partial dentures, resin-bonded fixed partial
dentures, removable partial dentures, or os-
seointegrated implants. This approach is indi-
cated when enough space is available in the
maxillary arch, or when maxillary central inci-
sors need to be protruded labially to correct
an existing anterior cross bite or to provide
enhanced upper lip support.”® The amount
of space needed for orthodontic space open-
ing is dictated by the smile design to fulfill
the patient’s esthetic needs in the anterior
region and functional considerations address-
ing adequate occlusion. The main advantage
of space opening is achievement of an ideal
buccal intercuspation with a normal canine
relationship. A major drawback is the need for
a permanent prosthesis in an area in which
tooth color, gingival contour, and margins are
critical and not always easy to manage.'

The second approach is to close the space
and substitute the missing lateral incisors with
canines. This is indicated in patients with a
balanced profile and minimal space available
in the maxillary arch. The major advantage of
orthodontic space closure is the permanence
of the finished result with minimal interven-
tion. In cases where canines cannot be con-
toured to mimic a lateral incisor, composite
buildups can be utilized to improve the es-
thetic outcome. Disadvantages include the
inability to establish canine-protected occlu-
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sion, necessitating that the final occlusal scheme be designed with lateral
excursive movements in an anterior group function." The orthodontist plays
a key role in both approaches to achieve specific space requirements by align-
ing teeth to an ideal position.

Esthetics

Esthetics are subjective and therefore may be judged differently by the pa-
tient and the dentist. A study by Armbruster and colleagues attempted to
determine how general dentists, orthodontists, combined dental specialists,
and laypeople perceived the relative attractiveness of a series of photographs
that showed the treatment outcomes in cases of missing maxillary lateral in-
cisors.'” The cases were treated with Maryland bridges, dental implants, and
orthodontic space closure with canine substitution. The results revealed that
the groups differed in their evaluations of the photographs, with laypeople
ranking photographs of the canines substituted as lateral incisors to be the
best of all options. Another study, by Brough and colleagues, compared or-
thodontists’, general dentists’, and laypeoples’ differing perceptions of the in-
fluence of canine morphology, size, and shade on smile attractiveness in cases
of canine substitution for missing maxillary lateral incisors.!* All three groups
agreed that the morphology and color of canines have a significant effect
on perceived esthetics. Dentists preferred natural shades, whereas laypeople
preferred bright shades. Regarding the width of canines, 1.5-mm reductions
were scored highly by orthodontists and dentists, while 3.0-mm reductions
were scored highly by laypeople, supporting the notion that esthetics is sub-
jective and the criteria different for dental professionals and laypeople. Thus,
it is critical to involve the patient in the decision-making process so as to
achieve a mutually satisfying result.

The following case report describes the treatment of a patient with bilat-
eral congenitally missing maxillary lateral incisors managed with orthodon-
tic treatment, followed by canine substitution with direct resin composite
buildups.

Patient History

A 16-year-old male presented with bilateral congenitally missing maxillary
lateral incisors with multiple diastemas between his maxillary anterior teeth
(Figs 1-4). He had completed orthodontic treatment to redistribute the space
and facilitate canine substitution for the lateral incisors. The patient was on
the school wrestling team and had experienced a traumatic injury that caused
some chipping and infraction on his anterior teeth. He was unhappy with his
smile and desired improved esthetics by addressing the multiple spaces and
the shape and color of his maxillary canines. He was in good health with no
remarkable issues in his medical history.

Diagnosis and Treatment Planning

A thorough clinical examination including radiographs was completed at the
first visit (Figs 5 & 6). Baseline photographs and impressions were taken to
plan for the final treatment. The examination revealed multiple diastemas
between the maxillary anterior teeth, a horizontal craze line, and chipped
enamel on the left maxillary central incisor. The patient presented a Class II
molar and canine relationship with a 2-mm overjet and overbite. No tem-
poromandibular joint abnormalities were noted. Treatment options includ-
ed six upper porcelain laminate veneers, or space closure with direct resin
composite buildups. Considering the patient’s age and cost of the treatment,
the patient and his parents decided upon the second treatment option.
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Figure 1: Preoperative image of patient’s smile. Figure 2: Preoperative intraoral frontal view.

Figure 3: Preoperative intraoral incisal view. Figure 4: Preoperative intraoral frontal view of maxillary anterior
teeth.

Figure 5: Pantomograph at initial visit. Figure 6: Periapical radiographs.
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Biological Considerations

Clinical and radiographic examinations re-
vealed healthy periodontal condition. This was
a favorable factor for the long-term prognosis
of the anterior direct resin composite buildups.

Esthetic Considerations

Contouring of the upper canines and whiten-
ing the tooth color to blend in with the adja-
cent teeth were key for success in this case. The
gingival contour would not be altered due to
the patient’s moderately low lip line.

Functional Considerations
Adjustment of the occlusal scheme to lateral ex-
cursive movements in an anterior group func-
tion was essential in preventing any overload to
the upper first premolars.

Treatment Plan Sequence

1. Tooth whitening to establish color balance
of central incisors and canines.

2. Recontouring of maxillary canines to facili-
tate composite buildups.

3. Direct resin composite buildups of #5, #6,
#8, #9, #11, and #12 to close spaces and es-
tablish proper anterior teeth proportions.

4. Fabrication of retainer and mouthguard to
provide retention of existing occlusion and
protect teeth when the patient wrestled.

Description of Treatment

Smile Analysis

The study casts (Fig 7) and preoperative photo-
graphs were analyzed following the basic smile
checklist of The University of lowa College of
Dentistry’s Department of Operative Dentistry
(Table 1). The amount of contouring needed
for the maxillary canines and the buildups on
the planned six teeth was transferred to a three-
dimensional diagnostic wax-up with a focus
on developing features within the parameters
provided, including the facial and dental mid-
lines, incisal edge position relative to the lower
lip line, tooth angulation, and proper occlusal
scheme (Fig 8).' This wax-up was also used
to fabricate a lingual matrix using a silicone
matrix material (Template, Clinician’s Choice
Dental Products; New Milford, CT).
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The orthodontist plays a key role in both
approaches fo achieve specific space requirements
by aligning teeth to an ideal position.

Figure 7: Mounted maxillary and mandibular casts.

Figure 8: Diagnostic wax-up.
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smile’

Smile height Interlabial distance at Exposure of upper Upper central incisors
rest central incisors at rest RATIO
Low (< Tmm) Low (< Tmm) <1mm <75%
Medium (1-3mm) Medium (1-3mm) 1-5mm 75-80%
High (> 3mm) High (> 3mm) >5mm >80%
CENTRAL INCISORS ideal RATIO (W =75-80%

The upper CENTRAL incisors are WIDER than upper LATERAL incisors = 2.0 - 3.0 mm
The upper CENTRAL incisors are WIDER than upper CANINES = 1.0 - 1.5 mm

The upper CANINES are WIDER than upper LATERAL incisors = 1.0 - 1.5 mm

The upper CENTRAL incisors have = 1 1/2 the width of the lower CENTRAL incisors

Alammari/Kwon

checklist

IS

Table 1. Smile Checklist.

Tooth Whitening

Baseline shade measurements were taken using
the VITA Classic shade guide (VITA Zahnfabrik;
Bad Sickingen, Germany). The wupper canines
were determined to be A2 and the adjacent teeth
B1. A custom-fabricated tray was delivered with a
10% carbamide peroxide at-home whitening gel
(Opalescence PE Ultradent; South Jordan, UT). At the
whitening check appointment, significant whitening
of the upper arch compared to the non-whitened
lower arch was noted (Fig 9). The upper canines
remained more chromatic on the cervical areas but
blended in with the adjacent teeth (Fig 10). The lower
tray was delivered to continue whitening on the lower
arch. The patient did not experience any sensitivity
and was very satisfied with the whitening outcome.
A two-week waiting period was planned prior to
initiating restorative procedures to allow for optimal
bond strength and color stabilization.

Three different shades...

were selected for the enamel
replacement, dentin replacement,
and halo effects, respectively.

Figure 9: Post-whitening intraoral frontal view.

Figure 10: Post-whitening image of patient’s smile.
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Direct Resin Composite Buildup

The natural layering protocol was followed to optimize es-
thetic results with the use of Estelite Omega, a nanohybrid
composite resin material (Tokuyama Dental; Tokyo, Ja-
pan)." A custom-fabricated shade guide was used for proper
shade selection (Fig 11). Three different shades—MW, BL2,
and Trans—were selected for the enamel replacement, den-
tin replacement, and halo effects, respectively (Fig 12). The
lingual silicone matrix was used to facilitate the build up of
the lingual profile, width, and the positions of the incisal
edge of the direct resin composite restoration. The first layer
(MW) was placed directly onto the lingual matrix and trans-
ferred to the lingual surface of the anterior teeth and light-
cured (Fig 13). A thin layer of Trans was placed just short
of the incisal edges. BL2 was then used as a dentin replace-
ment material, followed by a final enamel layer of MW. Tight
and properly contoured contacts were achieved using the
“pull-through” matrix technique, in which a strip is pulled
from the facial toward the lingual to push the resin mate-
rial through the proximal to form a smooth contour adapted
properly to the adjacent tooth (Fig 14).'°'7 Final polishing
and occlusal adjustment of the buildups was performed
and postoperative photographs taken (Figs 15 & 16). The
patient was very happy with the final esthetic outcome
(Figs 17 & 18).

Figure 1n: Custom-fabricated Estelite Omega shade guide tabs.
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Figure 12: Selected shades for treatment (MW, Trans, BL2).

Figure 13: Silicone lingual matrix filled with resin shell of MW.

Figure 14: Pull-through technique using a clear celluloid strip.
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Figure 15: Postoperative image of patient’s smile.

Figure 17: Preoperative image of patient’s full smile.

Figure 18: Postoperative image of patient’s full smile.

Figure 16: Postoperative intraoral frontal view of maxillary anterior
teeth.

Summary

This case report described the treatment of a patient with bilat-
eral congenitally missing maxillary lateral incisors managed with
orthodontic treatment, followed by canine substitution with di-
rect resin composite buildups (Figs 19a-19¢). A major key to suc-
cess in this case was the clinicians’ ability to properly address the
patient’s esthetic concerns. Multiple spaces in the esthetic zone
were managed by a careful smile analysis to meet all esthetic
parameters. Special emphasis was placed upon contouring the
shape of the canines to mimic and facilitate the buildups to lat-
eral incisors. During the composite buildups, the occlusal scheme
was altered to lateral excursive movements in an anterior group
function. The authors expect that the minimally invasive manage-
ment with canine substitution will serve the patient as a long-
lasting esthetic and functional treatment.
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Multiple spaces in the esthetic zone were
managed by a careful smile analysis to
meet all esthetic parameters.
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cally taught one of three ways: through a course

Esthetics in the dental school curriculum is typi-
dedicated to dental esthetics, by means of esthet-

An | ti
o . o ics topics intermingled with other preclinical courses,
or a combination of both. The undergraduate pro-
n e r I SC I p I n ary gram at Georgia Regents University (GRU) College of

Dental Medicine offers topics on esthetics techniques

. and materials via several courses in the preclinical

Te ac I n g curriculum as well as in a dedicated esthetics course
given in the third year.

° As the knowledge base regarding esthetics tech-

E n VI ro n m e nt niques and materials continues to expand, it is in-

creasingly evident that it is difficult, at best, to sched-

ule larger or more complex cases in the conventional

. academic clinical setting. Providing a high level of

The ROnald GOldSTel N Ce nfel' esthetic care requires students and faculty members

alike to pay particular attention to details. Just as stu-

fOI’ ESTheT|C d ﬂd |m pla n.I- dents have had minimal experience with advanced
. esthetics techniques (such as porcelain laminate ve-

De nTISTI’y aT G R U neers), not all faculty are equally trained or comfort-
able supervising such procedures. To enable students

to provide these types of services under the skillful

Barry D. Hammond, DMD supervision of highly trained and calibrated faculty,
a new and innovative teaching environment was im-

plemented that pairs an undergraduate senior dental
student with a postgraduate prosthodontic resident.

College of Dental Medicine

of DENTAL MEDICINE
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...it is increasingly evident that it is difficult, at best, to
schedule larger or more complex cases in the conventional

academic clinical setting.

Due to time and space restrictions as well as cera-
mist support, the program allows for a limited num-
ber of participants each year. Students are selected for
participation based upon academic standing and pro-
ficiency in other clinical requirements, and must be
willing to meet the additional demands required of
them. These include time, laboratory work, research
of techniques and materials, and a commitment to ex-
cellence. Also, the patient’s needs must meet selected
criteria for acceptance into GRU’s Goldstein Center for
Esthetic and Implant Dentistry as a student/resident
case. Advantages of this teaching approach include al-
lowing the student to work with an interdisciplinary
team and resident in planning more complex cases;
performing diagnostic and preparatory procedures
(including comprehensive wax-ups, surgical guides,
and esthetic mock-ups); and providing the opportuni-
ty to participate in additional learning opportunities
afforded by this type of dedicated educational/clinical
environment. Additionally, there is improved conti-
nuity of care that is beneficial not only to the patient
but also to the student, as they do not have numerous
faculty members working with them throughout the
treatment process, which at times can be confusing
and counterproductive. Through the Center, students
are immersed in all aspects of esthetic care, including
occlusion, dental materials, laboratory procedures,
and digital photography. The result has been a sig-
nificant increase in their confidence in performing
esthetic dental procedures. An added benefit is the
mentor/teacher experience gained by the graduate
prosthodontic resident. Both students and patients
attest to the unique experience. The following testi-
monial captures its essence from the perspective of a
student who went on to complete her prosthodontic
residency training and served as a graduate mentor as
well:

"As a student, I was introduced to a level of dentistry
that raised the bar for my clinical performance and cre-
ated a standard for evaluating ceramic restorations. As a
resident, it has been my pleasure to help students find ways
to connect with their patients and increase their knowledge
in delivering esthetic treatment.” (Amy Camba, Medical
College of Georgia Class of 2010).

The vision of GRU'’s interdisciplinary esthetics team is to create an en-
vironment that is innovative and exciting, one that fosters students’ desire
to expand their knowledge of comprehensive treatment that is esthetical-
ly focused and evidenced-based. This educational opportunity provided
through the Center for Esthetic and Implant Dentistry is now in its sixth
year and has seen an increase in the number of students interested in
participating as well as in the number of procedures and indirect units
fabricated each year. Even though the selection process and demands on
the students are very rigorous, those that have elected to take advantage of
this opportunity have come away with the knowledge, experience, skills,
and a level of confidence that will help them to succeed in their future
graduate programs or practices.

Dr. Marko Tadros, now a first-year prosthodontic resident at GRU, was
a third-year student at GRU College of Dental Medicine when he started
working on the case featured in this issue of jCD. He decided to work
under the mentorship of Dr. Gerard Chiche to achieve the patient’s chief
request of an esthetically pleasing smile. Through interdisciplinary treat-
ment planning and including the patient in potential outcomes, the final
restorations exceeded the patient’s expectations and earned Dr. Tadros
first place at DSD (Digital Smile Design) Super Week USA - Miami in
2014. To read the article co-authored by Dr. Tadros, please turn to page 50.

Students...must be willing to meet the additional
demands required of them. These include time,
laboratory work, research of techniques and
materials, and a commitment to excellence.

Dr. Hammond is an associate professor and director of Dental Con-
tinuing Education, Department of General Dentistry, Georgia Regents
University College of Dental Medicine in Augusta, Georgia.

Disclosure: The author did not report any disclosures.

