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EDITOR'S MESSAGE

8

Occlusal Harmony—
Many Approaches...Similar Goal

Fall 2012 « Volume 28 « Number 3

This issue of jCD celebrates the diversity of methods we share when it comes to
occlusion and the function of the masticatory system.

There was no doubt from the beginning that this topic would be a challenge
to coordinate, as the very mention of the word occlusion divides dentists into their
own corner of the occlusion philosophy “ring.” Never has there been a topic where
supporters assert the superiority of their own approach more fervently.

At the end of the day we must focus on treating each patient to the best of
our abilities. There is no room to be dogmatic about any one approach. Rather,
clinicians can combine the best of several occlusion viewpoints to create their own
personal treatment modality.

I found occlusion to be uninteresting when | was in dental school. | wanted to
drill and fill teeth, grind them down to make crowns and bridges, straighten them
with perfect midlines, file and obturate their root canals. Occlusion? Why would |
care about how teeth work together in relation to the jaw and muscles?

But times have changed.
Today, | would have to
say that occlusion is the
foundation of everything | do
in dentistry. Learning about the various ways to restore the teeth and masticatory
system is a commitment we must make to ourselves and to our patients.

Comprehensive cosmetic dentistry without a solid knowledge of occlusion is
unwise and risky. It invites failure and consequently, ill feelings between clinicians
and patients. It gives cosmetic dentists a reputation as unscrupulous hawkers of
esthetics without consideration for form or function. The days of cosmetic dentistry
being about dentofacial appearance at any cost are gone.

It is easy to say you are a cosmetic dentist. Most dentists do. However, in order
to be an exceptional one, you must have a solid understanding of the various
occlusion philosophies and their role in the function of the masticatory system. The
way the teeth come together and their function is critical in the overall care of the
patient. So what do you want to be...mediocre, or exceptional?

My profound thanks to all the educators who have contributed insightful articles
to this issue of jCD. | appreciate your professionalism and candor in writing on a
subject that engenders so much passion in us all.

Cheers,

Mol Fe-

Edward Lowe, DMD, Editor-In-Chief
AACD Accredited Member



WE DON'T HAVE A B TEAM.

OUR TEAM IS YOUR TEAM. The members on the LK Dental Studio team of technicians are some of the
best in the world, each with between 12 and 40 years of dental laboratory experience in occlusion,
implants and cosmetic dentistry. We work intimately with you and for you, providing quality restorations
reflective of your desires and individualized technical preferences. But we're not just a high-end
boutique laboratory. As a full-service, price-competetive dental laboratory, LK Dental Studio can provide
you with a full range of products, from traditional PEM crowns and bridges, to implants, to partials and
dentures. Let us help you deliver the best. We look forward to beginning a partnership with you that we

intend to earn... case after case!
2007-2008 PRESIDENT
American Academy
of Cosmetic Dentistry*
ACCREDITED MEMBER

WE KNOWIMPLEANTS WE KNOWESTHETICS WE KNOW SERVICE

The LK Dental Studio
implant team is your I-Team,
here to provide you with:

LK Dental Studio provides
you with some of the most
skilled and experienced
technicians in the dental

We are here to do
everything we can to
make your life easier and,

-expert case implant
planning, scanning and
fabrication

laboratory world:
- technical expertise with
. dedicated I-Team occlusion .."m(i esthetics
member, fellowship in »masters with ‘-‘MAX
ICOl Empress Esthetic™
Lava™ and feldspathic

- continuing education :
technique

partnerships with key . .
implant companies -work directly with your

own technician

ultimately, your patients’
dreams come true,
including:

-concierge service,
without a concierge
price

-complimentary custom
shades

-24/7 access whenever
vou need us

“LK Dental Studio provides amMazing
esthetic results and finely crafted
restorations for my implant prosthetics. | rely
on their expertise in the planning and
successful execution of my cases....”

SAM STRONG Dp.DS.

"I recently needed two of my own ceramic
crowns replaced and chose LK Dental Studio
for the case....The shade matches and fit were
right on the money and the occlusion
was dialed in just the way | wanted..."

JEFF MORLEY D.DS., FAACD.

CO-FOUNDER, AMERICAN ACADEMY

OF COSMETIC DENTISTRY
JEFFMORLEY.COM

i
STUDIO

LKDENTALSTUDIO.COM | FULL SERVICE DENTAL LABORATORY | TOLLFREE 866:550:3522



UP FRONT

Now, 5o years later, where are we ethically and economically?

John N. Nasedkin
DDS, FRCD(C), FADM

hirty-six years ago, Occlusion: The

State of the Art* attempted to break
down barriers between different groups
and their approaches to occlusion.

Three major points were agreed:

« The optimum condylar position at
maximum intercuspation involves
the condyle on the disk in an anterior-
superior position in the fossae.

« The intercuspal position is bilateral
simultaneous tooth contacts, either
cusp-fossa or cusp-marginal ridge.
Forces are best directed down long
axes of teeth. Anterior teeth should be
just out of contact. Some freedom in
centric (slight anterior movement) is
acceptable.

« In terms of eccentric relationships, a
canine or mutually protected occlu-
sion without balancing contacts is
most desirable.

In 2012 these tenets continue to be
widely accepted as what Guichet termed
"the criteria of an optimum occlusion.”

What accounts for the continuing
controversy?

Occlusion is more than the contact of
teeth and involves the entire stomato-
gnathic (chewing) system. The neuro-
musculature and all aspects of pain, the
structural components, and the temporo-
mandibular joints must be considered.

As dentistry has become more
evidence-based we have built up consider-
able documentation in regard to neuro-
motor activity. Bite refinement has moved
from routine to controversial. Dr. Charles
Greene's assertions do not help to clarify
matters.?

Dental school graduates today are

10 Fall 2012 « Volume 28 « Number 3

poorly educated in occlusion, due

to reductions in teaching time. The
continuing education programs offered
by the presenting authors and others
do, however, provide training both in
diagnosis and in the development of
needed clinical skillsets.

Most mature mouths in the
developed world today suffer from
micro-malocclusion. Teeth are retained
longer and numerous fillings and other
dental procedures have altered the way
most people's teeth mesh. Additional
macro-trauma and excessive orofacial
muscle tension can place undue force on
the remaining dental units, resulting in
boney exostoses, fractured teeth, broken
fillings, periodontal reactions, and worn
restorations. All-ceramic and composite
restorations can leak and fracture and are
subject to degradations related to material
or to the hostile oral environment.
Correction of micro-malocclusions secures
patient comfort; it is why equilibration
is still critical to general and specialist
dentistry.

Computerized occlusal analysis is
essential for dealing with implants that
move mere micrometers and teeth with
periodontal membranes that allow
movement of 50 to 100 microns. Such
devices can be used to time load so that
natural teeth contact first and implants are
loaded last.

New technology with CAD/CAM-fabri-
cated restorations made from industrially
processed composites make for long-term
overlays and temporary restorations. As
we interface more frequently with CT
scans, three-dimensional diagnostics, and

Occlusion: The Current State of the Art

provides a forum for influential leaders to share their opinions. In this issue, we welcome Vancouver prosthodontist
Dr. John Nasedkin, whose primary experience is in esthetic dentistry, prosthetic dentistry, and bite and jaw problems. The views
expressed in Up Front reflect the opinions of the author. They do not imply an opinion on the part of jCD or the AACD.

orthodontic and surgical treatment plan-
ning, the quality of our patient services

is markedly enhanced. Many intraoral
scanners are now available that use com-
mon computer interfaces without system
bias to communicate with diagnostic and
laboratory centers.

A virtual articulator is on the way. It is
possible to predict the advent of cast- or
model-free dentistry. Articulating ribbon
will be replaced with new bite-sensing wa-
fers to be scanned in the office for occlusal
contact interpretation.

The contents of this issue of jCD define
the current state of the art and science of
occlusion. Leaders in this field whose work
may be relied upon by clinical practitio-
ners offer thought-provoking articles and
valuable insights. We are confident that
evidence is being discovered to confirm
the clinically important relationships that
we apply in daily practice. Occlusion and
its effective management for patient com-
fort and health is vitally important for the
cosmetic and general dentist of today.
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BEHIND THE SMILE

\ When Aspiration
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arah, a rather shy college student and aspiring model, had recently
Scompleted orthodontic therapy when her orthodontist referred her to
me. The referral was primarily for a fixed replacement of the congenitally
missing lateral incisors, but during the consultation, it became apparent
that Sarah had other specific concerns that were equally important to
her. In addition to being embarrassed about the overall dingy, mottled
discoloration of her teeth, she felt that one of her front teeth was noticeably
“tilted and uneven” and that her eye teeth seemed somewhat “short and
stubby.” Sarah wanted a perfectly straight, bright, white smile, and she
wanted it “yesterday.”

Because of her school schedule, active lifestyle, and travel distance to
our office, as well as her desire to immediately pursue a modeling career,
Sarah wanted her treatment completed in as expeditious a manner as
possible. After a detailed discussion of the treatment options with Sarah and
her parents, implants were not considered an option for various reasons.
Choosing bridges over implants was simply a preference for Sarah and her
family due'to their time constraints.

It wa!‘ hen mutually decided that two three-unit fixed bridges would
b tili%ﬂ only to replace the lateral incisors, but also to create

re pleasing proportion and arrangement to the entire anterior

nt. Four veneers on the bicuspids would be key to completing the
enhancement of the entire esthetic landscape through expansion of the
buccal corridors and by creating an ideal anterior/posterior gradation
of Sarah’s teeth from a lateral perspective. Among the important fringe
benefits to Sarah's treatment were the optimized occlusion and improved
functional dynamics that were incorporated within the final outcome.
Previously nonexistent anterior stops were solidified, while balanced
excursive and bilateral protrusive contacts were created for the sake of
healthy longevity.




Meets Passion

“It has been said that the fortunate among us

are those who have found our passion.”

Clichés such as “Change your Smile, Change your Life!” are often overused in dental marketing circles. However,
during Sarah'’s initial checkup after completion of her treatment, it was readily evident that there was a dramatic change
in her personality. No longer shy, she was overflowing with self-confidence. Sarah stated how her new smile has affected
every single area of her life, including her relationships and modeling career. In Sarah'’s words, “No one will ever know
how this has truly changed my life!”

I consider myself lucky to have participated in what was a meaningful milestone in Sarah’s life. It is very rewarding
to have the opportunity to directly impact someone’s appearance and self-esteem in such a positive way. These types
of situations always remind me of how extremely grateful | am to have chosen dentistry as my profession. Properly
planned and well-executed esthetic restorative dentistry can profoundly influence our patients’ lives in amazing ways,
both tangible and intangible. It has been said that the fortunate among us are those who have found our passion. |
count myself blessed to be one of the fortunate.

For more information on the clinical aspects of this case, please turn to page 36.

Restorative dentistry and clinical images: Thomas E. Oppenheim, DMD, FAACD (Thomasville, GA). Laboratory
technician: Sandra Cook, CDT, AAACD (Idaho Falls, ID). Cover photography: Todd Stone (Leesburg, GA). Cover photograph
shot with a Nikon D7oo camera (Nikon Inc.; Melville, NY).

Preoperative Postoperative
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SCIENTIFIC SESSION

SEATTLE
2013

Candid Advice Regarding the
Complexities of Occlusion

An Interview with Dr. Frank Spear—Occlusion Master

Frank Spear, DDS, MSD

Renowned educator Frank Spear, DDS, MSD, will be speaking at the 2g9th Annual AACD Scientific
Session in Seattle, Washington, on April 25, 2013. His topic will be “ A Systematic Approach to Achieving
Esthetic Excellence in Patients with Anterior Esthetic Challenges.” In this interview, Dr. Spear answers
thought-provoking questions from the Journal of Cosmetic Dentistry Editorial Review Board.

Q: What do you believe is your single most important con-
tribution to dentistry?

A: I believe taking complex topics—particularly complex
treatment-planning topics, such as the worn dentition—
and making them understandable and manageable
through a systematic approach to treatment planning
and treatment, then communicating that in a very clear
and understandable way, has probably been my biggest
contribution to dentistry.

Q: How have your teaching approaches evolved through
the years regarding helping dentists incorporate occlusal
considerations in their diagnoses and treatment plans?

) ) Figure 1: A 63-year-old female unhappy with the esthetics of
A:  1think the biggest change for me has been to move away her smile.

from teaching occlusion simply as a procedural-based en-
tity. Traditionally, you learn occlusion as a series of pro-
cedures. You are taught to examine a patient, and if their
occlusion doesn’t look like the occlusion you were taught,
you are supposed to make it look like the occlusion you
learned. Today, I focus heavily on looking at occlusion
from a diagnostic point of view, scrutinizing the temporo-
mandibular joints, muscles, and teeth. If these entities have
no signs or symptoms, then regardless of what the occlu-
sion looks like, I would consider treatment unnecessary
unless I were going to be intervening in some way, such as
with orthodontics or restorative dentistry. The movement
away from occlusion as a rigid dogma, treated with a series
of procedures, and toward how to diagnose correctly has
been the biggest single shift regarding occlusion that I have
observed (Figs 1-5).

Figure 2: Evaluation of the anterior teeth shows minimal
wear for a 63-year-old.
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A number of traditional gnathological teachings pro-
claim that the anterior teeth never touch in function, cit-
ing selected studies by Gibbs and Lundeen.! Is this belief
still valid, or can we acknowledge that teeth do contact,
and potentially wear, during masticatory movements?

My training in the 1970s and early 1980s emphasized that
teeth did not contact during mastication. Today, there is
ample research showing it is possible for teeth to touch
during function, depending on the patient’s chewing
pattern. Some patients have more of a “chopping” chewing
pattern, in which they open straight, then move to the side
they chew on, and finally initiate a path of closure into
their intercuspal position without running into the inclines
of the teeth. In these patients, we tend not to see any
mobility or wear from normal function. There are studies,
however, that show that patients who have more of a broad
grinding pattern of chewing can end up with occlusal
contacts during function and potential mobility and/
or wear.”? The difficulty comes when we see wear on any
tooth that looks like attrition—in other words, when there
is presence of wear. The challenge is to understand why the
mandible moved in such a way that produced that wear. It
is difficult (and, I think, dangerous) to look at a facet and
say, “That was caused during function or parafunction,” or
“This is the patient who bruxes.” We may not know for
sure why the mandible is moving in such a way that the
teeth are rubbing against each other. But yes, I think we
are in an era where a functional etiology is certainly a valid
etiology, as are the concepts of parafunction or bruxism,
for some patients.

Most dental schools prepare their students and teach
them how to build the morphology of the dentition,
whether as a laboratory equilibration or building
restorations, relying on articulator movements in the
laboratory utilizing the incisal pin, or even custom
incisal guide tables to guide working and balancing
excursive movements. How well do these techniques
translate to providing a functional occlusion for the
patient in the operatory?

I was gnathologically trained in the 1970s using hinge axis
locators, pantographic tracings, and Stuart fully adjustable
articulators. I was trained to grind in the condylar guidance
and Bennett movements to match the pantographic trac-
ing very precisely for each patient. However, that does not
mean it is necessary or translates into what patients need.
There is no question that we have to evaluate all the resto-
rations we make once they are in the mouth, because mov-
ing the articulator left, right, and forward on the laboratory
bench does not represent how the mandible moves for that
patient during functional and nonfunctional movements.

Figure 3: The patient had a 100% overbite; the deep overbite
would normally tend to show symptoms such as anterior
tooth wear, mobility, fremitus, lateral pterygoid pain, or joint
symptoms, but she had none of the above.

Figure 4: She had an exaggerated Curve of Spee from
mandibular anterior over-eruption. The molars showed an
Angle Class Il skeletal relationship. Correction would require
mandibular advancement or removing upper premolars and
anterior retraction.

Figure 5: There were no occlusal symptoms of any kind,
despite the overbite. She was treated with 2.5 mm of facial
crown lengthening, and veneers that shortened the anteriors
a corresponding amount; no occlusal changes were made.
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Figure 6: A patient with severe lingual wear on his incisors Figurg 7: Asection of a stone model of fhe.cen’rre.nl shqws the
but minimal incisal edge wear. severity of the pathway-type wear, suggesting this patient
needs more freedom of movement.

Figure 8: The severity of the lingual wear resulted in the Figure 9: A custom guide table is fabricated from the

fracture of the lateral incisor. Note the lack of room for patient’s existing wear pattern. The goal is fo restore him with
restoration, indicating eruption of the maxillary or mandibular more freedom of movement than he has with the existing
incisors, or a loss of vertical dimension. occlusion.

Figure 10: A comparison of the pathway of movement Figure 11: The space needed to restore the teeth and increase
between the existing worn central and the final restoration the freedom of movement came from treating the maxillary
shows a significant increase in freedom, which proved arch and opening the vertical. This case is now eight years
successful in the provisional restorations. post treatment.
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This is not to minimize the importance of using an articu-
lator and an accurate mounting. In addition, things like
custom incisal guide tables can be very helpful in setting
up a new guidance pattern that is more similar to what the
patient is used to, versus a more traditional approach where
we try to tell the patient what type of guidance we are going
to give them. So it’s a combination of diagnosing and look-
ing carefully at where the patient is, then developing the oc-
clusion on the articulator that seems most appropriate for
each patient (Figs 6-11). By contrast, 30 years ago we tried
to provide every patient with the same occlusion instead of
customizing it based on the patient’s needs. Ultimately, for
most patients, what really matters concerning occlusion is
what they do with their muscles. If their muscles are quiet,
virtually every occlusal scheme will work. Hence, what we
do on the articulator transfers quite well the vast majority
of the time. But I believe it is always necessary to evaluate
and refine the occlusion.

Figure 12: A 36-year-old female who appears to have severe
attrition and a loss of vertical dimension.

What are your guidelines and parameters when searching
for the right occlusal vertical dimension for any given
patient?