Photo credits: The jCD thanks Georgia Regents University for the use of their photos in this editorial.
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Abstract

Patients are seeking esthetic dental care in ever-increasing numbers. Dentists
learn to perform the required procedures in dental school, residency training,
practice experience, or at postgraduate education centers. Utilizing a team
approach (dental student paired with a postdoctoral dental resident) under
the supervision of a highly qualified, interdisciplinary team of faculty has led
to a new and effective approach to implement clinical esthetic training into
the predoctoral education curriculum. The following case demonstrates the
exceptional results that can be obtained in such a highly controlled environment
while providing the undergraduate student with a valuable and exciting learning
experience.

Key Words: porcelain veneers, esthetic crown lengthening, minimally
invasive dentistry, interdisciplinary dentistry, digital smile design
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Introduction

Patients seek elective esthetic dentistry for a
variety of reasons, including improving self-
esteem, enhancing attractiveness, and increas-
ing chances for career success.! In fact, the
same source reveals that virtually all Ameri-
cans (99.7%) believe that an attractive smile
is an important social asset. Regardless of the
motivational factors, patients’ demand for
treatment to improve the esthetics of their an-
terior teeth is steadily growing.? It is, however,
incumbent upon all dentists to practice ethical
dentistry and provide the least invasive treat-
ment that will meet the esthetic objectives of
the patient and the treatment goals (esthetic
and functional) of the practitioner.

There are numerous benefits to conserva-
tive care, including tooth conservation,** lon-
gevity,*” maintenance of periodontal health
by virtue of the ability (in many instances) to
keep cervical margins supragingival or equig-
ingival,® and reduced chance for endodontic
consequences.’? Additionally, porcelain is
considered the most esthetic and biocompat-
ible material in dentistry,> having the capacity
to replicate the esthetically pleasing character-
istics and vitality of natural teeth.’® Ultimate
restorative success must always begin with an
appropriate diagnosis and well-thought-out
treatment plan, which often mandates an in-
terdisciplinary approach. In cases of significant
wear and parafunctional activity, particular
attention must be given to the pathways of
occlusion in order to restore the dentition to
the best functional scheme possible. However,
even with advances in ceramic materials and
adhesive techniques," esthetic rehabilitations
likely will not withstand the ravages of occlu-
sal and functional disharmony, as reported by
Christensen and Walls, who showed higher in-
cidences of veneer fractures in patients with a
history of bruxism.!?!3

Although there generally are several treat-
ment options that can be considered and
should be discussed with the patient, the pre-
ferred option may require additional time and
cost to achieve the optimal result while pre-
serving tooth structure for bonding and struc-
tural integrity. Any patient constraints (e.g.,
time, finances, fear) must be dealt with on an
individual basis and the benefits to following
the proposed course of treatment explained.
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“ It is...incumbent upon all dentists to practice
ethical dentistry and provide the least invasive
treatment that will meet the esthetic objectives
of the patient and the treatment goals (esthetic
and functional) of the practitioner. ’,

Too often, shortcuts taken for the sake of expedience may ultimately affect
the long-term success of the care provided.

Setting the frame for the ideal tooth proportions for optimal esthetics may
involve esthetic periodontal crown lengthening or orthodontic tooth move-
ments, which secondarily may allow for more conservative preparations. It
has been shown that conservatively prepared veneers can recover strength
that is lost as an inherent part of tooth preparation for restorative proce-
dures,!* restoring the fracture strength of teeth to values of intact teeth.!>!”
Because of the esthetic nature of these restorations as well as their durability
and biocompatibility, porcelain veneers are considered in most cases to be
the standard of care for the treatment of anterior teeth.® Teeth often can be
prepared conservatively (especially in cases where the goal is to augment vol-
ume), thereby keeping the majority of the preparation in enamel, which has
been shown to improve long-term success.'® Friedman observed that the best
long-term retention for porcelain veneer restorations is achieved when at
least 50% of the supporting substrate is enamel and all finish lines end with-
in enamel.!® Further, Rinke and colleagues showed a 10-fold higher risk for
technical complications for veneers where greater than 50% of the prepara-
tion was in dentin." When parafunctional habits are controlled and there is
suitable substrate in which to bond porcelain laminate veneers, the survival
rate has been shown to be highly successful (the longest follow-up, involving
3,500 porcelain veneers, had a 93% success rate over 15 years® and a 2005
study showed a success rate of 94.4% at 12 years®). Results from Edelhoff and
Sorensen suggest that minimally invasive veneer preparations offer signifi-
cant advantages over conventional crown preparations, in that less than half
the amount of tooth structure was removed compared to the most conserva-
tive complete crown preparation.’ Porcelain laminate veneers offer a predict-
able and successful treatment option that preserves a maximum amount of
sound tooth structure,* and over time have proven to be one of the most
successful treatment modalities that modern dentistry has to offer.?®

The following interdisciplinary case (restorative treatment provided by
a senior undergraduate dental student and a second-year graduate prosth-
odontic resident) demonstrates the use of conservatively prepared bonded
porcelain laminate veneers, in conjunction with periodontal surgery, to cor-
rect a variety of esthetic and functional issues.
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Case Report

Chief Complaint and Medical History

The patient, a 27-year-old Caucasian male, present-
ed to the College of Dental Medicine at Georgia Re-
gents University (GRU) in Augusta, Georgia, with
a chief complaint of, “I want to close those spaces”
(Figs 1 & 2). His medical history was noncontributory
and was classified as ASA I.

Dental, and Head and Neck Examination

The patient visited his dentist twice a year for regular
cleanings and check-ups, brushed his teeth twice a day,
and flossed occasionally. He also reported drinking one
or two carbonated drinks a day at mealtimes. He had
minimal dental restorations and was classified as a low
caries-risk patient with visible diastemata mainly in
the maxillary anterior region (Fig 3). He had attrition
localized to the anterior region resulting in excursive
group function bilaterally. Radiographic examination
revealed no apical pathology and the head and neck
exam was within normal limits with no signs or symp-
toms of temporomandibular disease.

Examination, Findings, and Treatment Plan

The following seven categories as described by Dr.
Gerard Chiche® were carefully evaluated during the
esthetic analysis portion of the comprehensive exami-
nation: smile line, incisal profile, incisal length, central
incisor proportions, tooth-to-tooth proportion, gingi-
val outline, and desired fullness.

The result of the esthetic evaluation revealed the fol-
lowing:

e lack of tooth display at rest

¢ undersized anterior dentition

e diastemata

e disproportionate width-to-length ratio of maxillary
central incisors

¢ localized attrition

e bilateral group function

¢ uneven gingival outline in the maxillary anterior
region

e low labial frenal attachment.

After completion of the examination and evaluation
of articulated study casts, the proposed treatment plan
was presented to the patient: orthodontic intrusion of
the maxillary anterior dentition to idealize the gingi-
val outline, followed by preparation of teeth ##6-11 for
porcelain veneers to address the esthetic and functional
issues. The patient declined orthodontic treatment due
to time and inconvenience, but ultimately accepted
surgical crown lengthening to correct the gingival levels
and porcelain laminate veneers as his definitive treat-
ment choice.

Hammond/Kim/Londono/Tadros/Torosian

Figure 1: Facial analysis.

T S R

Figure 2: Repose (rest position).

Figure 3: Maximum infercuspation.
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A diagnostic wax-up was completed with the aid
of Digital Smile Design® (Figs 4 & 5) to address the
esthetic problems previously described. Canine guid-
ance was reestablished with the addition of wax to the
lingual slopes and cusp tips of the canines.

A bis-acryl (Integrity, Dentsply; York, PA) esthetic
mock-up (Figs 6-8) based upon the diagnostic wax-
up was performed to assess the shape, incisal display,
and gingival outline, and to give the patient an es-
thetic preview of the proposed treatment. Following
patient approval, a surgical guide (.020” Clear Tem-
porary Splint/Surgical Tray Material, Buffalo Dental;
Syosset, NY) was fabricated for use during the crown-
lengthening phase of treatment.

Periodontal Esthetic Crown Lengthening
Following periodontal probing and bone-sounding,
the patient’s biologic width (epithelial and connec-
tive tissue attachment)?*?* was determined to be 2
mm; therefore, the definitive osseous correction was
planned to position the facial bone 3 mm apical to
the idealized gingival levels.”* The surgical guide was
placed and a scalloped gingivectomy was performed
(based on having an adequate zone of keratinized tis-
sue) at the level of the desired free gingival margin.*
A full-thickness mucoperiosteal flap was reflected sub-
sequently (Fig 9) and bone was removed to establish
the patient’s unique biologic width (Fig 10). The in-
terproximal bone was left intact despite the fact that
the existing papilla length was more than 50% of the
clinical crown length. The rationale for preserving the
interproximal bone was based upon the mock-up, in
which the proposed increase in incisal length would
make the papilla-to-crown ratio more ideal.?® The ex-
istence of pretreatment diastemata provided addition-
al rationale for preserving interproximal bone, as their
presence coupled with the addition of bone removal
could result in unwanted cervical black triangles. Sec-
ondarily but just as importantly, apical reposition-
ing of the free gingival margin at the cementoenamel
junction ensures that the cervical extent of the prepa-
ration will remain in enamel; this is important for the
long-term success of bonded porcelain restorations.'®
After completion of the surgical phase of care,
the patient was allowed to heal for three months, at
which time a probable sulcus had been reestablished.
Currently, there is a lack of consistency regarding the
recommended healing time before prosthodontic
procedures can be initiated or continued following
crown-lengthening surgery. Some clinicians advocate
waiting until a probable sulcus is present, which in-
dicates adequate redevelopment of the dentogingival
complex.?” This approach was taken in this case to

-
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Figure 4: Digital esthetic mounting and smile design.

Figure 5: Diagnostic wax-up.

Figure 6: Initial intraoral mock-up.

“ Too often, shortcuts taken for
the sake of expedience may
ultimately affect the long-term
success of the care provided. ’ ,
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Figure 9: Flap elevation prior to bone reduction, showing need for
labial osseous reduction.

minimize any risk of the preparation margin impinging on
the newly established biologic width. Figure 11 shows the re-
positioned free gingival margins, which will allow for better
gingival symmetry and tooth proportions.

Tooth Preparation

A second bis-acryl mock-up was used as a guide for the
minimal preparation technique as described by Giirel,?® and
Magne and Belser (Fig 12).!” Preparation of the mock-up and
tooth structure was initiated using high-speed round donut-
shaped diamond-coated burs (828-026, Brasseler USA; Sa-
vannah, GA) to create 0.5-mm horizontal depth cuts. The
incisal edges were reduced by 1.0 mm using the same bur
(Fig 13). Contact points were prepared using a tapered bur
(699L-009, Brasseler) to create a new proximal emergence
profile in order to prevent black triangles. The depth cuts
were connected using a flat-end tapered coarse bur (LV53-
6844-016, Brasseler) (Fig 14), followed by an ultra-fine
grit diamond (LV54-014, Brasseler) to blend and smooth
the preparations. A mosquito diamond (8392-016, Brasse-

Figure 10: Osseous crest placed 3 mm from the apical margin of the
proposed porcelain veneer margin.

Figure 12: Second diagnostic mock-up.

\
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ler) was used to round off sharp corners and line angles
(Fig 15). Two plain knitted retraction cords, 000 and 00
(Ultrapak; Ultradent, South Jordan, UT) were placed us-
ing the double cord technique, and a definitive impres-
sion was made using heavy- and light-body vinyl polysi-
loxane impression material (Extrude, Kerr; Orange, CA).

Wax Design and Processing of Pressed Ceramics

A full-contour wax-up for the definitive veneers was per-
formed on the master cast (Fig 16). The maxillary anterior
veneers were then pressed with the Value 3 lithium disil-
icate glass ceramic ingot (IPS e.max Press, Ivoclar Viva-
dent; Amherst, NY). After adapting the margins and ad-
justing the fit of the restorations, the veneers were seated
on the master solid cast. Using a silicone matrix (Matrix
Form 70 A+ B, Anaxdent; Ardmore, OK) fabricated from
the definitive wax-up shown in Figure 16, a cutback was
performed to control thickness of the veneering ceram-
ic (Fig 17). The e.max veneers were air-particle abraded
with 100-p glass beads (Rolloblast, Renfert USA; Chicago,
IL) to improve the bond between the core and veneering
ceramic. Multiple fluorapatite ceramic powders (e.max
Ceram; Ivoclar Vivadent) were used to create a natural ap-
pearance. At this stage, tooth morphology was outlined
in the facial, cervical, and interproximal areas to provide
an overall preview of the final proportions and forms of
the teeth. Using the marked outlines as a guide, final con-
tour adjustments were made (Fig 18). To achieve lifelike
characteristics of the ceramic, subtle external stains were
applied to the surface prior to glazing. A fixation firing
was subsequently carried out to freeze the stains in place,
followed by glaze paste application (e.max Ceram) and
hand polishing with silicone wheels (diamond-impreg-
nated rubber wheel, Edenta; Haupstrasse, Switzerland)
and #3 fine pumice (Kerr) (Fig 19).

Bonding

Prior to bonding the veneers, the provisional restorations
were removed, and the teeth were air-particle abraded us-
ing 50-p aluminum oxide (50 micron White, Danville;
San Ramon, CA) to remove residual temporary cement
and increase micromechanical retention. The finished ve-
neers were adjusted for ideal fit of proximal contacts and
repolished. Try-in pastes (Da Vinci Formula 1 Try-in Gel,
Bright, Cosmedent; Chicago, IL) were used to simulate
the post-cementation result, and the patient was allowed
to visualize and approve the esthetics prior to bonding.
The veneers were rinsed to remove the try-in paste and
steam-cleaned, followed by application of 5% hydroflu-
oric acid etch (IPS Etching Gel; Ivoclar Vivadent) for 20
seconds and rinsed. In addition, the veneers were placed
in an ultrasonic bath with distilled water for five minutes
to remove any residual porcelain precipitates as a result
of etching.
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Figure 13: Depth guide cuts made through the mock-up.

Figure 14: Pencil markings indicating the minimal amount of preparation
needed.

Figure 15: Final conservative preparations.

Figure 16: Definitive wax design of the final restorations on the master solid
cast.
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Ceramic primer (Monobond Plus; Ivoclar Viva-
dent) was then applied for 60 seconds, thorough-
ly air-dried, and treated with heat, as it has been
shown that application of heat to the silane-treated

- ) porcelain surface has the potential to significantly

\/ iV ¥ e '3 improve bond strength to composite.?’*° A non-la-

R ' N tex rubber dam (Paro, Clinician’s Choice; New Mil-
- - .__‘J\ A ford, CT) was placed using the slit technique (Fig
B e 20) and 000 cords (Ultrapak) were placed around

each preparation to control sulcular fluids and fa-
cilitate cement removal.

The teeth were etched using 32% phosphoric
acid (Uni-Etch, Bisco; Schaumburg, IL) for 15 sec-
onds and rinsed, followed by adhesive application
(Single Bond, 3M ESPE; St. Paul, MN) (Fig 21). The
adhesive was air-thinned and photopolymerized
using an LED curing light (Valo, Ultradent) for 15
seconds. The adhesive was also applied to the inta-
glio surfaces of the veneers (and air-thinned to re-
move residual solvent) but not cured, followed by
placement of the light-cure resin cement (Da Vinci
Formula 1, Bright).*

The veneers were gently placed on the teeth and
excess cement carefully removed, then spot-photo-
polymerized using a 2-mm small light guide (Demi
Plus, Kerr) for five seconds on the cervical of the
veneers to tack the veneers in place (Fig 22). Fi-
nal removal of any residual cement was performed,
followed by application of glycerin gel (Oxygone,
Cosmedent) at the margins to prevent formation of
an oxygen-inhibited layer (Fig 23).3

Definitive photopolymerization was performed
for 40 seconds facially and palatally (Fig 24), fol-
lowed by removal of the retraction cords and care-
ful removal of any remaining resin cement with a
#12B disposable scalpel (Henry Schein; Melville,
NY). Occlusal adjustment was performed in centric
relation in the supine position and refined in the
upright position to ensure passive anterior contacts
and allow for postural freedom. Lateral guidance
was verified to confirm canine protection of the
posterior teeth in excursive movements and maxil-
lary incisal edges in crossover.