I think the idea that there is one correct vertical dimension
is probably one of the biggest misconceptions in dentistry.
It is fairly clear that patients tolerate a range of vertical
dimensions and do very well regarding comfort and
functionality. If I am changing the vertical dimension from
what the patient has currently, three things typically are
evaluated to determine the vertical dimension that is chosen.
First is the incisal edge position of the maxillary anterior

teeth. This is determined by evaluating tooth display at Figure 13: An examination of her teeth shows severe lingual
rest, lip mobility, the occlusal plane, and phonetics. Second wear from bulimia and almost no posterior wear, meaning it
is the mandibular anterior incisal edge position. Finally, would be very difficult for her to lose vertical dimension.
the functional relationships of the anterior teeth and the

desired amount of overbite, overjet, and phonetics have
to be evaluated to arrive at the final vertical dimension
chosen. If the esthetics of the anterior teeth are correct, the
vertical dimension, in my experience, is perfectly tolerated
by the patient. The mistake I often see students make is to
look at worn teeth and think that the vertical dimension
needs to be increased. It is possible to have anterior wear
and no posterior wear, in which case there will have been
no loss of vertical dimension. But commonly, the anterior
teeth will secondarily erupt to maintain occlusal contacts.
In these patients, opening the vertical dimension to restore
the anterior teeth often produces teeth that are too far
down in the patient’s smile. The correct treatment is to
either orthodontically intrude the over-erupted teeth or
lengthen their crowns prior to restoration (Figs 12-17). Figure 14: This lip-at-rest image shows a normal amount of

The converse is true when looking at worn posterior teeth tooth display for the patient’s age, but the centrals are only
6 mm long. This makes it highly unlikely one would want to

lengthen them incisally 4.5 mm and open her bite.
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with unworn anterior teeth. Students often think the bite
needs to be opened to gain space for severely worn and,
most likely, over-erupted posterior teeth. They may not
realize that, for every 1 mm that is opened in the posterior,
the anterior actually is opened 2 or 3 mm and it is now
necessary to compensate by making oversized anterior
teeth. If the vertical dimension is going to be altered, it is
always established by the anterior teeth. If the posterior
teeth are too short, they either need crown lengthening or
intrusion to put them back where they belong.

How important is condylar guidance for the average
restorative dentist, and what should dentists incorporate
into their protocol to best compensate for variations
in patients?

The concept of condylar guidance is really an issue of how
much downward movement the condyle exhibits any time
the mandible starts translating. That downward and for-
ward movement obviously has the ability to disclude pos-
terior teeth, which, for most occlusal schemes, is a desir-
able trait. Typically, what we have done for 25 to 30 years
is reduce the condylar guidance on our articulators to an
average number somewhere around 20 degrees. This inten-
tionally incorporates less condylar guidance in the labo-
ratory than most patients have. Hence, when we develop
the occlusion on the articulator and take it back to the
patient, we will actually have greater condylar guidance,
as well as greater posterior disclusion and more rapid pos-
terior disclusion than what we had on the articulator. The
exceptions to simply using an average number, such as 20
degrees, are if we are dealing with severely worn posterior
teeth, those that lack anterior guidance due to an anterior
open bite or end-to-end anterior relationship, or those that
require a scheme such as a group function for one reason
or another. In these cases, it may be beneficial to take pro-
trusive records and make a more accurate setting of the
condylar guidance on the articulator. To achieve the lat-
ter, a pantographic tracing can be used, although I admit
I have not done one in approximately 25 years. Semi-ad-
justable articulators work fine for me, but I know it means
I am going to have to check everything in the mouth and
may need to make greater adjustments than if I had used a
tracing and fully adjustable articulator.
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Figure 15: The full smile confirms the likelihood of anterior
over-eruption, not a loss of vertical dimension. The treatment
choices would be anterior intrusion or crown lengthening
followed by restoration.

Figure 16: Appearance after 4.5 mm of circumferential crown
lengthening, which was possible because of very long roots.
The incisal edge position and vertical dimension will remain
unchanged.

Figure 17: Appearance after the restoration of the maxillary
arch. The crown lengthening was carried back fo the second
premolars.



Figure 18: A s5o-year-old female seeking a cosmetic
improvement to her smile.

Figure 19: An examination of the anterior teeth showed
minimal wear for her age.

Figure 20: The molars had significant wear while the
premolars had almost none; in fact, the maxillary right first
and second molars were just restored due to fractures.

Is it imperative that full-mouth rehabilitation be built
with access to a condylar position of centric relation
(CR)?

This goes back to an era where many occlusal philosophies
believed that if we didn’t restore patients in CR, the cases
would fail. There is ample research indicating that the vast
majority of humans do not have their intercuspal positions
coincident with CR. Depending on the study examined, the
range of humans whose intercuspal position is coincident
with CR varies from 1 to 20 percent. The bottom line is that
not having occlusion built in CR certainly does not mean
there is going to be failure or symptoms. What is necessary,
however, when we do a full-mouth reconstruction is a re-
peatable position of closure. Without that, anything we do
on the articulator cannot be predictably taken back to the
mouth. We can’t know that, when the patient closes his or
her mouth, we are going to get the same occlusion we saw
on the articulator. Consequently, I use CR, assuming that
the joints can comfortably be seated, because it provides the
most repeatable position of closure. I also think some cases
need to be built in CR to be successful. There are patients
who, in fact, go into a seated condylar position and grind
there. In these patients, we see significantly higher wear on
the second molars—possibly the first molar—with occa-
sional slight wear on the anterior teeth or the premolars. If
our goal is to protect the posterior teeth, it is necessary that
the condyle be seated with the anterior teeth in contact, so
that any mandibular movement actually discludes the pos-
terior teeth and takes advantage of the anterior guidance
(Figs 18-23). If we treat a particular patient who parafunc-
tions in a retruded position and build them in an anterior
position, the anterior teeth will not touch when the condyle
does seat. Then, they have the ability to put much greater
bite force on the posterior teeth. So the answer is no, it's not
imperative, but it certainly makes sense for most patients if
the joint can comfortably be seated.

Are the lateral excursive contacts we check for and es-
tablish in the laboratory on our articulators synonymous
with movements by the patients when they are in masti-
catory function?

No; there are several differences. First, during normal
function, such as incising or mastication, the patient
opens first, moves into position, and then closes into
their intercuspal position. Typically, when we move an
articulator, it is done with the teeth in occlusion as we
go into excursions, from the intercuspal position out as
opposed to the other way around. Secondly, we typically
move articulators left, right, and protrusive to evaluate
the occlusion. We know patients have a broad range of
positions that they move into that are in between pure left,

)
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right, or protrusive. What we can say, however, is that we
have a long history of evaluating occlusions the way we
have been taught. For the most part, these methods work
very successfully. The ultimate test, as I noted earlier, is that
we still have to evaluate the restorations in the patient’s
mouth, having them move in all directions, and giving
feedback. Ask the patient: Does something feel like it's in
the way? Is there something uncomfortable? Do you feel
restricted? If any of the answers is “yes,” then, regardless of
what we observed in the left and right movements, we need
to alter the restorations so that the patient has a sense of
comfort in terms of the guidance we are providing.

Q: With market trends in dentistry showing a decline in de- Figure 21: The mandibular arch had a similar pattern, heavy

mand for bigger, high-end esthetic and restorative cases, second molar wear, new first molar restorations due fo
what do you see regarding opportunities for growth in fractures, and minimal premolar wear. This pattern indicated a
these practices in the years to come? patient who parafunctioned in a retruded condylar position.

A:  If we look at a typical general practice, there usually are
four types of patients. First, there are “reactive” patients,
who tend to come in only because they have to (i.e., they
are in pain). When we offer them anything specific (e.g.,
“Your tooth is cracked, and if we don't do anything it is
going to break”), they are likely to say, “I'll wait for it to
break.” Second, there are “proactive” patients, who make
up the bulk of the general practice. These patients will come
in twice a year. If we tell them they have decay, they want
it fixed, as they don’t want the consequences of letting it
go untreated. They tend to be more sensitive to fees and
insurance issues. The third group, “discretionary” patients,
is driven by their appearance. They will agree to veneers,
bleaching, orthodontics, and whatever it takes to look bet-
ter. The fourth group, “regenerative” patients, will undergo
interdisciplinary dentistry, including implants and full-
mouth reconstruction; in short, whatever it takes to make
their oral condition and esthetics ideal.

Figure 22: The maxillary arch and mandibular posteriors were
restored in CR with anterior coupling to provide protection for
the posterior teeth by utilizing anterior guidance.

Based on my decades of experience, the biggest growth
potential for almost any dental practice is represented by
the “proactive” patient. We may think they want only what
their insurance companies will pay for and that they don't
want to do anything else. But my experience is that, when
we do an examination and share with the patient what
we've found as well as what most likely will happen to each
tooth if nothing is treated, we give them an idea of what is
possible. Then, we can ask them, “How would you like to
proceed? Is this something you would like to move forward
with?” Many of these patients actually desire more dental
treatment. That is certainly what we hear from students at
Spear Education. We work very hard at helping students
learn how to talk to patients, rather than just present treat-
ment plans. The feedback we typically get from dentists is
how surprised they are that many patients want to do more

Figure 23: The completed restoration and smile nine years
post freatment.
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dentistry. We just have to give them the opportunity to see
what is possible (and, often, phase it over several years).

In short, I think the biggest area of growth is what it has al-
ways been—sharing possibilities with “proactive” patients,

instead of trying to specifically target only “discretionary” | focus heavily on Iooking at occlusion
patients. from a diagnostic point of view,

Q: With your background in both periodontics and prosth- scruiinizing the ’remporomandibular
odontics, what is your assessment of the oral-systemic joints, muscles, and teeth.

connection and how a restorative occlusion-based prac-
tice can take advantage of this emerging trend?