Figure 17: Labial cutback using silicone matrix as a guide.

Figure 18: Morphological contouring.

Figure 19: Final anterior restorations on solid cast.

14 The rationale for preserving the inferproximal An occlusal guard was fabricated and delivered

b d th | . hich to the patient at a subsequent appointment to

bone was base upontne mpc <-up, In whic provide nighttime protection for the new restora-

the proposed increase in incisal length would tions. Figures 25 and 26 show the final result two

make the papilla-’ro-crown ratio more ideal. months post-delivery, which met the esthetic and
” functional results desired.
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Summary

Multiple measures were taken to improve the odds for
long-term success of this esthetic rehabilitation: mini-
mally invasive preparations for enamel conservation,
selection of high-strength ceramic (lithium disilicate)
to provide better fracture resistance, reestablishment
of canine guidance and smooth crossover to protect
the veneers, and fabrication/delivery of an occlusal
guard to minimize the risk of restoration fracture at
night due to likelihood of ongoing parafunctional
activity. The results of this case illustrate the quality
of esthetic care provided by the undergraduate senior
dental student and graduate prosthodontic resident
under the guidance of an interdisciplinary esthetic
faculty team. The final outcome was a result of careful
diagnosis, treatment planning, and delivery of care in
a dedicated environment, and is representative of the
level of care that students and residents working to-
gether are able to provide through the Goldstein Cen-
ter for Esthetic and Implant Dentistry at GRU.
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Disciplined Training That is Both
Traditional & Modern

Esthetic Dentistry at Tufts University

Gerard Kugel DMD, MS, PhD
Aikaterini Papathanasiou, DDS, CAGS

versity School of Dental Medicine (TUSDM) in 1988. It
was met with resistance from many of the faculty, who felt
it was not “necessary” dentistry. It was at the same time that
we started our postgraduate esthetic dentistry program. We
were the second dental school in the country (after UCLA) to
have such a program. We are proud of our esthetic dentistry
program graduates, many of whom have become leaders in
the field. They include Dr. Joel Gale in Miami; Dr. Armida
Dano in Boston; and Drs. Shradha Sharma, Ayman Abousha-
la, and Susanna Ferreira, in Massachusetts.
W\ . TUSDM offers a two-year Advanced Ec}ucation in Esthetic
'hlits wm—— S and Operative Dentistry (AEEOD) Certificate program. In
%ch:‘):\i’!‘ﬂca\m § the AEEOD dlinical curriculum, stt.lc.le.nts are trained to pro-
vide comprehensive dental care, utilizing the most appropri-
ate technologies available to dental professionals. Students’
achievements include simple to more extensive smile treat-
ments such as teeth whitening, direct composite restorations,
porcelain laminate veneers, all-ceramic and porcelain-fused-
to-metal crowns, CAD/CAM restorations, and implant-sup-
ported crowns. The program exposes students to all specialty
phases of dentistry and medicine as they apply to esthetics.
During their didactic curriculum, students attend prosth-
odontics-oriented classes such as “Prosthodontics Treatment
Planning Seminar,” “Comprehensive Evidence-Based Prosth-
odontics Literature Review,” “Biomaterials I and II,” “Tem-
poromandibular Joint Disorders,” and “Occlusion.” Students
also attend esthetics and multidisciplinary lectures such as
“Comprehensive Evidence-Based Esthetic Literature Review”
and “Science and Art of Esthetic Dentistry.”

I (GK) gave my first esthetic dentistry lecture at Tufts Uni-

UMIVERRY Y

nou
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Predoctoral students are taught the fundamentals of es-
thetic dentistry in operative dentistry, prosthodontics, and
implant dentistry courses. They receive extensive training in
modern adhesive dentistry, as well as in composite place-
ment, anterior composite layering techniques, posterior com-
posites, all-ceramic restorations, and implant esthetics. Since
1988, we also have been teaching porcelain laminate veneers
and, more recently, all-ceramic crowns, including CAD/CAM
restorations.

All preclinical students are given the opportunity to design
a CAD/CAM crown restoration and many of them continue
and do a CAD/CAM crown restoration in our undergraduate
dental clinic.

Faculty members work closely with students in mastering
diastema closures, composite veneers, posterior composites,
and even more challenging prosthodontics esthetic cases.

Anyone who has attended an IADR or an AADR meeting
will know how much research our students do in the field of
cosmetic dentistry—from testing new composites, to bioac-
tive filling materials, to all-ceramic options and tooth whit-
ening.

In addition to its other endeavors, TUSDM recently estab-
lished an Esthetic Dentistry Club for both students and fac-
ulty.

As the demand for esthetic restorative procedures has in-
creased dramatically, TUSDM plans to dedicate additional
hours to esthetic dentistry in its predoctoral curriculum to
better prepare graduates for the ever-increasing demands of
private practice.

During the past two years, Jonathan Bishop, currently a
third-year student at TUSDM, has displayed immense interest
in dental research. His research presentations gained him en-
trance to the 2014 AADR and Greater New York Dental Con-
ferences. He won a Predoctoral Table Clinic award at the 2014
Tufts Bates-Andrews Research Day due to the study’s clinical
relevance to esthetic restorative techniques and is now trea-
surer of the Tuft’'s Bates Student Research Group. The article
he co-authored, “Effect of Phosphoric Acid on Vitrebond Plus
Resin-Modified Glass lonomer,” begins on page 64.
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Modern restorative dentistry and its effectiveness are largely
attributed to the success of current bonding techniques.

Effect of
Phosphoric Acid...

on Vitrebond Plus Resin-Modified Glass lonomer
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Melissa E. Ing, DMD
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Aikaterini Papathanasiou, DDS, CAGS
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Abstract

Objective: This study sought to determine whether phosphoric acid etching
of Vitrebond Plus RMGI liner/base material (3M ESPE; St. Paul, MN) affects
the shear bond strength between itself and Filtek Supreme Ultra nanocom-
posite (3M ESPE). Methods: 3 mm x 6 mm cylindrical molds were filled
with Vitrebond Plus RMGI liner and light-cured for 20 seconds. Samples
were then either treated with 35% phosphoric acid (Group 1; N = 27); or not
treated with phosphoric acid (Group 2; N = 26). All samples were then treat-
ed with ExciTE F total-etch bonding agent (Ivoclar Vivadent; Amherst, NY)
and light-cured for 10 seconds. Once the bonding agent was cured, Filtek
Supreme Ultra nanocomposite was placed over the Vitrebond Plus RMGI
liner using 8 mm x 3 mm cylindrical molds and light-cured for 40 seconds
using a light-emitting diode curing light (DEMI Plus, Kerr; Orange, CA). All
samples were treated in accordance to manufacturers’ instructions. After sit-
ting at room temperature for 24 hours the shear bond strength of each sam-
ple was determined using a universal testing machine at a crosshead speed
of 1.0 mm/min. Results: No statistically significant difference was observed
between the acid-etched and non-etched groups (p = 0.918). Significance:
Findings suggest that clinicians who currently implement selective-etching
may no longer need to use this technique when using Vitrebond Plus RMGI
liner and Filtek Supreme Ultra together because there is no detriment as a
result of etching Vitrebond Plus RMGI liner. Clinically, this may decrease
both application time and indicates that phosphoric acid neither positively
nor negatively alters bond strength between the two materials.

Key Words: dental materials, bonding, composite, RMGI, phosphoric acid
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Introduction
Modern restorative dentistry and
its effectiveness are largely at-
tributed to the success of current
bonding techniques. Proper un-
derstanding of these techniques
improves practitioners’ ability to
increase the success and longevity
of their restorations. In the case
of deep restorations, the use of a
liner/base is often recommended
with composite resin layered over
the glass ionomer or resin-mod-
ified glass ionomer (RMGI) liner
or base.'? Placement of the RMGI
material offers a number of ben-
efits to the patient. Fluoride release
will help remineralize tooth struc-
ture, addition of RMGI material
over dentin tubules helps to reduce
postoperative sensitivity, micro-
leakage of the overall restoration
is decreased, and bonding itself
does not require the use of a bond-
ing agent.>* Because RMGI has a
resin component, the air-inhibited
layer allows us to chemically bond
composite to the resin-based ma-
terial via a chemical chelation in-
teraction; hence, a bonding agent
is not required.’ Following the
placement of this liner or base, the
practitioner can either implement
a self-etch system, a total-etch (one
or two bottle) etch-and-bond sys-
tem (applying phosphoric acid to
all internal walls of the prepara-
tion), or a selective-etch system
(applying phosphoric acid only
on enamel surface). While self-
etch systems are becoming increas-
ingly popular, many practitioners
still implement total-etch and
selective-etch systems for various
reasons, including the increase in
long-term bond strength.°

When using a total-etch com-
posite resin system after the place-
ment of certain liners or bases, the
application of phosphoric acid to
the liner/base can have varying ef-
fects on the strength of the bonded
restoration, depending upon the

Resin-Modified
Glass lonomer

Bonding Agent

Composite Resin

Figure 1: Button made by bonding RMGI and composite resin.

liner material (e.g., conventional glass ionomer versus resin-modified
glass ionomer).”” When viewing the bond strength between an RMGI
and composite resin, previous studies have shown varying results in
bond strength after applying phosphoric acid to a number of popular
RMGI bases. Some studies have shown a decrease in bond strength while
others have shown an increase in strength between the two materials.” '™
Due to the belief that phosphoric acid may decrease bond strength be-
tween an RMGI and composite resin, many practitioners selectively etch
the enamel to limit the effects of phosphoric acid on the RMGI.

This study sought to determine the effects of phosphoric acid on the
shear bond strength between Vitrebond Plus RMGI liner and Filtek Su-
preme Ultra nanocomposite (both 3M ESPE; St. Paul, MN).

Materials and Methods
Cylindrical molds (3 mm x 6 mm) were filled with Vitrebond Plus RMGL.
Samples were then treated in one of two ways:
e RMGI surfaces were treated with 35% phosphoric acid
(Group 1; N =27)
¢ RMGI surfaces were not treated with phosphoric acid
(Group 2; N = 26).

Within each category, all samples were treated with ExciTE F total-etch
bonding agent (Ivoclar Vivadent; Amherst, NY) and light-cured for 10
seconds. Separate cylindrical molds (8 mm x 3 mm) were then placed
over the RMGI samples and 3 mm of A2 shade Filtek Supreme Ultra was
added to each sample in 1.5-mm increments, each layer being light-cured
for 40 seconds.

In order to test the samples, the composite resin was carefully em-
bedded in an acrylic mold necessary for use with a test base clamp (Ul-
tradent; South Jordan, UT). It should be noted that the dimensions of
Vitrebond Plus and Filtek Supreme Ultra used in the button were dictated
by the actual testing process. Filtek Supreme Ultra samples needed to be
large enough that they would remain embedded in acrylic during shear
bond strength tests (Fig 1).
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Once completed, molds were
kept at room temperature for
24 hours before the shear bond
strength was tested. All experimen-
tal samples were created following
manufacturers’ instructions. The
shear bond strength of each but-
ton was determined using a 5566A
universal testing machine (Instron;
Norwood, MA) at a crosshead
speed of 1.0 mm/min (Fig 2).

During testing, the Instron test-
ing machine’s shear bond strength
testing attachment was placed as
close to the interface between the
Vitrebond Plus and Filtek Supreme
Ultra as possible. Proper place-
ment limits any lever effect that
might be added by incorrect place-
ment of the testing attachment
during bond strength testing.

Results

Results are shown in Table 1 and
Figure 3. No statistically signifi-
cant difference was observed be-
tween the acid-etched and non-
etched groups (p = 0.918).

Due to the differences in prod-
ucts tested and technique used in
this study compared to previously
published studies, we conducted a
brief six-sample pilot study (three
samples per subgroup) to assist
in calculating a sample size.!*! It
was determined that a sample size
of 54 (27 in each group) will have
80% power to detect a difference
in means of 0.390 (the difference
between a Group 1 mean [m1] of
3.040 and a Group 2 mean [m2]
of 2.650), assuming that the com-
mon standard deviation is 0.497
using a two-group t-test with a
0.050 two-sided significance lev-
el. During preparation in the full
study, one sample’s results might
have been augmented by excessive
acrylic near the junction of the Vit-
rebond Plus and Filtek Supreme
Ultra. This outlier was withheld
from statistical analysis, though
the statistical outcome remained
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Placement of the RMGI material offers a number of
benefits to the patient.

Figure 2: Button placed in acrylic being tested for bond
strength.

Table 1. Group Statistics.

n

Figure 3: Phosphoric acid effect on etched versus non-etched
samples. It should be noted that all samples separated along
the interface between Vitrebond™ Plus and Filtek™ Supreme
Ultra.
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the same with or without this sam-
ple added to the analysis.

Data were analyzed via the
independent-samples t-test. A p-
value < 0.05 was considered statis-
tically significant.

Discussion

During the process of selectively
applying phosphoric acid to the
enamel external walls of a prepara-
tion, it often is inevitable to have
some of the acid come in contact
with the edges of the internal walls
of the preparation, where a base
has been placed. While many uni-
versities and practitioners have
varying recommendations for ei-
ther selectively etching enamel
or total-etching enamel when ap-
plying a composite resin over an
RMGI liner, there seems to be a
lack of evidence to support either
recommendation over the other.
Review of literature reveals mini-
mal research showing the effects
of phosphoric acid on the bond-
ing of Vitrebond Plus RMGI liner
to Filtek Supreme Ultra nanocom-
posite, two of the most popular
materials on the market.

While some clinicians selec-
tively etch RMGI, there is no sta-
tistically significant increase or
decrease in bond strength between
Vitrebond Plus and Filtek Supreme
Ultra nanocomposite. Therefore,
there is no need to etch the RMGI
with 35% phosphoric acid. Due to
this finding, a selective-etch sys-
tem may not yield better results in
terms of shear bond strength than
a total etch system even though
3M states their products may be
used with either technique in a
clinical setting.'> In practice, the
use of a total-etch over a selective-
etch technique would decrease the
time and precision with which the
clinician needs to properly apply
phosphoric acid to the walls of a
preparation while avoiding any
contact between an RMGI base

and phosphoric acid. Concurrently, clinicians should not expect any im-
provements or detriments to bond strength after the use of phosphoric
acid on the RMGI surface. We can now state that the application of 35%
phosphoric acid for 30 seconds to Vitrebond Plus neither positively nor
negatively affects the bond strength between Vitrebond Plus and Filtek
Supreme Ultra.

Although the effects of phosphoric acid on bond strength between Vit-
rebond Plus and Filtek Supreme Ultra were not significant, this study did
not involve bonding to tooth structure. Therefore, these results may or
may not be clinically significant. It should also be mentioned that while
some studies have shown that the use of phosphoric acid may alter mi-
croleakage between tooth structure and RMGI material, it is shown that
the use of an RMGI base or liner limits microleakage due to its chemical
bonding properties.!*!> Further research should be conducted to investi-
gate these concerns.

Conclusion

While selective etching remains a viable option prior to placement of
Filtek Supreme Ultra nanocomposite over Vitrebond Plus RMGI, this
technique may be an excessive precaution that demands increased preci-
sion and time from the practitioner. Therefore, implementing a self-etch
or total-etch process is simpler in practice. Nonetheless, all three etch-
and-bond systems may be used when combining Vitrebond Plus and
Filtek Supreme Ultra in a closed sandwich restoration.
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While self-efch systems are becoming increasingly popular,
many practitioners still implement total-etch and selective-

etch systems for various reasons, including the increase in

long-term bond strength.