A: 1 believe that our role is basically to evaluate the patient
comprehensively in terms of head and neck issues, includ-
ing joints, muscles, dental issues, and periodontal prob-

lems. There is no question that there is a potential link be- Dr. Spear is an affiliate professor of the graduate prosth-
tween certain periodontal diseases and particular systemic odontics program at the University of Washington. His
conditions, such as valve replacements and cardiovascular A dental degree and MSD were earned at the University
relationships. A restorative occlusion-based practice can ul 00 of Washington School of Dentistry. He is the founder of
make patients aware of several connections between restor- o Spear Education, in Scottsdale, Arizona.

ative dentistry, occlusion, and periodontal diseases. This - Disclosure: Dr. Spear is a stock shareholder in Spear
can be done by performing a periodontal evaluation, in- o /1 Education, in Seattle, Washington.

forming the patient of existing conditions, and educating
them about how dental disease can be linked to other is-
sues that are systemic in nature. I believe that patients who
are susceptible to periodontitis may have an increased risk
that uncontrolled occlusal issues may accelerate the rate at
which the periodontitis could progress. This, therefore, in-
creases the risk of systemic issues. Debates in the literature
about this issue will continue as they have for decades be-
tween those who believe there is a relationship and those
who don’t.*>
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harting Your Course

AACD Releases Accreditation Module

It is a badge of honor, a
sign of high skill level and
commitment to the field.
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Tiffany Stronghart

Cosmetic Dentistry (AACD) is a pivotal moment in a

cosmetic dentist’s or laboratory technician’s career. It is
a badge of honor, a sign of high skill level and commitment to
the field.

But the journey along the way is rigorous and not to be
taken lightly. That is why the AACD has developed a new online
“dashboard”—the Accreditation module—to help members in
the process (MIPs) by giving them a streamlined way to chart
their progress (Fig 1).

The module makes MIPs" administrative part of the
Accreditation process smoother so that they can focus on doing
great dentistry, instead of paperwork. With the more technical
aspects of the Accreditation process made easier through
the module’s tracking functions, the AACD hopes that more
members will be encouraged to begin and complete their
journey toward Accreditation (Fig 2).

The Accreditation process starts when an individual passes
the Accreditation Written Examination. After passing the written
exam, he or she has five years to complete the process. Dentists
are required to submit and pass five case types; laboratory
technicians are required to submit and pass three case types.
After the cases are completed, the Accreditation candidate
must pass an oral exam at the AACD'’s Executive Office in
Madison, Wisconsin.

B chieving Accreditation in the American Academy of
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Figure 2: Example of a Case Type | progress check, indicating
completed steps and those yet to be completed .

The module is available to AACD member dentists
and laboratory technicians who are in the process of Ac-
creditation, and it is also available to non-AACD mem-
bers. AACD members log into the module through My
AACD, the AACD’s online member community.

With the module, users can easily determine where
they are in the Accreditation process. They can see when
they took and passed the written exam, when their five
years comes to a conclusion, which cases they have sub-
mitted, and any remaining requirements left to fulfill. If
they have not yet passed the written exam, they can regis-
ter and pay for it through the module.

Upon logging into the module, the user will see three
categories: Written Examination, Clinical Case Submis-
sions, and Oral Examination (Fig 1). An overall prog-
ress bar is located at the top of the screen to let members
know how far they have come and what steps remain in
each category.

1 One of the module’s biggest benefits is that it allows MIPs
to submit their cases and other materials online. Il
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Figure 3: Example of case images uploaded to the module, with file names and descriptions.

When a user hovers over the Written Examination, Clini-
cal Case Submission, or Oral Examination categories with the
mouse, they will see an explanation of each requirement and
how the requirement must be fulfilled. For instance, the case
submission category provides detailed information about how
a user must submit case materials and what photo formats are
required. When users click on the case types, they are provided
with a printable guide explaining how the case will be judged
by Accreditation Examiners.

One of the module’s biggest benefits is that it allows MIPs
to submit their cases and other materials online, significantly
decreasing the amount of time normally needed to physically
mail materials to the AACD Executive Office (Fig 3). It is a huge
benefit for international members, who may normally have to
schedule several days or weeks for their case submission ma-
terials to arrive at the AACD Executive Office on time. Instead

It is a huge benefit for
international members, who may
normally have to schedule several
days or weeks for their case
submission materials to arrive at
the AACD Executive Office

on time.
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of dropping case submission materials in the mail, a user can
simply upload files to the module. When a user has successfully
uploaded images or other materials, they can see a progress bar
showing that the task is 100% complete, and will receive an im-
mediate confirmation.

Another helpful feature of the module is the deadline re-
minders. The module displays upcoming case submission
deadlines, and any future events or reminders relevant to the
Accreditation process. The reminders aim to keep MIPs on track
to achieving their Accreditation goals.

While the clinical steps in actually achieving Accreditation
have not become easier, the administrative work for MIPs is
now greatly simplified thanks to the module. Members in the
Accreditation process can rest easy, knowing that some of their
tasks are just a “click” away.

Mes. Stronghart earned a Master's degree in journalism from
the University of Wisconsin—Madison. She is a communication
specialist at the AACD Executive Office in Madison.

Disclosure: The author did not report any disclosures.
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The Importance of Occlusal Design

1 Unfortunately, when we plan
a cosmetic case, design for
esthetics too often outweighs
design for func’rion."

Christopher J. Stevens, DDS

Introduction

Cosmetic cases are treated in nearly every dental office. The most suc-
cessful practitioners compile a list of records in advance of care. These
records include photographs, as well as information on tooth shape,
tooth color, and midline position. To be complete, records also should
include incisal edge length, tissue modification requirements, stickbite
registration, and an evaluation of temporomandibular joint (TMJ) sta-
bility. These items help to ensure that the patient will receive success-
ful care. Fortunately, most patients do.

Unfortunately, some patients may not. When a case is initially un-
successful, many dentists tend to ask themselves, “What should I do to
fix it?” Perhaps, however, the first question actually should be, “Why
did it fail?” Then, an appropriate response to the failure can be deter-
mined.

In the author’s experience, failures usually can be traced back to a
lack of respect for function. Unfortunately, when we plan a cosmetic
case, design for esthetics too often outweighs design for function. Al-
though it is hoped that the patient’s function can adapt and/or tolerate
the planned esthetic form, sometimes the patient cannot tolerate the
changes. In these cases, restorations can break or symptoms such as
jaw or muscle pain or dental sensitivities can occur.

In the author’s opinion, most cases have a functional plan devel-
oped according to the doctor’s or laboratory’s preference of articula-
tors. This type of plan generally considers lateral and protrusive ex-
cursions, often critical to the success of a case. However, this design
frequently is based only upon average settings of the articulator being
used and not the actual functional requirements of a particular pa-
tient.

One means of understanding the potential impact that function
will have on esthetic changes is to design provisionals that can be test-
ed functionally. Mastication analysis is considered the truest method
of functional evaluation.!? As such, measuring the ability to function
under masticatory demands with the provisionals should give the cli-
nician insight into the patient’s ability to function with the final res-
torations.

Stevens
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Case Study

A 62-year-old man wished to esthetically enhance his
smile. His periodontal health was within normal lim-
its. After gathering complete records, it was clear that
he presented several challenges regarding enhanced
esthetic design. These challenges included unilateral
crossbite on the left side, significant maxillary cant, re-
verse anterior Curve of Spee, deep posterior Curve of
Spee, midline discrepancy, and moderate tooth wear
(Figs 1-2b).

Findings

TMJ stability was evaluated by using joint vibration
analysis (BioJVA, BioResearch Associates; Milwaukee,
WI). Minimal vibrations were evident, and, because
this analysis has a specificity of 98%, his TMJs were
considered normal.> Because the treatment plan in-
tended to enhance the left buccal corridor by revers-
ing the crossbite, mastication traces were also obtained
(Fig 3). These traces are obtained through utilization
of a jaw-tracking device recording movement of a
magnet affixed to the patient’s mandible (Fig 4). The
movements recorded include vertical, anteroposterior,
and lateral jaw motions. Once the jaw tracker and
magnet are placed, a recording is generated by asking
the patient to place pre-softened gum on their tongue
(Fig 5). The recording is started and the patient is
asked to chew either on the left or the right side. Anal-
ysis of the recording can then be completed. Mastica-
tion patterns can be used to analyze TM] function as
well as chewing function. In this case, mastication pat-
terns also supported the initial impression of normal
TMJs.*?

As anticipated from physical examination, the chew-
ing pattern on the left was reversed in a crossbite situa-
tion. The patient opened laterally and closed medially
(Fig 6). His turning point was on the appropriate side.
It was not clear, however, if he would be able to function
with a new occlusal scheme if his crossbite relation-
ship was altered. In other words, after so many years in
a reversed chewing pattern, it needed to be determined
whether the patient would be able to adapt to and func-
tion with a normal occlusal relationship. The chewing
pattern of the right side was normal, other than an in-
crease in the maximum lateral width. As expected, the
patient opened medially, had a turning point on the
right side, and closed laterally to chew on the right side

(Fig 7).

Treatment Options

After the records were obtained and evaluated, treat-
ment options were discussed. It was explained to the
patient that the cant and the midline discrepancy
could not be corrected without orthodontic interven-
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Figure 1: Unretracted preoperative view. The midline discrepancy and
the anterior reverse curve are both evident.

AR

Figure 2a: Retracted preoperative view. The cant, wear, and crossbite
present further challenges.

Figure 2b: Retracted preoperative view. The blue line is a reference
determined from the stickbite. The stickbite reference is perpendicular
to an imaginary line drawn vertically from the patient’s nasion fo
gnathion. The cant and reverse anterior curve are evident,



Figure 3: Example of normal left-sided chewing
function. This is an average chewing pattern of
10 to 15 cycles. While no two cycles of chewing
are the same, averaging a sequence can reveal
the underlying pattern of movement as normal, : :

altered by TMJ dysfunction or altered by Figure 4: A patient with jaw tracker in place. Note the magnet

malocclusion. The red line is opening; the blue is affixed to the gingival tissue of the mandibular anterior teeth.
line is closing. Movement of the magnet is tracked within the sensors on the
jaw tracker.

Figure 5: After placement of the magnet, a recording is
generated by placing pre-softened gum on the patient’s
tongue. The recording is started, the gum is moved to the
side being tested, and the patient chews the gum for 15
seconds.

Figure 6: Preoperatively, the left side has a
reversed sequence of opening and closing
patterns. Note that the opening trace is
lateral (red) and the closing trace is medial
(light blue), due to the crossbite.

Stevens
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tion. The patient rejected this option due to the length
of treatment. Furthermore, he understood that ortho-
dontics would not change the shape and color of his
teeth. A second option of fewer veneers (primarily
##7-10), whitening, and orthodontics was also not an
option due to the treatment time of the orthodontics.
The patient did accept, however, the option of care on
21 teeth.

The patient was told that functional mastication
testing of the crossbite would be evaluated prior to de-
signing the final restorations. The wax-up and thus the
provisionals would reverse the crossbite. The patient’s
mastication patterns while in provisionals would be
recorded, evaluated, and compared to the pretreat-
ment traces. If the mastication traces demonstrated
no difficulty with function then the final restorations
could be designed to reverse the crossbite and enhance
the buccal corridor. The patient understood he would
need to return to a left-sided crossbite if function dic-
tated it.

Treatment

A white wax-up was completed on 21 teeth, including
##4-14 on the maxillary arch and ##20-29 on the
mandibular arch. Tooth #14 would be brought into
an edge-to-edge position and, from there, a normal
relationship was designed. Phonetic and esthetic
testing for incisal edge position determination
demonstrated the current position of the distal-incisal
edge of #8 was an appropriate length and the wax-up
was made accordingly.

Preparations were performed in the normal man-
ner, with all 21 teeth prepared in a single visit. After the
proper depth of the preparations was ensured using a
reduction guide, core shades of the preparations were
obtained with a Stumpf shade guide (Ivoclar Vivadent;
Ambherst, NY). Provisionals were fabricated using a
polyvinyl siloxane-lined Sil-Tech matrix (Ivoclar Viva-
dent) filled with Luxatemp (Zenith/DMG; Englewood,
NJ). The occlusion of the provisionals was adjusted,
the provisionals were polished, and the patient was
dismissed (Fig 8).

After five days in the provisionals, the patient
returned to the office for follow-up mastication
testing. The crossbite was “corrected” esthetically and
functionally. The occlusal design allowed the patient
to continue his habitual reverse sequence, as the
patterns were consistent with those observed in the
pretreatment traces (Fig 9). Had the left-sided crossbite
been blindly corrected, there would have been concern
about functional adaptation. However, because the
provisionals were tested and it was demonstrated that
the patient could function with them, they could serve

f
L

Figure 7: Preoperatively, when chewing on

the right side, the patient opens (red) medially
and closes (light blue) laterally, indicating
normal sequencing. There is an increase in the
maximum width of the open and closing traces.

Figure 8: Provisional restorations for ##4-14 and ##20-29. The correction
of the left crossbite starts at #14. Note that the cant and the midline
discrepancy still exist and are accepted by the patient.



as a “road map” for the final restorations. The author
expected that, as this patient was older, it might be
more difficult for him to change his function from a
reverse sequence to a normal movement pattern. More
studies are needed to analyze the ability to change
from reverse to normal sequencing.

It should be noted that mastication is not used to
design the occlusal scheme of the wax-up and thus the
provisionals; rather, it is a method used to test the oc-
clusal design. In other words, it is a method to assess
how well the design is working within that particular
patient’s physiology. As it is a measure of the actual
function of the patient, it is more reliable than static
entities like articulating paper or shimstock.

The final restorations were fabricated using IPS
Empress (Ivoclar Vivadent). The provisionals were
removed, the preparations were scrubbed, and the
final restorations were tried in place for fit, con-
tacts, shape, and color. After approval by the pa-
tient, a rubber dam was placed for isolation. Using
proper adhesive techniques, the restorations were
seated using RelyX Veneer (3M ESPE; St. Paul, MN).
Cleanup of excess bonding resin was completed,
preliminary occlusal adjustments were made, and
the patient was rescheduled for final adjustments
(Figs 10 & 11).

The patient was scheduled for mastication analy-
sis one month post-insertion. Chewing traces again
were obtained using both gum and licorice as a bolus.
The patterns were consistent with those observed in
the pretreatment traces (Fig 12). Furthermore, the pa-
tient reported no concerns with the final outcome and
tolerated the change in his occlusal scheme without
incident. At the one-year follow-up appointment, all
restorations were intact and the patient was function-
ing without difficulty.

Conclusion

Much of today’s dentistry can be performed with
incredible predictability. However, some cases may be
less predictable, especially when the intent is to change
the occlusal environment to enhance esthetics. Nearly
all of these cases affect physiology—at times positively
and at times negatively. When physiology is negatively
affected, clinicians may see fractured restorations and
patients may report TMJ-type symptoms. In these
cases, function needs to be considered as a source
of the problem. Fortunately, through the use of
advanced measurement protocols, dentists can now
test and monitor function before designing the final
restorations.

Figure 9: Mastication trace chewing on the left with the
provisionals in place. Note that the pattern is similar to the
preoperative trace, indicating that the patient will accept the
crossbite correction.

Figure 10: Retracted view of the final restorations.

Stevens
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Careful Planning

to Replace Congenitally
Missing Teeth

Using Hybrid Restorations to Complete a Smile Makeover

Thomas E. Oppenheim, DMD, FAACD

Abstract

Our responsibility as dentists is to identify the appropriate solutions
to meet our patients’ needs and goals while giving them the best pos-
sible level of care. Sometimes, what is deemed the standard of care
is incompatible with a patient’s most significant needs and desires.
For example, the standard of care for replacing congenitally missing
incisors surrounded by healthy teeth is placing an implant-supported
restoration. However, for any number of reasons—including time
constraints, economic issues, and biological factors—some patients
may adamantly refuse this treatment in favor of a three-unit fixed
restoration. Regardless, properly planned and well-executed esthetic
restorative dentistry incorporating three-unit bridges in the anterior

sextant can profoundly influence our patients’ lives in both tangible
Key Words: Smile design, gingival

and intangible ways. This article details the treatment planning and recontouring, occlusion, authentic
leucite-reinforced pressed ceramic
restorative decisions undertaken to restore the smile of a patient with technology, hybrid restorations,
three-unit fixed restorations, esthetic
congenitally missing anterior teeth. functional restorations
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Figure 1: Preoperative full-facial image revealing missing
lateral incisors and gummy appearance.

Introduction

As dentists, we are often placed in the difficult posi-
tion of providing our patients with the most advan-
tageous outcomes based upon their individual needs
while simultaneously incorporating principles of
minimally invasive dentistry. Patients desire solutions
that are fast, reliable, and long-lasting regardless of
the complexities that their condition may present.
Our responsibility is to identify the appropriate solu-
tions to meet our patients’ needs and goals while giv-
ing them the best possible level of care.

In addition to minimally invasive treatments, smile
design principles also dictate the techniques and pro-
cedures required. While research shows esthetics are
generally a matter of personal opinion, patients de-
mand restorative work that appears natural and is
esthetically pleasing.! Smile design principles and es-
thetics have evolved as dentistry transitions from ag-
gressive tooth preparation to preserving and building
upon natural tooth structure. Therefore, reducing nat-
ural tooth structure is minimized in favor of augment-
ing the natural teeth through smile design principles
that emphasize augmentation and tensional integrity
when designing crown and bridge restorations.?
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Smile design principles and esthetics
have evolved as dentistry fransitions
from aggressive footh preparation to
preserving and building upon natural
tfooth structure.

Multidisciplinary procedures, such as reconstruction of the maxillary
anterior segment, generally necessitate a combination of treatment op-
tions to achieve optimal esthetics, function, and comfort.> After tooth
extraction, the interproximal papillae recede and the buccal bone col-
lapses. This presents the challenge of restoring an edentulous space in the
esthetic zone. A viable nonsurgical option is placing a temporary bridge
with an ovate pontic at the time of extraction to support the proximal
papillae, facial soft tissue, and healing gingival tissue.* Another option is
resin-bonded bridges.® Research shows that resin-bonded bridgework has
an 84 percent success rate.®

Porcelain materials used in combination with improved bonding
materials and techniques enable the realization of conservative esthetic
restorations fabricated without the need for metal substructures, facilitat-
ing smile design principles involving optical properties, light reflection,
and gingival health.” When replacing missing maxillary anterior teeth, a
difficulty that arises is concurrently providing an improved tooth-to-soft
tissue relationship, regardless of whether the restorative modalities are
implants, naturally supported fixed bridges, or removable partial den-
tures. To achieve esthetically harmonious soft tissue architecture when a
high gingival smile line is present, reestablishing the interdental papillae
is essential. Careful planning and proper communication with the pa-
tient regarding these issues is necessary for thorough understanding and
educated consent to treatment, as well as clinical and esthetic success.®

Typically, the standard-of-care treatment for missing teeth—especial-
ly when the teeth on either side of the space are intact and restoration-
free—has transitioned to implant-supported crowns. However, there are
circumstances that may require dentists to treatment plan an esthetic
fixed three-unit restoration. These include the need to restore the adja-
cent teeth, limited bone in which to place an implant, and/or a patient’s
desire for quick and predictable treatment without procedures that re-
quire ongoing healing and repeat visits.