Mr. Bishop is a 2009 graduate of Emory University in Atlanta, Georgia,
with a dual degree in Neuroscience and Education. He then worked as a
clinical research coordinator at the Joslin Diabetes Center in Boston, Mas-
sachusetts. He began his studies at the Tufts University School of Dental
Medicine (TUSDM) in Boston in 2012 and received a Tufts University Bates
Research award in 2014.

M:r. Chao is a third-year student at TUSDM. While completing his preclini-
cal coursework, he discovered an interest in dental materials and their
applications in clinical settings. He is a member of the International and
American Associations for Dental Research and the Robert R. Andrews
Research Honor Society.

Dr. Ing is an associate professor, Department of Prosthodontics and
Operative Dentistry, TUSDM.

Dr. Eisen is an associate professor, Department of Prosthodontics and
Operative Dentistry, TUSDM.

Dr. Papathanasiou is an assistant professor, Department of Prosthodontics
and Operative Dentistry, TUSDM.

Dr. Kugel is an associate dean, dental research; and professor, Depart-
ment of Prosthodontics and Operative Dentistry, TUSDM.

Disclosure: The authors did not report any disclosures.



TRANSFORM YOUR
RECEPTION AREA!

’(‘ ..' S Lo
"1 think my ,[f’ . \
= | smile was really

g my passport to |MIECIERS JhF :
e 3 success inthe [0 -, " i
£ modeling  "PRSRTStan | o ¥ :
- ‘Dental 7 = S ] in A o Y g "
S , = — v} il . oo,
e ~ T - v' - i ps
1 TETednwt. . i. -

ORTHODONTICS

INTRODUCING...

D&éTor ™V

Learn more at www.DearDoctor.tv or call 866-799-5014




/0

Systematic Approach:
Performing What
They Learn

The Esthetic Dentistry Curriculum at UTHSC

Figure 1: Esthetics division faculty member
helping a fourth-year student to image a
restoration with CEREC Omnicam.
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atients’ increased awareness of esthetic outcomes and their de-

sire to look better and to feel better about themselves have led to

enormous demands on dentists to perform esthetic procedures.
Dentists’ ability to fulfill patients” expectations is directly related to their
knowledge and clinical skills in this specialty.!

Many practitioners claim to be “esthetic dentists,” but are they really
capable of delivering the type of dentistry that justifies that designation?
There are organizations such as the AACD that can offer these dentists
an opportunity to improve their esthetic/cosmetic skills; however, this
education should start in their dental school curriculum. The teaching of
esthetic dentistry in North American dental schools is highly variable and
is often shared among different disciplines.!

The University of Tennessee Health Science Center (UTHSC) College
of Dentistry addressed this issue by establishing an esthetic dentistry cur-
riculum in 2001 as part of the Department of Restorative Dentistry. Stu-
dents are introduced to handling composite materials in the third month
of their first year in the operative dentistry course. In the Fall semester of
their second year, students are introduced to small composite prepara-
tions and restoration.

In the Spring semester of their second year the students have two
courses. The first course has them performing more complex restorations,
while the second course is devoted entirely to esthetic procedures. This es-
thetic dentistry course consists of 14 one-hour lectures and 14 three-hour
preclinical laboratory sessions. The course covers a variety of subjects with
the idea of better preparing the students to eventually treat patients in the
clinic. The topics covered are direct and indirect posterior esthetic res-
torations, shade selection, diagnostic wax-ups, all-ceramic crowns (both
anterior and posterior), direct and indirect veneers, diastema closure, vital
tooth bleaching, bonding of indirect restorations, introduction to lasers,
and nightguard construction. The students hear a lecture on each of these
topics and then go to the laboratory and perform the procedure.



In 2001 the dental school also committed to CAD/
CAM dentistry, with the CEREC system (Sirona Den-
tal Systems; Long Island City, NY) as part of its cur-
riculum both in the clinic and in the preclinic.”? The
students prepare, design, and then mill two posterior
crowns and one onlay as part of the fixed prosthodon-
tics course and the esthetic course. They stain and
glaze one of these crowns and then bond them onto
the typodont teeth.

During the students’ third and fourth years, they
can sign up to treat their patients in the esthetic den-
tistry clinic, which is open three half-days a week.
Here, they are able to complete their veneer, anteri-
or crown, and CEREC cases under close supervision
(Fig 1). During the 2012-2013 school year, students
fabricated 172 CEREC units from porcelain, lithium
disilicate, composite, and zirconia materials.

In 2013, to provide students with feedback on the
optimal delivery of energy to a composite restoration
using a curing light, the school purchased a MARC pa-
tient simulator (BlueLight Analytics; Halifax, NS, Can-
ada) (Fig 2).* This technology has allowed second-year
students to see the effectiveness of their light-curing
skills before they work on patients in the clinic.

The school has had a student AACD study club
since 2008. With the help of local AACD members,
speakers are brought in to talk with students and a
photography workshop is held. This has been a great
help in reinforcing what students are taught in the
school curriculum, and is an example of a success-
ful collaboration between members of the Tennessee
chapter of AACD and university faculty in the esthetics
division at UTHSC College of Dentistry.

The College awards a Student Summer Research
Fellowship to approximately 20 dental students each
year; they receive a stipend funded by the University
of Tennessee College of Dentistry Alumni Association
and the Tennessee Dental Association. This is a great
opportunity for first-, second-, and third-year students
to become involved in dental research and benefit
from mentoring by their faculty members.

Alex Fitzhugh, now a fourth-year student, carried
out his summer research projects in 2012 and 2013,
and was awarded the Student Summer Research
Fellowship in 2013. Alex also received the Student
Clinician Award when he was a third-year dental
student and represented UTHSC at the 2014 ADA/
DENTSPLY Student Clinician Research Program at
the ADA Annual Meeting in San Antonio. He will be
starting his endodontic residency program at Rutgers
School of Dental Medicine in 2015. The article
“Investigative Prevention for Tooth Erosion,” which
Alex co-authored with the authors of this article,
begins on page 72.

Simon/Dehghan/Tantbirojn

Figure 2: MARC simulator.
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Investigative Prevention

Effectiveness of a Neutralizing Mouthwash in
Rehardening Softened Enamel

Alex C. Fitzhugh, BS

Mojdeh Dehghan, DDS

Daranee Tantbirojn DDS, MS, PhD
James F. Simon, DDS, MEd

Abstract

Erosion of dental enamel can result from consumption of a highly acidic
diet, low salivary flow, and systemic conditions such as bulimia and gas-
troesophageal reflux disease. The purpose of this in vitro study was to
investigate the effectiveness of a proprietary neutralizing mouthwash in
rehardening enamel softened by hydrochloric acid (HCI) in saliva or a
saliva-like solution. Extracted human molars were embedded and pol-
ished, and Vickers hardness was measured at baseline, softened by HCI
and after remineralization. Results showed the use of this neutralizing
mouthwash was an effective treatment for enamel hardness recovery.

Key Words: dental erosion, bulimia, GERD, saliva, remineralization, neu-
tralizing mouthwash
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Introduction

Dental erosion is the loss of tooth structure due
to exposure to an acidic medium." Damage to
enamel occurs when the pH of the oral cavity
drops below 5.5.2 Enamel loss leads to the expo-
sure of dentin that wears at an even faster rate than
enamel, causing increased sensitivity and/or pain.
Erosive tooth wear can result in major tooth dam-
age that may require extensive dental treatment
(Figs 1 & 2).

Erosive tooth wear has become more prevalent
in recent years.> Some of the primary causes for the
decrease of pH in the oral cavity are consumption
of acidic beverages like fruit juices, sport drinks, and
carbonated soft drinks, as well as systemic conditions
such as bulimia and gastroesophageal reflux disease
(GERD), medications that cause dry mouth, and con-
sumption of illegal drugs. Preventive treatment mo-
dalities are needed to arrest this irreversible loss of
enamel. Different preventive regimens and products
(e.g., fluoride-containing mouthrinses, remineralizing
gels, and toothpastes) are available to patients suffer-
ing from acidic challenges. Our study attempted to
test a new preventive regimen utilizing a mouthwash
to neutralize acid prior to remineralizing the damaged
tooth structures.

C‘ Damage to enamel occurs
when the pH of the oral
cavity drops below 5.5. ”

Figure 1: Extensive tooth erosion in a patient with GERD reveals
thinning of facial enamel, chipped incisal edges, incisal grooves (#25

and #26), and erosion-abrasion lesions in the cervical areas.
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Figure 2: Another instance of tooth erosion from prolonged stomach
acid regurgitation. Posterior teeth with worn lingual cusps and dentin
exposure are shown. Amalgam restorations protude due to loss of
surrounding tooth structures.
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Objective

The objective of this study was to determine the ef-
fectiveness of a neutralizing rinse, the first step of a
proprietary two-step mouthwash, to increase the re-
hardening of tooth enamel softened by hydrochloric
acid (HCI).

A proprietary two-step mouthwash (inventors:
Mojdeh Dehghan, DDS, and Daranee Versluis-Tant-
birojn, DDS, MS, PhD; title: “Methods and composi-
tions for preventing and treating tooth erosion”; PCT/
US2014/019447, February 28, 2014) was developed
for the prevention and control of dental erosion by
neutralizing acid prior to remineralization of the af-
fected tooth structure. The proprietary mouthwash
contains calcium, phosphate, fluoride salts, and other
natural ingredients. The first step of the mouthwash
aims to neutralize the acid present in the mouth, and
the second-step rinse is designed to help remineralize
the enamel.

Methods and Materials

This study was approved by the University of Tennes-
see Health Science Center (UTHSC) Institutional Re-
view Board (IRB) and given approval #10-01122-XM.
Thirty non-carious extracted human molars were cut
into buccal and lingual halves, and then embedded
in acrylic resin. Each half was polished to create a
smooth, flat surface using 240-, 400-, and 600-grit sili-
cone carbide paper and then polished with alumina
suspension (0.5 and 1.0 pm). Baseline Vickers surface
hardness (VH) was measured.

After inducing acid erosion, followed by the rinsing
treatment, the rehardening or remineralization pro-
cedure was carried out in saliva or a saliva-like solu-
tion. To determine the effectiveness of each treatment,
enamel hardness was measured at each stage of the
experiment to represent the progress or regress of the
erosion process.

The hardness was measured on four sites on the
polished enamel surface and averaged to a single
value to represent each specimen, 10 specimens per
group. The hardness was carried out using a Vickers
Indenter with 200-g load and 10 seconds’ dwell time
(Micromet 2103, Buehler; Lake Bluff, IL) as shown in
Figure 3a. The specimens were then immersed in 25
ml of 10 mM hydrochloric acid solution pH 2.5 (Fig
3b) for 10 minutes to mimic regurgitated stomach
acid, followed by rinsing with 5 ml deionized water,
5 ml neutralizing rinse, or both (5 ml deionized wa-
ter followed by 5 ml neutralizing rinse) as shown in
Figure 3c. VH softening was measured. The specimens
were then immersed in 5 mL pooled human saliva or

a saliva-like solution (Fig 3d) and stored for one hour Figures 3a-3d: Experimental steps (a) microhardness tester;
(b) immersing specimen in hydrochloric acid solution; (c) rinsing;
(d) remineralizing in pooled human saliva or a saliva-like solution.
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Table 1. Hardness Results.

VH baseline VH softening VH hardening
A-saliva 385+ 13a 329+ 9¢C 361+£12b
B-saliva 380%17a 335+20b 377+13a
C-saliva 374 16 a 327+ 22b 358 +14a
A-saliva-like solution 381t19a 322 +18 ¢ 363+18 b
B-saliva-like solution 382+17a 338+19b 363+17a
C-saliva-like solution 377 £13a 330+ 15¢C 360+ 22 b

Mean % SD of enamel specimens at baseline, after softening and rinsing with water (A), neutralizing solution (B), or

both (C), and after remineralizing (‘hardening’) in saliva or

saliva-like solution. Lowercase letters indicate statistically

significant differences among the experimental stages within the same treatment group (ANOVA followed by

Student-Newman-Keuls post-hoc test, P < .05).

at 37°C to resemble the oral cavity, rinsed, and then VH hard-
ening was measured. The saliva used during the study was col-
lected from four participants (UTHSC IRB #10-01122-XM) on
the five mornings of the experiment and pooled together. The
individuals who participated in this study and provided saliva
samples were advised to refrain from brushing each morning
to avoid variability in the collected saliva due to toothpaste.
The saliva-like solution was prepared from 1.5 mM CaCl,, 0.9
mM KH_ PO,, 20 mM HEPES, 130 mM KCl, adjusted pH to 7.0
with 1 M KOH.* Sample size was 10 for each group. The results
were statistically analyzed with ANOVA followed by Student-
Newman-Keuls post-hoc test (significance level 0.05).

Results

Vickers hardness values (VH; Mean + SD) and statistical re-
sults are shown in Table 1. The bar graphs shown in Figures
4 and 5 separately reported the VH results when the remin-
eralization process was carried out in saliva or a saliva-like
solution, respectively. Same lowercase letters denote hardness
values that were not significantly different among experimen-
tal stages within the same group. VH significantly decreased
after the acid challenge in all groups. After rinsing and rem-
ineralization, VH increased significantly in all groups. VH re-
covered to the baseline values in Group B (neutralizing rinse)
remineralized either in saliva or a saliva-like solution, and in
Group C (water + neutralizing rinse) remineralized in saliva
(Table 1, Figs 4 & 5).
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The neutralizing rinse
improved the hardness
recovery of enamel softened
by HCl when remineralized in
saliva or a saliva-like solution.



Remineralization in Saliva
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Figure 4: Hardness values (means and standard deviation) of the enamel
specimens at baseline, softening, and hardening stages when remineralization
was carried out in saliva. The bars are grouped according to the treatment

(A = water, B = neutralizing rinse, C = water + neutralizing rinse). Letters (a, b,
¢) represent statistical results. Different letters indicate significant differences
among the experimental stages within the same treatment group.

Remineralization in Saliva-like Solution
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Figure 5: Similar to Figure 4, except the remineralization was carried out in a
saliva-like solution rather than in saliva.

Fitzhugh/Dehghan/Tantbirojn/Simon

The neutralizing rinse improved the hardness re-
covery of enamel softened by HCI when remineralized
in saliva or a saliva-like solution.

Discussion

Hardness reduction is the initial stage of erosion be-
fore surface loss occurs and therefore is an indicator of
enamel erosion. There is no cure for tooth erosion; as
dentists it is our responsibility to recognize the early
signs and formulate a treatment plan to minimize
the irreversible process.> Prevention of tooth erosion
that results from acid regurgitation in patients with
bulimia or acid reflux is one of the priorities of most
dental professionals. However, brushing teeth after an
acidic challenge even with fluoride-containing tooth-
pastes can cause further tooth erosion.”> One common
mistake most patients make after an acidic exposure
is their brushing habits, which can accelerate the ero-
sion. Patients need to be informed that brushing can
abrade away the tooth structures softened by acid.
Preventive treatment modalities such as using fluoride
rinses and avoiding immediate brushing can reduce
tooth damage caused by acidic exposure. The authors
of a recent article concluded that saliva alone was not
sufficient to significantly increase recovery of enamel;
however, saliva in conjunction with fluoride and CPP-
ACP had the highest recovery.® Further clinical stud-
ies are needed to determine if a two-step mouthwash
similar to the neutralizing mouthwash discussed here
can be more effective in the remineralization processs
of enamel than saliva alone.