In the case discussed here, the patient first presented at our office nearly
five years ago. She had recently completed orthodontic therapy and was
seeking a solution for her congenitally missing lateral incisors, mottled
tooth discoloration, overjet, and occlusal issues.” After the initial con-
sultation, the patient and her parents discussed all of the issues with her
smile and the need to complete treatment within a limited time frame.
It was mutually decided that two fixed three-unit Authentic-pressed-to-
metal “hybrid” bridges (Jensen Dental; North Haven, CT) would be used
to replace the lateral incisors and create a more pleasing proportion for



esthetics.'® Authentic veneers were also selected to complete the
required 10-unit restoration.

Case Presentation

An 18-year-old female presented with a chief complaint about
congenitally missing lateral incisors (Fig 1). Shy and quiet, she
attributed her reserve to her unesthetic smile. Having recently
completed orthodontic therapy, she wanted to close the spaces
between her teeth. Because she would be leaving for college at
the end of the summer and wanted an immediate solution, the
time frame for completing her restorations could not exceed
three consecutive months. As implant restorations can take up to
six months (factoring in healing time), they were deemed inap-
propriate for this patient based upon her personal needs."

Diagnosis

After a standard clinical examination, it was apparent that the pa-
tient exhibited occlusal defects, including a lack of stable centric
stops on the cuspids and central incisors (Fig 2). Aside from es-
thetically obvious congenitally missing lateral incisors, there was
generalized discoloration of her teeth and a distinct morphologi-
cal difference between the uneven, mottled central incisors. The
patient also displayed mild decalcification and enamel dysplasia.
The patient’s cuspids and bicuspids were relatively short, causing
a somewhat “gummy” appearance that was especially evident
during a broad smile; this would require some gingival reduc-
tion (Fig 3). Lastly noted, the ridge thickness was inadequate
for placing implants in the correct three-dimensional positions
unless soft tissue and/or bone augmentation was implemented.
Unfortunately, these requisites would result in overall treatment
and healing time surpassing the three-month time limit the pa-
tient had established.

Treatment Planning

Several treatment options were discussed with the patient re-
garding replacing the congenitally missing lateral incisors. These
included single-tooth implants, removable prostheses, con-
ventional fixed or cantilever prostheses, Maryland bridges, and
orthodontic repositioning of the canines to close the edentulous
areas. The advantages and shortcomings of each treatment al-
ternative, both from an esthetic and practical standpoint, were
discussed. This discussion addressed the tooth reduction usually
associated with conventional fixed prostheses. In this particular
case, the necessary osseous grafting and ridge augmentation re-
quired to render each edentulous site “implant-ready” also were
discussed.

During the co-discovery and co-diagnostic process, it became
apparent that the patient displayed at least 10 maxillary teeth
when smiling broadly. Among those 10 teeth were the four dis-
colored anterior teeth, two of which were uneven and had caries
beneath a bonded wire retainer, and all four of which were out
of occlusion, having no stable centric stops at all.

Oppenheim

Figure 2: Close-up retracted preoperative image showing uneven
central incisors and gingival prominence.

Figure 3: Preoperative image of the patient in natural smile,
revealing the gummy appearance of the excess gingival tissue.

The patient understood and
acknowledged the distinct
necessity for functional as well
as esthetic restoration of all
four anterior abutment teeth,
as well as removing caries
during the restorative process.

Journal of Cosmetic Dentistry } 39
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The patient understood and acknowledged the distinct necessity
for functional and esthetic restoration of all four anterior abutment
teeth, as well as removing caries during the restorative process. She
also understood the added benefit of maintaining a healthy long-
term orthodontic retention. Therefore, the patient opted to replace
the lateral incisors in conjunction with the esthetic/functional res-
toration of the anterior sextant utilizing two conventional three-unit
fixed bridges.

Ovate pontic designs were chosen for teeth #7 and #10, not only
for hygienic purposes, but also to create the illusion of natural teeth
with normal emergence profiles. A gradual sloping transition of the
porcelain from beneath the tissue, accompanied by mild compres-
sion toward and into the interproximal areas, would facilitate the
formation of “pseudo” papillae, which further increased the esthetic
qualities of each bridge.

The Authentic Pressable Ceramic System would be utilized to op-
timize function and strength without sacrificing esthetics. The bicus-
pids would receive Authentic veneers to complete the 10-unit smile
transformation.

Procedures and Protocol

An initial wax-up on a diagnostic model was created from a vinyl
polysiloxane (VPS) impression (Imprint II, 3M ESPE; St. Paul, MN),
using a preoperative stickbite and stickbite photographs as a guide
for the patient’s midline and smile line (Fig 4). Pontic sites were
scored on the model and excavated approximately 1.5 mm to 2 mm
to help in determining how much of the pontics could be com-
pressed down onto the tissue. The pontic sites were waxed to ideal
contour with properly positioned gingival zeniths. A Sil-Tech (Ivoclar
Vivadent; Amherst, NY) putty matrix was then formed and fabricated
from the initial wax-up.

Gingival recontouring was accomplished around teeth ##4-13 to
lengthen the cuspids and bicuspids, and to achieve harmonious sym-
metry of the surrounding gum tissue above each tooth. The patient
was anesthetized with Citanest Plain (Dentsply Pharm.; York, PA)
and Septocaine (Septodont; Lancaster, PA). Type I esthetic crown
lengthening/gingival recontouring was accomplished via radiosur-
gery to create ideal gingival margin locations while simultaneously
avoiding the violation of biologic widths (Fig 5).

The pontic socket depression was established with radiosurgery
and surgical diamond burs. To evaluate the feasibility of ovate/semi-
ovate pontic sites, additional bone sounding was accomplished in
the edentulous areas of #7 and #10 while the patient was anesthe-
tized to determine the thickness of the respective soft tissue layers
and proximity of the underlying alveolar bone beneath each pontic.
Each wound was treated with tincture of benzoin and myrrh.

The teeth were prepared by strictly adhering to requirements that
would allow for adequate pressed material thickness, maximum po-
tential strength, and esthetics of the bridges and veneers. It was im-
perative that adequate room for strength be considered. Caution was

Figure 4: A stickbite was taken fo facilitate identification of
the patient’s midline and smile line.

Figure 5: Retracted view of the patient’s gingival tissues
following gingival recontouring procedures.
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Figure 6: A photograph of the preparations was taken
with the shade guide.

taken to avoid sharp internal line angles and under-
cuts, while maintaining shoulder preparations with
butt joint margins for abutments and deep chamfers
for the veneers.

Incisally, the preparations approximated a 2-mm
reduction from the planned final crown length. The
two-plane facial surface reduction was .8 mm to 1
mm in the cervical one-third, and approximately 1.2
mm to 1.5 mm in the incisal two-thirds of the crown.
A minimal taper of an estimated 10 degrees was tar-
geted. Because all four of the anterior teeth were pre-
viously 1.5 mm to 2 mm out of occlusion, sufficient
room for the planned hybrid framework and a lingual
clearance of 1.5 mm was easily preserved in centric
contact areas.

A base shade of Chromoscope 030 (Ivoclar Viva-
dent) was chosen as the final shade for the pressed
ceramic restorations. The BOO+ ingot was selected
for this particular case because it contains a small
amount of opacity yet retains its depth of color and
fluorescence. A photograph of the preparations with a
preparation shade guide (ND2) was taken and sent to
the laboratory (Fig 6).

A final bite registration was made with a super-rig-
id VPS bite registration material (Mega Bite, DenMat;
Santa Maria, CA), as well as a final stickbite registra-
tion using a medium-viscosity VPS bite registration
material (Vanilla Bite, DenMat) and a Benda Brush
handle (Centrix; Shelton, CT). A stickbite photograph
was also obtained.

A final impression was made using heavy and light
body materials (Imprint). Tissue retraction was ac-
complished using a combination of a temporary gin-
gival retraction system (Expasyl, Kerr; Orange, CA)
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and tiny, isolated segments of a very thin, braided retraction cord (Gingi-
BRAID+ 0a, DUX Dental; Oxnard, CA).

The provisional restorations were created using a composite resin in
shade Bleach White (Integrity, Dentsply Int.; Milford, DE) and were pat-
terned after the wax-up by using the Sil-Tech putty matrix. Renamel flow-
able microfill composite (Cosmedent; Chicago, IL) was used to refine the
pontics and the margins of the temporaries. The composite was added
incrementally to create the compression into the tissue. The provisional
bridges were tried in to confirm a slight amount of positive pressure in
the pontic areas. The provisionals were glazed (BisCover LV provisional
glaze, Bisco; Schaumburg, IL) and cemented with a provisional cement
(TempBond NE, Kerr).

The occlusion and contours of the temporaries and pontics were re-
fined, and the patient’s speech patterns and phonetics with the temporar-
ies were assessed and confirmed. Smile design and color schematics were
revisited to ensure the esthetics would satisfy the patient’s requirements.
Photographs, a bite registration, and a stickbite were taken of the tempo-
raries to be sent to the laboratory along with a detailed prescription and
checklist. This included preoperative and provisional photographs, along
with preparation shade photographs, stickbite and stickbite photographs,
preoperative and provisional models, original wax blueprint, provisional
bite registration, trimmed wafer-thin master bite registration, master im-
pression, and opposing master impression.

Laboratory Fabrication

The Authentic Pressable Ceramic System was selected to optimize func-
tion and strength without sacrificing esthetics. There was a two-fold ad-
vantage of using this leucite-reinforced pressed ceramic technology. First,
it is kind to the opposing natural dentition; and, second, it demonstrates
a uniform optical refractive index in the mouth, even with mixed media
cases. An additional attribute of Authentic is its superior biocompatibility.
This case translated into a strikingly natural, vital smile that exhibited the
“pop” all dentists seek and discriminating patients desire.

Additional steps were taken at the laboratory when fabricating the
bridge restorations to ensure strength and to optimize the natural beauty,
subtle nuances, and translucence in the anterior sextant. As opposed to a
solid metal framework with typical abutment copings, a “hybrid frame-
work” was fabricated for each “not-so-conventional” bridge (Fig 7).

This unique hybrid framework was perforated and embedded into the
wax-up from the lingual aspect to ultimately incorporate strength and
stability within the pressed ceramic material without compromising the
beauty of the underlying tooth structure (Fig 8). Not only would natural
light be able to pass through the framework, but light curing and com-
plete polymerization of the adhesive luting cement would also be assured
(Fig 9). The final result was a beautifully crafted, metal-reinforced pressed
ceramic bridge that would facilitate light transmission.

Journal of Cosmetic Dentistry ¢ 4'|
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Try-in Appointment

When the patient returned for the cementation appointment, the
temporaries were removed with hemostats and a large spoon exca-
vator. The preparations were cleaned using a combination of a scal-
er, explorer, sandblaster, and an antimicrobial scrub (Consepsis,
Ultradent; South Jordan, UT) with a slurry of pumice and hydrogen
peroxide. Hemostasis was achieved with ViscoStat (Ultradent).

All restorations were tried in with RelyX try-in paste shade BO5
(3M ESPE). Each bridge was tried in and held with sustained, pro-
gressive pressure until both were completely seated with pontics
fully compressed into intimate contact with the tissue in the ridge
areas with no blanching (Fig 10). Any areas of blanching were
marked with pressure-indicating paste, and the pontic was meticu-
Figure 7: Hybrid framework prior fo opaquing, with “fail” lously adjusted and polished until there was only passive contact
attached fo facilitate handling of the framework and bridge with the tissue.
during fabrication in the laboratory. After all units were in place, the patient was seated upright in the
chair to assess all requested esthetic parameters. Once these were
confirmed, the patient was given a mirror for the preliminary reveal
and encouraged to walk around the office and view the restorations
privately and under various lighting conditions, including outside.
After she approved the restorations, they were removed, cleaned,
and readied for bonding.

Cementation

The restorations were washed thoroughly, re-etched with 9.6 per-
cent hydrofluoric acid, and silanated. They were coated internally
with a thin film of Adper Single Bond Plus adhesive (3M ESPE)
and loaded with RelyX veneer cement shade BO5, then set aside
sequentially on an ambient light-protected tray. ViscoStat was reap-
plied within and around the sulcular areas, and each preparation
was thoroughly cleaned with Consepsis, after which all prepara-
Figure 8: Adapting the opaqued framework to the tions were washed with copious amounts of water.

preparations on the working model with hemostats. The enamel was selectively etched with 38 percent phosphoric
acid and washed thoroughly. All preparations were then complete-
ly isolated from moisture contamination and coated with G-Bond
one-component, self-etching, light-cured adhesive (GC America;
Alsip, IL) and thinned with an air syringe and an HVE suction tip
(Medicom; Tonawanda, NY).

The veneers were gently seated in pairs onto the preparations;
and while stabilizing the veneers with the end of a Benda Brush
handle, they were tacked into place with an Optilux 501 curing
light (Demetron/Kerr; Orange, CA). Each bridge was seated and
held down by the doctor while the assistant tacked each abutment
with the curing light tacking tip.

All remaining cement was then semi-cured using a wave tech-
nique with a slow, sweeping back-and-forth motion once on the
lingual aspect of the bridges, and then back and forth once all
across the labial surfaces. Gross cement removal was accomplished
with a sickle scaler. Each labial and lingual surface was then light
cured individually for 30 seconds, after which De-Ox glycerin
(Ultradent) was applied to the marginal areas and light cured for an
additional 10 seconds.

Figure 9: Photograph of the bridge restoration after divesting
with sprues still in place.

-
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Figure 10: Intraoral lingual view of bridge during try in. Figure 1: Postoperative retracted view of definitive restorations one
week after placement.

The restorations were then thoroughly washed and dried. Final
cement removal was achieved using a Hu-Friedy (Chicago, IL) H6/
H7 sickle scaler and Miltex (York, PA) #12 and #15 stainless steel dis-
posable scalpels. Marginal flash was assessed using a sharp explorer
and Butler unwaxed floss (Sunstar Americas; Chicago, IL). Using a
Hu-Friedy Kincheloe gingival retraction instrument, the tissue was
gently retracted while slight marginal irregularities and flash were
removed with fine and ultra-fine diamonds (Brasseler USA; Savan-
nah, GA).

Centric contacts and excursive movements were evaluated using
AccuFilm (Parkell; Edgewood, NY). With copious amounts of wa-
ter, Brasseler finishing diamonds were used to progressively refine
the occlusion. Final polishing of adjusted areas was accomplished
using Brasseler’s Dialite Intra-Oral Porcelain Adjustment and Pol-
ishing Kit to create a wet, glazed look to the finished restorations
(Figs 11 & 12).

Conclusion

Properly planned and well-executed esthetic restorative dentistry
can profoundly influence our patients’ lives in both tangible and
intangible ways.!? This case demonstrates first-hand how clichés
such as “change your smile, change your life” are accurate. During
the patient’s initial visit, she had a shy and quiet demeanor due to
W her lackluster and displeasing smile. After completing her restorative
Figure 12: Full-face postoperative image of the definitive treatment, she was radiant and overflowing with self-confidence
restorations. (Figs 13 & 14). She stated that her new smile was having a posi-
tive impact on all aspects of her life, including relationships and her
newfound modeling career. This case, although almost five years old,
is still an unqualified success. Sarah’s smile looks as healthy and as
strikingly natural today as when it was originally completed.

Making a positive difference in a patient’s life—as in the case pre-
sented here—is extremely rewarding. Commitment to excellence, ad-
herence to proven principles, and meticulous attention to detail can
not only yield outstanding esthetic results for our patients, but can
also provide them with a sound investment in the healthy longevity
of their entire dentition.
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I CLINICAL COVER STORY

Figure 13: Final view of the patient demonstrating her natural

smile.

Figure 14: A very happy patient.
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LVI Neuromuscular Dentistry Philosophy
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Key Words: Neuromuscular dentistry, muscular physiologic bite,
neuromuscular orthotic, physiologic occlusion, parafunction

Introduction

As dental professionals, we do what we believe is right for our
patients. In line with its educational mission to provide a forum for
various viewpoints and thoughts, the jCD invited Dr. Bill Dickerson
to participate in a “Myths vs. Realities” article on neuromuscular
dentistry (ND). Dr. Dickerson is the founder and CEO of LVI Global
in Las Vegas, Nevada. LVI teaches ND, which treats to a muscular
physiologic bite. Although it is not a new concept, it is still not
widely understood by many dentists. The “myths” were submitted
by members of jCD’s Editorial Review Board. It is hoped readers will
find this article informative as it addresses possible misconceptions

about ND.
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Opening Comments from Dr. Dickerson

I was asked to talk about some of the “myths” that
still may exist about ND. Actually I was surprised that
there are still such questions or concerns regarding ND
after the more than 13 years that LVI and others have
been trying to educate our profession. Many dentists
have realized the power of the physiological approach
to occlusion and have been exposed to the scientific
evidence relating to neuromuscular dentistry.!*’ I agree
that it is important to address any misinformation and
clarify what ND is about. I appreciate the jCD giving

me an opportunity to discuss these myths.

If a patient can adapt and does not
have symptoms, the NM dentist is
trained to not do anything.
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Myth

A neuromuscular (NM) orthotic does not address or
solve the underlying problems of parafunctional brux-
ing and the final NM restorations only move cusps
and cuspal inclines from the destructive horizontal
bruxing path.

Reality

If that were the case, then any “splint” would work.
But they don’t. Many cases of temporomandibular
disease (TMD) where patients were given appliances
in the past with no results have been successfully treat-
ed with an NM orthotic. We have literally had patients
come in with a box full of “splints” that had been
made for them. Yet putting them in their NM position
with an appliance immediately resolved the problem.
It is not the piece of plastic, but how it was determined
where to place that piece of plastic that makes all the
difference.

But how to eliminate all inclines? Don’t they have
to “hit” something? Even if they only hit the cuspid,
they would destroy that as well, and we have seen
thousands of cases where the cuspids have been worn
down due to bruxing. But by relaxing the muscles
through neuromuscular principles we can eliminate
bruxing.?” 1 personally have never been able not to
stop someone from bruxing with NM treatment. The
bite will try and equilibrate itself through bruxing to
find a comfortable muscular position. Finding that
position before restoring the teeth prevents bruxing
and is the reason why NM dentists don't have to give
their patients nightguards to protect their esthetic res-
torations (Figs 1 & 2).