This in vitro study attemped to replicate a clinical
situation wherein tooth enamel is exposed to stom-
ach acid from a regurgitation or purging episode. Hy-
drochloric acid pH 2.5 was used to represent stomach
acid, the 10-minute exposure of which caused soften-
ing of surface enamel as shown in the results. Enamel
softening is the initial stage before surface loss occurs
and thus is indicative of tooth erosion. Patients suffer-
ing from stomach acid regurgitation usually rinse their
mouth after an episode. The rinsing was simulated in
this study by using water, a neutralizing solution, or

Patients need to be informed that brushing can abrade away the
tooth structures softened by acid. Preventive treatment modalities
such as using fluoride rinses and avoiding immediate brushing can
reduce tooth damage caused by acidic exposure.
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both. After rinsing, the softened tooth enamel was
subjected to a remineralization process by immers-
ing in pooled human saliva or a saliva-like solution
for one hour. Human saliva would better represent
clinical conditions but collecting human saliva in suf-
ficient quantity for an in vitro study is a challenge. In
addition, saliva composition is different between in-
dividuals. The saliva used in this study was collected
each morning from four participants and pooled to-
gether to reduce individual variation that could af-
fect the results. The saliva-like solution used in this
study had calcium and phosphate content similar to
normal saliva but did not have any protein or mu-
copolysaccharide components.* The results showed
similar remineralization of softened enamel between
pooled human saliva and saliva-like solution for
Groups A (water rinse) and B (neutralizing rinse), but
the pooled human saliva showed better remineraliza-
tion in Group C (water + neutralizing rinse). In other
words, the differences between the saliva-like solution
and pooled human saliva may not be clinically signifi-
cant. This suggests that the saliva-like solution may be
used as a replacement for human saliva in future in
vitro studies.

This in vitro study showed that the neutralizing
mouthwash improved the rehardening of enamel
softened by HCI; however, further clinical studies are
necessary to determine the effectiveness of the mouth-
wash in the oral cavity. A sequel to this investigation
was presented at the ADA Annual Meeting in San
Antonio in October 2014 as part of the 2014 ADA/
DENTSPLY Student Clinician Research Program.
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he increased complexity of restorative options, materials, tech-
niques, adhesive dentistry strategies, and esthetic dentistry possibil-
ities have resulted in a need for advanced training in operative dentistry.
The Department of Operative Dentistry at the University of North Car-
olina (UNC) at Chapel Hill offers a three-year comprehensive graduate
program leading to a Master of Science degree and a Certificate in Opera-
tive Dentistry. The program’s primary objective is to provide advanced
operative dentistry training that will prepare graduates for careers in den-
tal education and research; this includes extensive training in the realm
of esthetics. Graduates also have the potential for other careers such as
clinical or technical research directors; and consultants to dental corpo-
rations, insurance providers, public health policy organizations, profes-
sional dental societies, and philanthropic dental research or education
funding agencies.

Curriculum

The Operative Dentistry Graduate Program curriculum begins by providing
foundational education in core courses that support the profession of
dentistry. Advancement in the program then affords operative dentistry
discipline-specific courses. These include intensive literature reviews in
the area of restorative and esthetic dentistry and small group seminars to
study the subtleties of patient care with identification and planning for
optimal esthetic treatment outcomes. Graduate students also participate
in interdisciplinary care conferences that highlight esthetic options
and regularly teach in preclinical/clinical settings where principles of
restorative and esthetic dentistry must be applied. Each resident has the
opportunity to design and carry out research on materials and methods
that support and advance esthetic dentistry. In addition, students can
enroll in a wide range of elective courses based upon their research
and career interests, including courses in public health, epidemiology,
clinical research methods, material sciences, oral biology, biostatistics,
and education.



UNC School of Dentistry

Patient Care

All operative dentistry graduate students provide pa-
tient care during weekly clinic sessions. Patient care is
centered primarily on (1) caries risk assessment and
management; and (2) conservative, esthetic, adhesive
operative dentistry procedures, such as anterior and
posterior composite resin restorations, esthetic com-
posite additions following orthodontics, diastema
closure, porcelain veneers, esthetic crowns, ceramic
inlays/onlays, and restoration of fractured anterior
teeth. Residents also receive didactic and clinical
training in a variety of implant-supported restora-
tion techniques. Students receive training to develop
the skill set necessary to document cases with digital
photography and records, and are required to pres-
ent them throughout the program in both discipline-
specific and interdisciplinary seminars.

Teaching

Since the primary objective of the program is to pro-
vide advanced operative dentistry training that will
prepare graduates for careers in dental education,
teaching also is a key component of our program. As
noted in the curriculum section described previously,
operative dentistry graduate students have the oppor-
tunity to engage in a variety of teaching internships,
including preclinical laboratory, clinical, and didactic
courses offered by the department. These opportuni-
ties require mastery of principles and techniques uti-
lized in esthetic dentistry.

Research

One vital component of our program is the develop-
ment and successful completion of a thesis research
project. Core courses in research design and protocol
development assist students in this task. Specific re-
search themes include basic (biomedical) research,
which includes materials and methods that support
esthetic dentistry; behavioral and social sciences re-
search; and translational research. Operative den-
tistry graduate students are encouraged to identify a
research topic and select a mentor early in the pro-
gram, and to work with their mentor and committee
toward the successful completion of the thesis project.
Students typically defend their thesis in the spring of
their third year in the program. The Department of
Operative Dentistry is involved in a wide array of re-
search projects spanning many interests, including in
vitro biomaterials research, operative dentistry clini-
cal research, and health services research. The primary
focus of the majority of these efforts is to improve the
treatment outcomes of patients who receive esthetic
dentistry procedures. The department also works col-
laboratively with other units and schools, extending
the range of opportunities for graduate thesis research.

Boushell/Ritter

Dr. Vilhelm Olafsson is a third-year resident in the Operative Dentistry
Master’s Program, UNC School of Dentistry. He is co-author of the article,
“Pragmatic Esthetics,” which begins on page 82.
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in the combination of the conservative foundations of dentistry with the
advantages afforded through the disciplines of esthetic dentistry. His goal
is to pursue a career in academic dentistry, mentoring dental students in
restorative dentistry, with a special emphasis on esthetic dentistry.
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FPragmatic Esthetics

Severe Labial Erosion Corrected with Direct
Composite Resin Veneers

Vilhelm G. Olafsson, DDS
Lee W. Boushell, DMD, MS

Abstract

Erosive tooth wear (ETW) is a complex, multifactorial condition
that may lead to extensive loss of tooth structure if left undiag-
nosed and untreated. Early detection and prevention is critical to
avoid the necessity for complex rehabilitations. In early stages of
ETW, additive treatment with composite resins is able to simulta-
neously prevent sensitivity, protect the remaining tooth structure
from further ETW, and improve esthetics. This article illustrates a
situation where localized severe labial erosion had compromised
the integrity of the maxillary anterior dentition. Diet counseling
and treatment with direct composite resin veneers were selected
as the means of preserving and protecting tooth structure while
simultaneously resolving esthetic concerns.

Key Words: erosive tooth wear, intrinsic erosion, extrinsic erosion,
pragmatic esthetics, direct composite resin veneers
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Introduction

Dental erosion is defined as the irreversible loss of
tooth structure by a chemical process that does not
involve bacteria.'? There are two types of erosion: in-
trinsic and extrinsic. The former results from gastric
acids entering the oral cavity, most often due to gas-
troesophageal reflux disease (GERD) or vomiting. The
latter is due to the ingestion of acidic foods and bever-
ages. In both instances, acidic content with a pH below
the critical pH of enamel (5.2 - 5.5 for hydroxyapatite,
4.5 for fluorapatite)** and dentin (6.7)° dissolves and
weakens the hard tissues of the tooth. Careful clinical
observation of the distinct erosion pattern is useful in
identifying the etiology of the dental condition. In-
trinsic erosion is generally seen on the palatal surfaces
of the maxillary teeth and the occlusal surfaces of the
mandibular molars. Extrinsic erosion is generally seen
on the labial surfaces of the anterior teeth, the buc-
cal surfaces of the posterior teeth, and on the occlusal
surfaces of the mandibular molars.”

Acid erosion may be further exacerbated by abra-
sion, attrition, and perimolysis, which accelerate the
loss of acid-softened enamel and dentin.®'® Because
chemical erosion is rarely the sole cause of tooth
structure loss, erosive tooth wear (ETW) is a more ap-
propriate term to describe the process of tooth wear.
Since multiple factors may be involved, the patient’s
dietary and oral hygiene habits must be investigated
in addition to looking for signs of parafunctional hab-
its. Work and recreational activities may also need to
be investigated, as some industrial workers and ath-
letes can be at an elevated risk for ETW.” If the source
of acid is believed to be intrinsic then appropriate re-
ferrals need to be accomplished in order to investigate
and treat GERD or eating disorders. A diet analysis,
as described by Kidd," can be useful in investigating
the amount and frequency of extrinsic erosive attacks.
Patients often are not aware of the erosive nature
of their diet, as common erosion-causing fruits and
beverages are generally believed to be very healthful.
When administering a diet analysis, it is important to
make sure that the patient reports dietary intake on
a weekend as well as weekdays, so as to account for
associated changes. Corrective steps should first and
foremost focus on preventing further damage by iden-
tifying and limiting/eliminating the source(s) of ac-
ids. This is followed by protecting the remaining tooth
structure from further ETW. Alleviation of sensitivity,
the preservation of function, and the improvement
of esthetics may be accomplished simultaneously.”!?
Conservative methods of accomplishing this include
fluoride application to enamel and sealing of exposed
dentin with composite resins.
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Historical Treatment

Historical treatment of severe ETW was often by means of crown-
ing affected teeth or even through full-mouth rehabilitation with
the goal of achieving ideal occlusal relationships and esthetics. Such
treatment methods, however, actually effected a more massive de-
struction of the affected teeth than the causative factors themselves
had produced. This was elegantly stated as “a strange way to treat
teeth which were already compromised by wear.”!? The authors intro-
duced the concept of pragmatic esthetics, with special reference to the
treatment of tooth wear. They proposed bonding composite resins to
worn teeth to simultaneously protect them from further wear and im-
prove patient-perceived esthetics. It was suggested that, even though
pragmatic esthetics might not conform to the highest principles of
dental esthetics, the philosophy of treatment was a practical way to
improve patient-perceived esthetics while preserving tooth structure.
The following case report is an example of how the concept of prag-
matic esthetics may be applied in the treatment of severe labial ero-
sion resulting from ETW.

Case Report

Subjective Findings
A 69-year-old female sought treatment at the Operative Dentistry
Graduate Clinic at the University of North Carolina (UNC) School
of Dentistry. Her chief concern was that she had lost enamel on her
front teeth, and that some of her front teeth had started chipping and
breaking (Fig 1). Review of her medical history revealed a diagnosis
of hypertension in 2002, which was being treated with aspirin, lisino-
pril, and bisoprolol; and GERD in 2008, which was being treated
with ranitidine. Other aspects of her medical history were non-con-
tributory. She reported that the medications gave her dry mouth, es-
pecially at night. The patient had a history of yearly dental checkups.
A four-day diet analysis was performed, including two weekdays
and a weekend. In addition, a custom questionnaire was used to ana-
lyze her past and present oral hygiene techniques, as well as any hab-
its, such as placement of food/drink under her lips or lemon sucking.
The diet analysis and questionnaire revealed that she ate apples four
or five times a week as well as grapes and pears frequently. She drank
lemon-flavored ice tea daily—throughout the day—to relieve dry
mouth symptoms. She stated that she had reduced juice, citrus fruit,
and tea consumption since her GERD diagnosis. With relation to oral
hygiene techniques, she admitted that in the past she had brushed
her front teeth very aggressively with “whitening” toothpaste because
she was unhappy with the shade of her teeth. She now brushes less
aggressively due to concerns about enamel loss but still uses the same
toothpaste, and the shade of her teeth is no longer a concern. The
patient reported using Bioténe Oral Balance (GlaxoSmithKline; Re-
search Triangle Park, NC) at bedtime to prevent her upper lip from
sticking to her teeth in the morning, an unpleasant side effect of dry
mouth.
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Figure 1: Preoperative smile. Note the loss of labial enamel, a
Class IV fracture on #9, anterior crowding, and reverse smile
line.

Objective Findings

Clinical examination revealed that the patient had good
overall oral hygiene. Restorations included a porcelain-
fused-to-metal crown at #3 and multiple posterior teeth
with Class I or II amalgam or resin-composite restora-
tions that were serving the patient well. None of the ante-
rior teeth had ever been restored (Figs 2 & 3). An anterior
open bite and reverse smile line was noted, along with se-
vere crowding in the anterior maxillary sextant (Figs 1, 4,
& 5). Most of the cervical and middle third labial enamel
was missing on ##7-9. The remaining labial enamel of
#10 was minimal. A mesial Class IV fracture was detected
on #9. A thin, although interrupted, rim of enamel was
still present along the gingiva in ##7-9. Less severe loss
of facial enamel was present in the cervical areas of the
maxillary canines and premolars. The incisal/occlusal
surfaces had not suffered as much loss of tooth structure
(Figs 6 & 7) and the lingual surfaces seemed to be unaf-
fected (Figs 2 & 3).

Assessment

It was concluded that the patient had chronic moderate
to severe xerostomia, an anterior open bite with maxil-
lary anterior crowding, and was experiencing severe ETW
associated with her maxillary anterior labial surfaces. The
location of the patient’s erosion was consistent with com-
mon findings in patients with ETW.? All the lingual and
occlusal surfaces seemed to be unaffected (Figs 2 & 3);
this supported an extrinsic etiology, despite the patient’s
GERD diagnosis a few years earlier. The diet analysis/
questionnaire revealed factors, in addition to dry mouth,
that have been associated with a higher incidence of den-
tal erosion.’ Apples, citrus fruits, and certain tea drinks
have been reported to have great erosive potential.'>'¢ The
ETW was likely exacerbated by aggressive tooth brushing
with an abrasive toothpaste. Bioténe Oral Balance has
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Figure 2: Maxillary occlusal view. Severe erosion can be seen
on the labial surfaces but signs of erosion are less evident on
occlusal or palatal surfaces.

Figure 4: Frontal view. Labial/buccal enamel loss can be
clearly seen, along with a Class IV fracture on #9. An open
bite with anterior crowding is evident.
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Careful clinical observation
of the distinct erosion
pattern is useful in
identifying the etiology of
the dental condition.

been found to have an average pH of 6.6, is not erosive to enamel,
and thus was not be considered to be part of the primary etiology.
Figure 5: Anterior maxillary sextant. Crowding and labial An orthodontic consultation from the UNC Department of Or-
enamel loss are evident. thodontics was obtained and the patient was presented with different
treatment options to correct the open bite and crowding. The patient
declined all orthodontic treatment.

Treatment Plan

The patient was counseled with regard to ETW and encouraged to
modify her dietary habits toward a less erosive pattern, especially in
between meals. She was also encouraged to use xylitol-containing
chewing gum on a daily basis to stimulate her natural salivary flow
and to use a less abrasive toothpaste.

A conservative treatment plan for direct composite resin veneers
on ##7-10 was developed and presented to the patient. The proposal
included addition of composite resin to the facial surfaces of #7 and
#10 to bring them into the same facial plane as #8 and #9, as well as
increasing overall incisal length to correct the reverse smile line. A di-
agnostic wax-up of the anticipated outcome was presented to the pa-
tient, who approved the approach and consented to the treatment. A
polyvinyl siloxane lingual matrix was generated from the wax-up for
use as a guide for incisal edge position during the restorative phase
(Figs 8-10).

Treatment

Composite resin shade was determined by first finding an approxi-
mate shade match using the Vita Classical Lumin guide (Vita Zahn-
fabrik; Bad Sickingen, Germany), and then making a direct mock-up
using the corresponding shades on the affected teeth. A nanohybrid
composite, shade D3, was used for dentin replacement due to its
desirable opacity and strength (Venus Pearl, Heraeus Kulzer GmbH;
Hanau, Germany). For enamel replacement, a microfilled composite,
shade D3, was chosen for its excellent polishability, polish retention,
and appropriate translucency for enamel replacement (Durafil VS,
Heraeus Kulzer).

A non-latex flexible retraction ring (OptraGate, Ivoclar Vivadent
AG; Shaan, Liechtenstein) was used during the restorative proce-
dures. Associated gingiva was retracted using an unmedicated #00 re-
traction cord to facilitate composite resin application, finishing, and
polishing (Ultrapak, Ultradent; South Jordan, UT). Prior to etching,
the teeth were cleaned with pumice and water, rinsed, and dried. The
enamel was then lightly roughened with a fine diamond to remove
the fluoride-rich outer layer and increase surface area available for

Figure 7: Pattern of erosive wear on ##g9-11.
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Figure 8: Facial planes of ##7-10 prior fo restorative
treatment.

Figure 9: Wax-up of proposed restorative treatment, bringing
the facial surfaces of ##7-10 info a more natural arch form.

Figure 10: A silicone matrix was developed to serve as a
guide for incisal edge alignment.

Olafsson/Boushell

bonding. The teeth were etched with 35% phosphoric acid (Ultra-
Etch, Ultradent) prior to treating them with two coats of a primer/
desensitizer (Gluma Desensitizer, Heraeus Kulzer) to prevent post-
operative sensitivity and retard breakdown of the hybrid layer.!'”!8
After lightly drying the desensitizer, two coats of a two-step etch-
and-rinse adhesive (Adper Single Bond Plus, 3M ESPE; St. Paul, MN)
were applied and air-thinned to remove excess solvent and minimize
thickness of the adhesive layer. The adhesive was light-cured for 20
seconds with a high-output LED curing light (Demetron A.2, Kerr;
Orange, CA). The dentin increments were applied to the lateral inci-
sors using the matrix as a visual aid, to build them further out toward
the labial, leaving an appropriate space for the enamel increments.
Only a thin layer of dentin replacement composite was placed on
the cervical areas of #8 and #9. The enamel increments were placed
using the lingual matrix for incisal edge position and thickness. The
labial increments were then applied, using conventional instruments
and sable brushes. All increments were light-cured for 20 seconds.
A pencil was used to highlight line angles and draw anatomical fea-
tures to be replicated during finishing, which was performed using
fine-grit flame-shaped diamonds (Brasseler USA; Savannah, GA) and
flexible pop-on discs (Sof-Lex, 3M ESPE) (Fig 11). The incisal edges
of #7 and #10 were reduced toward the lingual to hide their apparent
thickness (Figs 8, 9, & 12). Final polish was obtained using a fine-
grit aluminum-oxide polishing paste (Prisma Gloss Fine, Dentsply
Caulk; Milford, DE) in a buff disk (Super-Snap, Shofu Dental; San
Marcos, CA) (Fig 13). The patient tolerated the procedures well and
was very pleased with the esthetic result.

The patient returned for postoperative assessment after one week
(Figs 14 & 15); at eight months, at which time a minor repair was
necessary (Figs 16 & 17); and at 20 months (Figs 18-20). At eight
months and 20 months the restorations were repolished. No color
change was noted at any interval and polish retention was deemed
clinically acceptable, although the clinician (VGO) decided to polish
the restorations at follow-up appointments to minimize plaque ad-
hesion and maximize esthetic longevity. No marginal discoloration
was noted, although a repair was necessary at the eight-month inter-
val (a lamination defect had occurred at the mesial line-angle of #8).
Successful repair was performed and the defect was not evident at
the 20-month recall (Fig 20). Patient satisfaction remained very high
from the initiation to the completion of treatment.

When administering a diet
analysis, it is important to
make sure that the patient
reports dietary intake

on a weekend as well as
weekdays, so as to account
for associated changes.

\
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Figure 11: Pencil marks were used as a visual aid during Figure 12: Facial planes of ##7-10 after restorative treatment.
finishing. Line angles and anatomical features to be replicated

were identified.

Figure 13: Polishing paste was applied using felt disks to Figure 14: Smile, one week postoperative. Note improved
achieve a final luster while preserving facial anatomy and relationship of incisal edges with lower lip.
texture.

Figure 15: One-week postoperative frontal view. Figure 16: Follow-up after eight months. A repair was
necessary at the mesial line angle of #8, where a lamination
defect had accumulated stain.
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Figure 17: Follow-up after eight months, after correction of Figure 18: Smile at the 20-month follow-up.
the lamination defect as well as repolishing of the direct
composite resin veneers.

Figure 19: Retracted maxillary view at the 20-month follow- Figure 20: Retracted maxillary view at the 20-month follow-
up. Very slight marginal staining can be seen at the mesial up, after repolishing of the direct composite resin veneers.
margin on #8, other margins are stain-free, and polish

retention remains clinically acceptable. Evidence of layering

technique is visible.

Direct composite resin application
presents a very conservative,
cost-effective method for
treatment of the patient with
moderate to severe ETW.
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Conclusions

Direct composite resin application presents a very
conservative, cost-effective method for treatment of
the patient with moderate to severe ETW. This proce-
dure is able to simultaneously protect the remaining
tooth structure, limit sensitivity, improve esthetics,
and enhance function. While application of these res-
torations is technique-sensitive, maintenance is read-
ily accomplished and can increase longevity. Advan-
tages of the reversible nature of the procedure include
preservation of tooth structure and the option of dif-
ferent treatments in the future.

The direct composite resin additions presented here
may not conform to the highest principles of dental
esthetics with regard to tooth proportion, alignment,
and smile design. However, the concept of pragmatic
esthetics was adhered to, as evidenced by improved
patient-perceived esthetics without the use of more ag-
gressive treatment modalities. “Our objective should
be the perpetual preservation of what remains rather
than the meticulous restoration of what is missing.”"’
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AACD Builds Relationships with
Dental Faculty and Students
Through Outreach Initiatives

Understanding the importance of collaborating with other educators, the
AACD continues to strengthen its relationships with university faculty
members and dental students in two different ways: the University
Outreach Program and the University Educators Forum (UEF).

University Outreach Program

e University Outreai?:'ﬁ’rogram connects dental students with AACD
edited Members. During each University Outreach event, the Accredited '
bers discuss clinical cases, smile design principles, and responsible
etics with students. The Accredited Members also tell students how
can benefit their careers and Mem advance their education
dental school through the AACD Accreditation Program.

The‘ufs include a lunch or dinnel aﬁen@e given “Photographic

Documentation and Evaluation in Cosmetic Dentistry: Guide to Accreditation
Photography.” Sample copies of the “Guide to Accreditation Criteria:
Contemporary Concepts in Smile Design” are also available for preview

before purchase.
or more information about these events, contact Tori Pixler, AACD
redentialing Coordinator, at torip@aacd.com.

Universﬂ' y Educators Forum , ,
e Ugopen to denta Ity me s who are also AA mbers,

the intent of passing on dlinical excellence fo others who wish to
pIore%hI?arn more about comprehensive cosmetic dentistry.

UEF partici e webinar information, recommended courses,

Journal of Cosmetic Dentistry articles, white papers, and the satisfaction of

supporting UEF through their dental schools.

Last year, more than 30 faculty members worldwide met at AACD 2014 in
Orlando. AACD hopes to welcome an even larger crowd at AACD 2015 in San
Francisco, May 6-9.

For more information about UEF, or to join, contact Amy Ballard, AACD Staff
Liaison, at amyb@aacd.com.

American Academy
of Cosmetic Dentistry*



Congratulations!

The AACD is proud to announce its Newly Accredited Fellows!

Since its inception in 1992, the AACD Fellowship program has provided an exceptional opportunity for dentists and labora-
tory technicians to greatly enhance their professional skills and knowledge in the areas of cosmetic and restorative dentistry.

The program is unique in that it requires a dentist or laboratory technician to implement and demonstrate what they have
learned at a level of proficiency. AACD credentialing processes are accessible regardless of location, educational background,
or years of clinical experience. Candidates must have the resolve to meet challenges head-on, aspire to continually seek
growth, and work persistently toward a worthy goal.

Fellowship is the highest level of achievement available to members of the American Academy of Cosmetic Dentistry, in
accordance with the AACD'’s mission of education and excellence. The AACD is pleased to announce the latest members to
have attained Accredited Fellow status: Dr. Nicholas Davis, Dr. Laura Justice, and Dr. Marc Montgomery.

The new Accredited Fellows will be recognized for their achievement at AACD 2015 in San Francisco.

Nicholas C. Davis, DDS [ S

Newport Beach, California o

Laura L. Justice, DMD Marc L. Montgomery, DDS
Lexington, Kentucky Woodbury, Minnesota

Member since 1990 Member since 1999 Member since 1998

TR

'Ln

Join us at Sawgrass for dynamlc seminars and workshops'
Ponte Vedra Beach, FL / February 12-14,2015 / The TPC Sawgrass Clubhouse

Selection: The Most Crucial Steps

Three renowned course speakers will review the most crucial aspects
of material selection, restoration design, effective communication,
and treatment planning to final cementation.

Material Selection Dr. Raigrodski Optional hands-on workshop:

H P Capture Shade Taking Methods MarkusB Blatz Ariel J. Raigrodski Aki Yoshida, RDT
Shade Sel_ectlon Yo..sh/da, RDT by% it Photograpgy . gk S
Cementation Selection Dr. Biatz

Yoshida, RD T. /\DE S

Visit www.academyofdes.org for program details and accommodations. Atademy of Dental Esthetics and Sciences

B VAT

Reserve NOW for Dr. G
November 6-7,2015/ | Ponte Vedra Bea

The Esthetic Zone Inside and Out

Sponsors:
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AACf) LOVES Dental Students

Educational Opportunities for Universities, Dental
Students, Dental School Faculty, and Young Professionals

AACD APEX
Student

. 4 Scholarships to

L AACD’s Annual
Scientific
Session. Valued
at more than
$1,600!

AACD University Outreach

Successful cosmetic dentists visit select
campuses to speak on responsible esthetics,
the importance of continuing education, career

options beyond graduation, and the value of
AACD Accreditation.

A American Academy
of Cosmetic Dentistry-

Student Poster Sessions
Held in conjunction with the Annual AACD
Scientific Session, the
Academy recognizes
deserving students

and postgrads who
demonstrate their

unique perspective

in cosmetic dentistry.
Cash prizes awarded

each year.

Special, Discounted Membership Rate
Dental students: $60/year
Full-time dental faculty: $135/year

Visit www.aacd.com/students to learn more about starting your dental career on the right foot.



The Undergraduate Honors
in Aesthetic Dentistry
Program at NYU's College

of Dentistry

John R. Calamia, DMD

f
|

L

Fall 2014 « Volume 30 « Number 3

College of Dentistry (NYUCD) undergraduate esthetic dental

curriculum is the Honors in Aesthetic Dentistry program,
currently available to only 20 (of 370) fourth-year students. It is
essentially a clinical concentration course in esthetic dentistry.

The students in this program devote one full day per week
to multi-unit treatment. Not only do they address patients’
functional and physiologic needs, but they also include in
their initial treatment planning an esthetic component that is
commonly considered in current practice as the key aspect in
excellence in dental care. Thanks to a well-trained and dedicated
cadre of faculty (and a faculty-to-student ratio that is often 1:3
or better), these students have proved to be very capable of
producing work of consistently high quality.

As director of esthetic dentistry in the Department of Cariology
and Comprehensive Care, I, as well as the rest of the esthetics-
conscious faculty, am involved in numerous aspects of the NYU
undergraduate curriculum. These include lecturing first-year
students about dental anatomy (taught with white wax instead of
blue to allow students to begin to understand diagnostic esthetic
wax-ups) and about dental caries and its effect on esthetics;
and providing second-year students with preclinical training in
smile evaluation, diagnostic wax-ups, design and preparation of
anterior porcelain veneers and posterior ceramics, and CAD/CAM
design in fabrication of inlays, onlays, and crowns. In addition
to instruction, students also receive a certificate related to their
training in Invisalign in their second year.

Telieve that the “crown jewel” of the New York University



New York University College of Dentistry

Our advanced restorative lecture series
for third-year students includes such
topics as treatment plan options and case
presentations involving other disciplines,
esthetics implications in implants, periodontal
conditions, endodontic implications, and the
needs of geriatric patients.

In addition, third- and fourth-year students
are asked (using the medical model) to present
their patients’ initial workups and lists of
problems to their fellow students and faculty
in group practice seminars. Everyone works
together to diagnose patients’ problems and
develop a treatment plan and sequence of
treatment. Therefore, students and faculty
alike all learn from each case.

Thanks to NYUCD's administrators
allowing our undergraduate curriculum to
impart the critical value of esthetics in all
disciplines of clinical dentistry, we have
prepared our graduates with a jumping-off
point in their pursuit of further knowledge
in esthetic dentistry We have whet their
appetite for clinical excellence so that they
seek further training in university-based
continuing education, specialty training,
and other postgraduate training provided by
private learning institutions and educational
organizations such the AACD.

It is no accident that recent dental
undergraduates and graduates flocked to the
AACD Annual Scientific Session in Orlando
in 2014 and that AACD’s membership is
gradually getting younger.

More and more universities are realizing
that the AACD is steadfast in its commitment
to responsible esthetic dentistry and that the
AACD has assumed the obligation to continue
the education of our newest generation of
dentists. At the annual AACD University
Forum, universities worldwide find a helping
hand. Educators from schools further along
in their esthetic curriculum speak and answer
questions from educators from schools that
still need to progress. There is no room for a
“We are better than you are attitude”; rather,
a spirit of “What can we do to help each other
get better?” permeates these discussions.

I invite you to read NYU's student feature
article beginning on page 96. The primary
author, Dr. Andi-Jean Miro, is an excellent
representative  of undergraduate dental

Calamia

education at NYU. Dr. Miro knew, from her second year, that she

wanted to learn more about esthetic dentistry. In her third year,

she served as a dental assistant for fourth-year students in NYU's

Undergraduate Honors in Aesthetic Dentistry program. In her fourth

year she began her own Honors term. This exceptional then-student

(a 2014 graduate of NYUCD) was an officer in the NYU Aesthetic

Club, in addition to many other accomplishments, including the

following:

e Recipient of a 2014 AACD APEX award, presented to students
who describe (in essay format) why esthetic dentistry is an
important component of their dental education.

e Winner of the 2014 AACD Clinical Award for the best clinical
case (in poster format) submitted by a senior dental student.

e First Place in the AACD International Poster Competition at
AACD Orlando 2014 in the category, “Undergraduate Clinical
Case.”

Dr. Miro also delivered a PowerPoint presentation of her winning
poster to her undergraduate and graduate dental student colleagues
during AACD Orlando 2014.

Finally, I would like to thank jCD Editor-in-Chief Dr. Edward Lowe
for inviting NYUCD's participation in this special Academic Issue of
the jCD.

...we have prepared our graduates with a
jumping-off point in their pursuit of further
knowledge in esthetic dentistry.

Dr. Calamia is professor and director of Aesthetic Dentistry, Department
of Cariology and Comprehensive Care, New York University College of
Dentistry. He also is a university representative on the AACD Board of
Directors and chairman of the AACD University Relations Committee.

Disclosure: The author did not report any disclosures.

Photo credits: The jCD thanks New York University for the use of their photos in this editorial.
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Smile Design

A Multidisciplinary Approach to Diastema Closures

Andi-Jean Miro, DDS
Jill Varriale, DMD
John R. Calamia, DMD

Abstract

Dental students and practitioners alike should develop treatment
strategies focused on providing patients with functional, physiologic,
and esthetic restorations. Although this is the foundation for proper
treatment, the aspect of esthetics is frequently not considered a high
priority. As dental standards rise, greater emphasis is being placed
upon esthetics along with functionality. Esthetics can be considered
the difference between good dental care and dental excellence. The
modern dentist must navigate between various types of restorative
options, smile guidelines, and patient preferences to meet patient

expectations and achieve exceptional esthetic results.

Key Words: multidisciplinary, treatment planning, ceramics, esthetics
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After reading this article,
the participant should be
able to:

1. Understand the
advantages of
multidisciplinary
treatment planning.

2. Appreciate the
benefits of utilizing
a smile evaluation
form.

3. Follow a structured
systematic approach
to esthetic treatment
beginning with the
desired endpoint in
mind.
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(]‘6 achieve the desired esthetic results, a combination of
dental modalities was deemed necessary and included
orthodontics, implant therapy, and restorative Trea’rment”
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Introduction

In the following case, a comprehensive treat-
ment plan was created to address the chief
concerns of the patient, who was a first-year
dental student. The initial treatment plan was
completed with the use of a smile evaluation
form (Figs 1 & 2)."? To achieve the desired
esthetic results, a combination of dental mo-
dalities was deemed necessary and included
orthodontics, implant therapy, and restorative
treatment. After the orthodontic treatment
was accomplished a new smile evaluation
form was completed to help determine the ap-
propriate final treatment plan. Lastly, the final
restorations were placed. By using multiple
benchmarks—such as the smile evaluation
forms and revisions of provisionals—to gauge
patient preferences, the clinicians were ulti-
mately able to achieve an esthetic result that
exceeded the patient’s expectations.

Chief Complaint

The patient was first seen for a restorative
consultation in her first year of dental school.
The consult was provided by the Undergradu-
ate Honors in Aesthetic Dentistry Program
at the NYU College of Dentistry (NYUCD).
The smile evaluation form was used as an ad-
junct to radiographs, photographs, and study
casts to determine possible treatment plans
to address the patient’s chief complaint. She
had already been through much of the first-
year dental curriculum and realized that she
wanted to “close all the spaces on both the up-
per and lower arches and make them whiter”
(Figs 3-6). The patient had heard about por-
celain veneers and thought she could address
all of her esthetic concerns with these “simple
restorations.” As a future dentist she wanted
to exemplify to her patients the importance of
having a beautiful smile.

In the Honors Aesthetic Clinic, all treat-
ment begins with carefully listening to and
understanding the patient’s esthetic goals,
followed by detailed records to visualize the
path to the end result. According to Spear and
Kokich, “If the treatment planning sequence
proceeds from biology to structure to function
and finally to esthetics, the eventual esthetic
outcome may be compromised.”** This phi-
losophy has been embraced by the Under-
graduate Honors in Aesthetic Dentistry Pro-
gram, such that each case begins with esthetics
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NYU College of Dentistry Smile Evaluation Form

Patient Name: Chart #: Date: Faculty Start Sig: "
Are you happy with the way your teeth appear when you smile? YES NO  (circle one)

If NO, what s it about your smile you would like to change?

Patients requests and expectations:

Preferences: 0O White Aligned Teeth O Matural Teeth with Sight Irmeguiarities

Facial Analysis Occlusion/Orthodontic Evaluation Phonetic Analysis
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Figure 1: Smile evaluation form, page 1.

in mind, followed by the function, structure, and physiology that would be
required to achieve the best possible esthetic result. After filling in this pa-
tient’s smile evaluation form it became apparent that, to produce an excellent
esthetic result, orthodontic and implant components had to be considered,
contrary to the patient’s assumption that her case would be just a “simple
restorative process.”

Facial Analysis

The facial analysis utilized the smile evaluation form (Fig 7). The patient
presented with a normal horizontal interpupillary line and commissural line.
From the profile, her face was slightly convex. When analyzing from the pro-
file in relation to Dr. Robert Ricketts’ esthetic plane (an imaginary line drawn
from the tip of the nose to the tip of the chin),” her maxillary lip appeared 5
mm from the plane and her mandibular lip appeared to be 3 mm from the
plane. Her nasiolabial angle appeared greater than 90 degrees.

Occlusal Analysis

The occlusal analysis (Fig 8) also utilized the smile evaluation form. The pa-
tient’s facial midline was normal and was coincidental with her mandibular
dental midline; her maxillary dental midline was 1 mm to the right of the
facial midline. Her lower-third facial height was slightly larger than the other
thirds of her face. The patient denied any parafunctional or dysfunctional
habits. She had an end-on overbite and overjet, with several teeth in cross
bite. Her maxillary arch was U-shaped and symmetric, with 8 mm of spac-
ing. Her mandibular arch was also U-shaped but asymmetric, with 13 mm of
spacing including a missing mandibular right first molar, which had been ex-
tracted when she was a child. Following this analysis the patient was referred
to the NYUCD Orthodontic Department for a consultation and comprehen-
sive orthodontic workup.
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Figure 2: Smile evaluation form, page 2.
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Te smile evaluation
form was used as an
adjunct to radiographs,
photographs, and study
casts to determine
possible treatment plans
to address the patient’s

chief complaint. ,’

Figure 3: Initial full-face image.

Figure 5: Initial smile, non-refracted.
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Figure 6: Initial retracted image.

NYU College of Dentistry Smile Evaluation Form

Patient Name: Chart#: Date: Faculty Start Sig:

Are you happy with the way your teeth appear when you smile? YES @ (circle one)

If NO, what is it about your smile you would like to change? * Z wowld like to close the spaces and fix ruy Smile”

Patients requests and expectations: L «wa? pretdy, natural looking teeth’

Preferences: 0 wWhite Aligned Teeth 0O Natural Teeth with Slight Irregularities

Facial Analysis Occlusion/Orthodontic Evaluation

UFH/LFH
Lower Facial Height
Lips [Sn-Me)
0 Thiick O WNL
Medium Excess
O Thin O Defident
Abnormal Functions
O Digit sucking e.g. thumb 0O Lip sudking/biting
Inter- Pupillary line O Object biting/sucking O Mouth breathing
Normal O Slanted down  RT LT 0O Tongue Thrust Swallow 0O Cenching
‘Commi line Q Grinding / Bruxism 0 COther
Normal O Slanted down  RT LT Midline
Facial midiina Q and lower midlines coincide with the facial midline
Normal O Offto Patients  RT LT Upper dental midine is devisted tothe  (R) L (circie)
O Lower dental midline is deviated to the L (drcle)
E- plane Overbite

s
O Max __ mm O WNL [0-30%)] O Moderste [31-65%] O Severe [70-100%]

O Man > mm  Anterior OpenBite ___mm O Dental O Skeletal

Overjet
-Labial O WNL [t-2mm] O Moderate [3-5mm] 0O Severe [more than Smm)
> 90 degrees.
O < 90 degrees Maxillary J Mandibular
0=00degrees O Growding ‘ 0 Crowding fpacing
Anitericr Creashite Dental 0 Skeletal @ Functional shift
Skeletal Pattern Profile O Posterior Crossbte RorL O Dental O Skeletal O Functicnal shift
Skeletal Class [ 'f Neormal Classification of Occlusiop/ Malocclusion
O Skeletal Class II O Convex © Normal Occlusion C! I malocelusion
O Skeletal Class III O Concave O CllDiv1 O CliiDiv2 ocl

Phonetic Analysis

"M” Sound

Space between lips visible
Mx __ 3 mm

Mand __* mm

“8" Sound

Normal
QO Lisp
O S -Sound Deficency

“F* & "V Sounds
Max. Incisor in relation
fio lower lip

Edge _* mmiclip

Figure 7: Patient’s initial smile evaluation form.

Figure 8: Occlusal analysis.
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Orthodontic Analysis and
Treatment

The patient presented to the orthodontic clinic
and was evaluated using orthodontic param-
eters including diagnostic photographs, mod-
els, lateral cephalometrics, and panoramic
imaging (Fig 9). The patient had a symmet-
ric face, competent lips, and an orthognathic
straight profile. Her molar angle classification
was Class III on the left side and was unclas-
sified on the right side due to the missing
mandibular right first molar. Her right canine
was Class I and left canine was super Class I.
She had generalized spacing with 8 mm in the
maxillary and 13 mm in the mandibular. Her
overbite was end-on with 0 mm of overjet.

Cephalometric analysis revealed a Class 1
skeletal pattern with a normodivergent profile,
and proclined maxillary incisors and mandib-
ular incisors that were within normal limits.
Primary considerations for this orthodontic
treatment were the shallow overjet and over-
bite.

The patient had a tooth size discrepancy;
her maxillary incisors were small and closing
them would not yield a desired esthetic result.
Alternatively, closing the spaces on the max-
illary and mandibular arches would yield a
Class I1I malocclusion with an anterior cross-
bite. Lastly, retroclining the dentition would
have yielded a concave facial profile, which
would exacerbate with age.

Orthodontics

The objectives and goals of the orthodon-
tic phase were to level and align both arches,
achieve Class I canine relationships, maintain
molar relationships, close the spaces on the
mandibular arch using an elastic chain and
sliding mechanics, open space for an implant
using an open NiTi coil spring (Dentsply; York,
PA), distribute the spaces evenly on the max-
illary arch while coinciding the midlines, and
develop an overjet and overbite in an ideal
position for the veneer preparations. First, the
mandibular arch was bonded with brackets
and arch wire. This was completed in order to
retract the lower incisors, and straighten and
retrocline the anterior segment (Fig 10). Once Figure 9: Lateral cephalometric and panoramic imaging, pre-orthodontics.
this was accomplished the maxillary arch was

bonded with brackets and treatment contin-

ued (Fig 11).
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Figure 10: Phase One of orthodontics.

Figure 1n: Phase Two of orthodontics.

This case emphasizes the importance of com-
munication and collaboration between the or-
thodontist and restorative dentist. Orthodontics
alone may focus on a final outcome that has all
spaces eliminated, while a different set of diag-
nostic parameters utilized by the restorative den-
tist may require a specified amount of balanced
spacing to allow adequate space for restorations.
The orthodontist and Honors in Aesthetic Den-
tistry team periodically consulted each other to
make sure the orthodontic treatment would end
at an adequate position for the restorative treat-
ment to begin.

Reevaluation Post-Orthodontics
After 20 months of orthodontic treatment it was
determined that the maxillary spacing was ad-
equate and the brackets and arch wire were ready
for removal (Figs 12-14). Upon completion of
orthodontic treatment, the patient was given a
maxillary Essix retainer (Dentsply) to wear full
time until the restorative aspect of treatment be-
gan. A fixed lingual arch wire retainer bonded
with composite was placed from canine to ca-
nine on the mandibular arch. In the posterior
region, in the area of the missing lower right
first molar, brackets were kept on #29 and #31
along with a fixed space maintainer with a closed
coil. This space was to be maintained for future
implant placement as well as during the four
months of integration following the placement
of the implant, to eliminate relapse or loss of
space (Fig 15).
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Figure 12: Post-orthodontics, full face.

Tis case emphasizes the importance of
communication and collaboration between
the orthodontist and restorative dentist. ”



New York University College of Dentistry

Miro/Varriale/Calamia

Figure 13: Post-orthodontics smile, non-retracted.

Figure 14: Post-orthodontics, retracted.

Figure 15: Lateral cephalometric and panoramic imaging, post-orthodontics.

On the mandibular arch, all of the spaces
were closed while maintaining the midline.
The maxillary midline was approximately
0.5 mm off the facial midline. It was deter-
mined that it could easily be corrected to
coincide the facial midline with the final
restorations and did not warrant additional
orthodontic treatment. Adequate overbite
and overjet were created. The axial inclina-
tions were satisfactory but not ideal. Teeth
#7, #9, and #10 were slightly distally in-
clined but did not require a continuation
of orthodontic treatment as they would be
corrected when the final restorations were
placed.

Finalized Treatment Plan

Once the braces were removed a new smile
evaluation form was completed (Fig 16),
new diagnostic models were created, and a
diagnostic pre-therapeutic wax-up was fab-
ricated (Fig 17). This wax-up would serve
multiple purposes. First it would act as a
blueprint for treatment. From a duplicate
model, a buccal reduction guide, incisal
reduction guide, and a temporary matrix
(Fig 18) were fabricated from vinyl polysi-
loxane (VPS) impression material (Reprosil,
Dentsply) to be used during preparation.
The patient had a full buccal corridor and
wanted to achieve a full and uniform maxil-
lary shade change utilizing the final restora-
tions. It was determined that, to reach the
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NYU College of Dentistry Smile Evaluation Form

Patient Name: Chart #: Date: Faculty Start Sig: #:

Are you happy with the way your teeth appear when you smile? YES @ (circle one)

If NO, what is it about your smile you would like to change? ° Z cwocd/d /ike to close the spaces and £ix sy Smile 2

Patients requests and expectations: L «ait pretdy, natural looking teeth”

Preferences: 0O White Aligned Teeth

Facial Analysis

O Natural Teeth with Slight Irregularities

Occlusion/Orthodontic Evaluation

Inter- Pupillary line
Normal O Slanted down  RT LT

Commissyral line
Normal O Slanted down RT LT

Facial midline
Normal O Off to Patients RT LT

E- plane
0 Max _5 mm
O Man _2_mm

Nasal-Labial
> 90 degrees

O < 90 degrees

O = 90 degrees

Skeletal Pattern  Profile
sieietal Cass T o Normal
O Skeletal Cass Il O Convex
O Skeletal Cass Tl O Concave

Abnormal Functions
O Digit sucking e.g. thumb
O Object biting/sucking

0 Lip sucking/biting
0 Mouth breathing

O Tongue Thrust Swallow 0 Clenching
O Grinding { Bruxism 0 Other
Midline

O Upper and lower midlines coincide with the facial midline
«l’.lwer dental midiine is deviated to the R)L (crcke)
O Lower dental midline is deviated to the L (circle)

3WNL [0-30%] O Moderate [31-69%] O Severe [70-100%)
Anterior Open Bite mm O Dental O Skeletal

?r]et
WNL [t-2mm] O Moderate [3-5mm] 0 Severe [more than Smm]

Maxillary Mandibular
O Crowding f:pacing 0 Crowding 0 Spacing
O Arericr Cressbite O Dental 0 Skeletal O Functional shift

O Posterior Crossbite Rorl. O Dental O Skeletal

Cl cation of Occlusion/ Malocclusion
Normal Occlusion O C! | malocclusion
O CiH Div 1 O Cili Div2 oc

O Functional shift

Phonetic Analysis

UFH/LFH "M” Sound
Lower Facial Height Space between lips visible
Lips [Sn-Me] Max _ % mm
G Mand _ 2 mm
O Thick O WNL
!/I-ledium
J Thin QO Defident “E" Sound

Interiabial space occupied
by maxillary teeth

O 5B
Jm

“8" Sound

Normal
O Lisp
Q S - Sound Deficency

“F* & “V" Sounds
Max. Incisor in retation
to lower lip

Edge 2 _mm tolip

Figure 16: New smile evaluation form.

Figure 17: Diagnostic wax-up.

t was paramount to the patient that the preparations

Figure 18: Matrixes.

be as minimally invasive as possible.”
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patient’s ideal esthetic goals, ##4-13 had to be
treated. Teeth #5 and #13 had previously been
treated using porcelain-fused-to-metal crowns.
The final planned restorations would consist of
eight feldspathic porcelain veneers and two lith-
ium disilicate crowns. Two weeks prior to prepa-
ration of the maxillary arch, the mandibular arch
was bleached in office (Zoom Whitening, Philips
Oral Healthcare; Stamford, CT) to better match
the future maxillary restorations. After insertion
of all restorations, retention was achieved using
a clear Essix retainer.

Implant

Post-orthodontics and prior to the restorative as-
pect of the case a cone beam computed tomogra-
phy (CBCT) was studied. Based upon the CBCT it
was determined that the patient had a knife-edge
ridge and that there would be sufficient space to
augment the ridge and place an implant. A ta-
pered 4.3 x 10-mm implant was placed (Nobel
Biocare; Kloten, Switzerland) with healing cap;
this was in place for five months along with the
brackets and closed coil to maintain the space
until the implant was to be restored (Fig 19).

Preparation and Provisionalization
It was paramount to the patient that the prepara-
tions be as minimally invasive as possible. This
was considered in the beginning of the treat-
ment plan, which was why the patient opted
for orthodontic therapy. Conservative enamel-
sparing preparation design yields restorations
with a maximum longevity.® Bond strengths of
resin cements to enamel are higher than to den-
tin, which contributes to the increased longevity
and higher predictability in conservative prepa-
rations.>*

Miro/Varriale/Calamia

Teeth ##4-13 were prepared on the facial with a 0.5-mm depth-cutting bur
(Rosenthal Apa Bur Block 5007901U0, Brasseler USA; Savannah, GA). Since
we wanted to achieve a longer appearance, we were able to have a very mini-
mal incisal preparation. Preparation finish lines were refined with chamfer
on the facial at the level of the free gingival margin (Two Striper Diamond
#799, Primer Dental; Plymouth Meeting, PA). It is important to note that in-
terproximally the teeth were not finished with a chamfer but rather prepared
straight through, removing any undercut and without a definitive finish line
(Fig 20). The preparations were impressed with medium- and light-body
VPS impression material (Aquasil Ultra, Dentsply). Provisional restorations
were fabricated utilizing the putty matrix (Dentsply) from the diagnostic
wax-up and using Luxatemp and Luxaflow shade B1 (DMG America; Engle-
wood, NJ). The provisional restorations were considered a “test drive” for
the patient. Adjustments were made 24 hours after initial insertion; photo-
graphs were taken and models made when the patient was satisfied (Fig 21).
Photographs and diagnostic impressions of the provisional restorations were
taken and analyzed, and desired changes were communicated to the dental
laboratory.

Laboratory Fabrication

Feldspathic porcelain veneers were selected as the restorative material be-
cause it is the most esthetic restorative material and also requires the least
amount of tooth reduction.” Lithium disilicate was selected as the crown
material because of its strength and esthetic qualities. Photographs of the
maxillary preparation shade and final shade after bleaching of the mandibu-
lar arch were taken into consideration when selecting the final shade of the
maxillary restorations.

The eight feldspathic veneers were fabricated on dies that were first over-
layed with platinum foil. Using enamel ceramics (Softspar Creation, Pen-
tron; Orange, CA) of different translucencies, a final product was created. The
cores for the two lithium disilicate crowns were milled using CAD/CAM mill-
ing technology. Feldspathic porcelain was added to the core of the crowns
when the veneers were fabricated. The veneers were created using different
dentin and enamel shades to achieve optimal esthetics and match the shade
of the mandibular teeth. The veneers and crowns were glazed, the platinum
foil was removed from the veneers, and then the restorations were etched
with hydrofluoric acid (Tri-Dynamics Gel for Ceramics, Patterson Dental; St.
Paul, MN) prior to being delivered for insertion.

Figure 19: Pre-orthodontic space, post-orthodontic space, post-implant placement.
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Figure 20: Preparations.

Figure 21: Provisionals.

Figure 22: Restorations prior to insertion.

(Wnile every practitioner may
plan a case in a different way,
it is important to keep the esthetic
outcome at the forefront of the

treatment pIan.”
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Insertion

Upon delivery from the laboratory (DSG Americus Dental Labora-
tory; Queens, NY), the restorations were examined on the master
cast for fit, integrity, accuracy, and consistency of shade (Fig 22). The
patient was scheduled to return and the provisionals were removed,
preparations were cleaned, rinsed and dried, and the restorations
were tried in. An Optragate (Ivoclar Vivadent; Amherst, NY) was
placed to retract the lips and keep a controlled, moisture-free, un-
contaminated field. The restorations were tried in with water placed
on the internal aspect of the veneers. This allowed us to visualize the
margin integrity, fit, contour, length, and shade of all restorations
prior to inserting them permanently. The parameters were evaluated
and it was determined that the shade did not require any alteration
for insertion, so a translucent shade of luting resin (Choice 2, Bisco;
Schaumburg, IL) was used to place the restorations.
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Figure 23: Postoperative full-face image.

Figure 24: Postoperative smile, portrait image.
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The restorations were cleaned with phosphoric acid
35% (Ultradent; South Jordan, UT) for 20 seconds. Each
restoration had previously been etched with hydroflu-
oric acid by the laboratory; however, phosphoric acid
was used to remove any debris on the restorations that
might have occurred during try in. Additional hydroflu-
oric acid was not used so as to avoid creating porcelain
salts, which can weaken strengths between the intaglio
surface of the veneer and the tooth.® The restorations were
then silanated (Bis-Silane Parts 1 and 2, Choice 2, Bisco)
and a thin bond coat (Porcelain Bonding Resin, Choice
2) was placed on the intaglio surfaces of the veneers and
covered while the teeth were prepared for the bonding
process. The teeth were etched with 35% phosphoric
acid (Ultradent) for 20 seconds. All-Bond Parts 1 and 2
(Choice 2) were combined, applied to the teeth, and
air-thinned. Translucent luting resin (Choice 2) was ap-
plied to the restorations and the restorations were placed
on the teeth. The excess was cleaned with bristle brush-
es and the restorations were light-tacked at the gingival
margins (Valo Curing Light, Ultradent). The excess was
flossed away and the restorations were light-cured for
45 seconds. The occlusion was adjusted accordingly. The
restorations were polished and the incisal edges were re-
contoured slightly. The patient returned 48 hours later
for further adjustments and for photographs to be taken
(Figs 23 & 24).

Figure 25: Postoperative porirait.

108 /|

‘ Fall 2014 « Volume 30 « Number 3

Maintenance

It is important for the restorative dentist to think about post-orth-
odontic retention. It was decided that the best form of retention
would be an Essix retainer, fabricated after the completion of the re-
storative treatment. On the mandibular arch, a lingual arch wire was
placed from canine to canine, and a bracket and spring was placed in
the area of the missing right first molar to maintain the space during
integration and until the implant is ready for the restorative therapy.

Discussion

In his book The 7 Habits of Highly Effective People, Stephen Covey
writes that we must “begin with the end in mind.” This idea can
be applied to dentistry in a multitude of ways. Prior to picking up a
handpiece, the practitioner must visualize the desired esthetic out-
come of a case. Utilizing different diagnostic modalities and differ-
ent specialties will help envision the future restorations prior to the
start of treatment. Planning and diagnostics are in a sense more im-
portant than the actual preparation. While every practitioner may
plan a case in a different way, it is important to keep the esthetic
outcome at the forefront of the treatment plan.

Summary

Postoperatively, the maxillary and mandibular dental midlines now
coincide with each other as well as with the facial midline. The axial
inclinations of the teeth treated are close to ideal. The patient has
a full buccal corridor. All spaces have been closed. The patient has
a Class I canine relationship on both the right and left side. With
the final placement of the implant crown the molar relationships
will be improved. Adequate overbite and overjet have been achieved.
The overall facial esthetic has been improved with the restorations,
which are both functional and esthetic. The patient and the dentists
agreed that their wishes for an optimal clinical and esthetic result
had been realized' (Fig 25).
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for a maximum of 3 years from publication date.

Questions and Feedback

For questions regarding a specific course, informa-
tion regarding your CE credits, or to give feedback on
a CE self-instruction exam, please contact the AACD
Executive Office by e-mailing info@aacd.com or by
calling 800.543.9220 or 608.222.8583.

ADA CERP is a service of the American Dental Association to assist dental
professionals in identifying quality providers of continuing dental education.
ADA CERP does not approve or endorse individual courses or instructors,
nor does it imply acceptance of credit hours by boards of dentistry. AACD
designates this activity for 3 continuing education credits. Concerns or
complaints about a CE provider may be directed to the provider or to ADA
CERP at www.ada.org/goto/cerp.



(CE) Exercise No. jCD17

Esthetic/Cosmetic Dentistry AGD Subject Code: 780

The 10 multiple-choice questions for this Continuing Education (CE) self-instruction exam are based on the article, “Esthetic
Smile Design: A Multidisciplinary Approach to Diastema Closures,” by Andi-Jean Miro, DDS; Jill Varriale, DMD; and John R. Calamia,
DMD. This article appears on pages 96-109.

The examination is free of charge and available to AACD members only. AACD members must log onto www.aacd.com to take
the exam. Note that only Questions 1 through 5 appear in the printed and digital versions of the jCD; they are for readers’
information only. The complete, official self-instruction exam is available online only—completed exams submitted any other way
will not be accepted or processed. A current web browser is necessary to complete the exam; no special software is needed. The
AACD is a recognized credit provider for the Academy of General Dentistry, American Dental Association, and National Association
of Dental Laboratories. For any questions regarding this self-instruction exam, call the AACD at 800.543.9220 or 608.222.8583.

1. The dental modalities necessary to achieve the desired esthetic 4. What would be the likely outcome of treating the case presented
results in this case were with only orthodontics?
a. orthodontics and restorative treatment only. a. Closing the spaces with orthodontics would have been an ac-
b. smile evaluation and restorative treatment only. ceptable esthetic option.
c. orthodontics, periodontics, and restorative treatment. b. The patient’s tooth size discrepancy would not be an esthetic
d. orthodontics, implant therapy, and restorative treatment. problem.
¢. Closing the spaces on both sides would yield a Class Ill occlu-
2. In NYU’s Undergraduate Honors in Aesthetic Dentistry Program, sion with crossbite.
the smile evaluation form d. The patient’s facial profile is not a consideration when orthodon-

tics is used as the sole treatment modality.
a. completes the required esthetic evaluation.

b. is only used in the initial treatment-planning phase. 5. The case presented emphasizes what important concept?
c. is used as an adjunct along with other information to determine
treatment. . That it is the orthodontist’s decision to decide how to manage

d. carries more weight than the verbalization of the expected goals
of the patient.

3. Each case in the program begins

a. with biological structure and function as the highest priority.

b. by selecting the appropriate ceramic required to restore the case.
c. by utilizing a universal preparation and reduction protocol.

d. with the eventual esthetic goal in mind.

special relationships in restorative cases.
. That excess spaces should be set up for esthetics with occlusion
being a secondary consideration.

. The importance of collaborative communication between the

orthodontist and the restorative dentist prior to and during treat-
ment.

. That it is necessary for the dentist to evaluate spacing only once
orthodontic treatment is complete.

To see and take the complete exam, log onto www.aacd.com/jcdce.

Click "Dental Professionals”, “Journal of Cosmetic Dentistry”, “jCD
CE”, and log in.

Journal of Cosmetic Dentistry m



l l Esthetic and Restorative Dentistry is an

j CD BOO k ReVi (&A"\' i:\:la‘::i:il)al:srzﬂﬁ:rcce’ f;r clinicians and

The Journal of Cosmetic Dentistry’s Book
Review is an opinion piece by jCD reviewers.
It highlights works that are currently available
from publishers in the dental industry.

Title: Esthetic and Restorative Dentistry: Material Selection
and Technique (2nd edition)

Authors: Douglas A. Terry, DDS, and Willi Geller, MDT
Publisher: Quintessence Publishing

Esthetic and Restorative Dentistry: Material Selection and
Technique is a timely and very thorough overview of
modern concepts in esthetic and restorative dentistry. It
is impressive to see a work this complete, considering
the rapid pace of technological change in dental
methods and materials. High-quality photographs

and illustrations capture not only direct and indirect
restorative dentistry and surgery, but also the artistry

of dental technicians in a way that cannot always be
adequately conveyed by the written word alone.

RESTORATIVE DENTISTRY

ESTHETIC AND

This 700+-page work imparts to readers what is
clinically possible within their own practice of dentistry,
offering step-by-step solutions to many restorative

and esthetic challenges. A team approach and the
critical importance of communication are highlighted
throughout. Technical matters such as mechanical
properties of dental materials, Cfactor, adequate
crown ferrule, peri-implant tissue health, importance
of biologic width, etc. are addressed. The authors are
well-grounded in dental science and dental health, and
at the same time, create superlative dental art. Each

chapter in and of itself could have been expanded into A Special Gift for jCD Readers:
a book.

Take advantage of a special offer from
Esthetic and Restorative Dentistry is an invaluable Quintessence Publishing! As an AACD
resource for clinicians and technicians alike. It is, frankly, member, you can receive a preview download
a modern classic. of Esthetic and Restorative Dentistry and 25%

off the regular price. Simply enter promo code
JCD2014 at checkout. To take advantage of this
discount, visit: http://www.quintpub.com/jcd/
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HAVE YOUR PRACTICE FEATURED
IN NEWBEAUTY MAGAZINE
WHERE EDUCATED CONSUMERS
TURN FOR EXPERT ADVICE

THE ONLY NATIONAL BEAUTY MAGAZINE WITH
COSMETIC DENTISTRY EDITORIAL IN EVERY ISSUE!

NEWBEAUTY & AACD | A BEAUTIFUL PARTNERSHIP




THE BEST IN
Comprehensive Cosmetic Dentistry

Conference Kick-Off
with Dr. Drew LIVE!

AACD

San Francisco

\ May 6 - 9
N 31t Annual AACD Scientific Session
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Dr. Christian Dr. Eric Dr. Didier Dr. Galip Dr. Dwayne Dr. Dennis
Coachman Van Dooren Dietschi Gurel Karateew Tarnow

Cosmetic Dentistry Educators from Around the Globe
Topics include smile design, digital dentistry, implants,
restorative dentistry, ortho and much more.

All-Inclusive Conference Experience: An Incredible Value!
Tuition includes ALL workshops and courses, breakfasts and
lunches, Exhibit Hall access, and much more.

Social Receptions/Networking Opportunities
Share cocktails and discuss dentistry with the world’s most
progressive and innovative dental professionals.

Mr. Peter Mr. Nondas Mr. Michel RegiSter at
Pizzi Vlachopoulos Magne www.AACDconference.com



£Empress Direct

Direct Esthetic Composite System

IPS Empress® Direct

The direct composite system formulated to offer the esthetics of
Empress with the convenience of a composite. With IPS Empress
Direct, Flow, Color and Opaque you now have the esthetic options
necessary to mimic the natural beauty of teeth.

® ]
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ivoclar .
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S GUARANTEED ! ivoclarvivadent.com v l vq e n o

For more information, call us at 1-800-533-6825 in the U.S., 1-800-263-8182 in Canada. o o o . .
passion vision in novation

© 2014 Ivoclar Vivadent, Inc. Ivoclar Vivadent and IPS Empress are registered trademarks of lvoclar Vivadent, Inc.




Mary DeRose

DENTISTRY BY
Dr. Ann Malotky, Reddmg CA
AACD MEMBER

MACSTUDIO
BY MICRODENTA

Developed 15 years ago by dent?sts d M
Macstudio restorations are the leading: ch‘d"ce
who are committed to life-changing dentist

Dr. Malotky's treatment plan began with an 6bservation of
uneven and misshapen front teeth, along with fractured
incisal edges and staining. Mary commented that she too
noticed these details and wished to get her beautiful smile
back. The Mactstudio team carefully crafted a wax-up

and temporaries based on Dr. Malotky's preferences and
prescription. Mary's natural looking new smile is the result of
8 e.max porcelain veneers, and she looks for opportunities
to flash her elegant smile each day now.

From full-mouth rejuvenations to single tooth restorations;
MACVENEERS™ to crowns, bridges, implants and removables;
Macstudio restorations can create A SMILE FOR EVERY STORY™

©2014 MicroDental, Inc._141105
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