Myth
NM dentistry always results in a full-mouth
restoration.

Reality

That is not true. LVI teaches treatment for complex
cases ranging from coronoplasty (minor tooth recon-
touring) to orthodontics. Restoratively it can range
from a few teeth to a full mouth, depending on the
individual situation of each case. The LVI dentist sees
the complete picture of the health of the system, in-
cluding the teeth, bones, muscles, and joints. Some of
these patients will benefit from full-mouth rehabilita-
tion and some will not, but all should have a compre-
hensive evaluation.
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In addition, just because someone is not in their NM posi-
tion, does not mean they need treatment. If a patient can adapt
and does not have symptoms, LVI students are trained to not do
anything. But the patient still needs to be diagnosed as they may
be predisposed to problems. It is the ethical responsibility of the
clinician to inform their patients. It is no different from an ethi-
cal physician informing his or her patients of increased serum
cholesterol level rather than waiting for a heart attack. By letting
them know that, they can immediately seek proper treatment if
issues arise (Figs 3-5).

NM dentistry goes from using a transcutaneous neural stimulator
(TENS) unit to finished restorations without testing the new verti-
cal dimension of occlusion (VDO).

Reality
Courses at LVI stress the importance of achieving comfort with
an NM orthotic before doing any irreversible dentistry. In this
respect, the LVI protocol is in conformance with the ADA’s TMD
dental practice parameters. I show failed cases in a lecture at
LVI; failure to achieve healing and stabilization by transitioning
through the orthotic stage is the leading cause of why things go
wrong. Sometimes it may take up to a year of orthotic therapy
to achieve desired results. Sometimes, Phase 2 (permanent case
stabilization) can begin after a month of orthotic therapy, but it
is dependent upon the individual case and the existing pathology.
The beauty of NM dentistry is that we know before we ever
touch the teeth whether we can help the patient. And we stress
not to start irreversible treatment until the dentist knows they
have them in a comfortable and balanced position and can back
that up subjectively through symptom resolution or objectively
with EMG data. Now, without proper knowledge, the bite transfer
can lose the bite as well as during case finishing. NM dentistry is
not difficult, but it cannot be performed without proper training
and knowledge (Figs 6-9).

Myth

Muscle-guided vertical position obtained with NM concepts
can often lead to long anterior teeth when compared to average
length of natural teeth. It seems unlikely to achieve normal teeth
lengths using the neuromuscular discipline.

Reality

The average width-to-height ratio is based upon esthetics and
does not create long teeth. It is possible that some dentists and/
or patients select longer or whiter teeth for some reason known
only to them, but the teachings of LVI are based upon the “golden
proportion” found in nature.
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Figure 4: Bite after coronoplasty in NM position.

Figure 5: NM interferences marked for adjustment.



Many dentists are used to seeing worn-down, stubby teeth
and some assume that is normal. There are scientific principles
around determining tooth size. The good news is that in the six
dimensions of occlusion (vertical, lateral, AP, pitch, roll, and
yaw), vertical is the most “forgiving” and the treating dentist
has the freedom to adjust the length of the teeth pretty much as
much as he or she wants (Fig 10).

Myth

Neuromuscular dentistry is necessary and/or considered as part
of an evaluation, even if a patient comes in for a cosmetic im-
provement to their smile and has no biologic abnormalities with
their temporomandibular joints, and has no muscular sympto-
mology with function. For example, the patient does not desire
lengthy orthodontic treatment to correct maxillary and mandib-
ular anterior crowding.

Reality

Dentists can diagnose only what they can see. Prior to going to
dental school, a dentist couldn’t diagnose much past dentures
and decay that was visible to the naked eye. If you introduce
x-rays, then all of a sudden the dentists who use them can di-
agnose interproximal decay much earlier and those who don't
use x-rays may claim the others are “over-diagnosing.” Dentists
who use lasers or digital photography to assist in gathering data
will have the same allegations made against them. In exactly the
same way, dentists who evaluate the comfort of the musculature
using scientific data may be met with the same criticisms.

When a dentist does a thorough and complete examination
of the patient, muscular harmony and pathology should be
evaluated. As stated above, if someone is not in their muscularly
harmonious position, that does not necessarily mean they need
treatment. For example, [ am not in my NM position but have no
symptoms. However [ am one of the rare members of the popu-
lation that rest their jaw away from its working position. Most
people hold their jaw close to the “activity.” If I diagnose anyone
like myself, or anyone that has no pain even though they are
not in their NM position, I will not suggest treatment. But I do
inform them of the condition of their bite. This is analogous to
a medical doctor informing someone with high blood sugar that
they might develop diabetes in the future or that a high choles-
terol level predisposes them to plaque buildup in their arteries
and to be cognizant of it. I am not sure how this is any different
from a dentist informing a patient of an “incipient” lesion and
that he or she will watch it to see if it develops into something
worse.

Now, if someone has no symptoms but shows “signs” of NM
disharmony, like anterior wear, then doing esthetic treatment on
that case may be ill advised without first eliminating the cause of
the parafunction. The longevity of the restorations may be sacri-
ficed for the expediency of a short-term financial gain. Nothing

Dickerson

Figure 8: Overclosed bite before orthotic.
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The beauty of NM dentistry is
that we know before we ever
touch the teeth whether we
can help the patient.

Figure 9: Dual-arch LVI orthotics placing patient in NM position.

Figure 10: Normal height restoration case showing golden rectangle.
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is being done to change what is causing the parafunction and
it will continue. The burden of responsibility lies with the pa-
tient after informing them of the diagnosis. If they choose to
continue with esthetic treatment, [ will...but I won't guarantee
the longevity of their restorations.

According to neuromuscular principles, the anterior position-
ing of the temporomandibular joint in the glenoid fossa when
the teeth are in maximum intercuspation is not a concern.

Reality

This is hard to explain to someone who has not taken the op-
portunity to hear the evidence and science behind NM dentist-
ry that during normal function, the mandible does not purely
rotate, not even in the first few millimeters of motion.?® That
function is never in a seated position.

What is absent in conventional education about the TMJ is
the remodeling of the bone that occurs due to the forces act-
ing upon it. Start looking at joint x-rays and notice the bend-
ing of the neck of the condyle. Where would the head of the
condyle be if the neck had not remodeled and bent over the
years? How does someone chew like you and I do after having
a condylectomy? In one of our programs, we show a video of
someone eating an apple with no condyle. How? The TM] is
the only joint in the body with a hard tissue stop, and that'’s
the teeth. That is why what we do is so important—because
we can iatrogenically cause joint problems with our dentistry
by compressing or distalizing the joint. Losing that posterior
stop during posterior restorations is far more common than
many realize.

But why is it that our profession is the only medical spe-
cialty that wants to “compress” the joint? Every other specialty
wants to “decompress” the joint (Figs 11 & 12).

Myth
The repeatability and long-term stability of the NM position
is a concern.

Reality
NM dentistry has never been more popular. Would that be the
case if it weren't working? Before LVI, NM dentistry had been
around for 35 years. In a past Visions magazine we show a 40-
year-old case of Bob Jankelson’s where the bite is in the exact
same position it was when originally constructed.”

I have been monitoring my “old” NM patients over the past
13 years and the amazing thing is the stability of the cases.
The bite has not changed in all those years in almost all cases.
Some of my early cases I've had to adjust because of advances
made and new knowledge gained. But the stability of NM den-
tistry is profound because of the harmony reached with the
muscles. It's the muscles that force the changes one sees in
bites over the years.



Final Comments from Dr. Dickerson

As Dr. Omer Reed said, “You can’t be down on something
you're not up on!” As a scientific profession it is incumbent
upon us to learn and understand concepts before we pro-
nounce them as wrong or of no value. An example of this
occurred when Professor Fusayama first wrote articles on
etching dentin with phosporic acid and he was criticized and
dismissed. The automatic bias against this concept that we
didn’t understand took 10 years to accept in American den-
tistry. Of course, we now etch dentin every day in our prac-
tices. In the same manner, instead of relying on hearsay when
forming an opinion on neuromuscular dentistry, the astute
dentist will take a course and will arrive at an educated con-
clusion.
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Bakeman/Kois

10 Steps in Designing Proper Clearance for
Functional Pathways

Elizabeth M. Bakeman, DDS, FAACD
John Kois, DMD, MSD

Key Words: Functional pathways, anterior guidance, lingual
contours, anterior teeth, occlusion

Introduction

When restoring anterior teeth, the establishment of the incisal
edge position and the development of the facial contours
are dependent upon dentofacial (esthetic) parameters.'?
Establishment of the teeth’s lingual contours is dependent upon
functional considerations such as the dynamic relationship of
the maxillary and mandibular anterior teeth when chewing,
speaking, swallowing, and breathing. If the lingual contours
are not appropriately developed, unfavorable consequences can
occur, including chipped restorations, sore muscles and joints,

tooth mobility, cement fatigue, and attrition.*
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CC Evaluating this dynamic relationship in the clinical
setting requires an approach that more closely mimics
the outside/in functional pathways. ”

Unique Pathways

We have traditionally been taught to examine
the intra-arch relationship of anterior teeth
by evaluating lateral and protrusive guidance.
This is done by placing the patient in a supine
position, placing articulating paper between
the teeth, and asking the patient to occlude
their teeth. The patient brings the posterior
teeth into occlusion and then moves the
mandible in lateral and protrusive directions.
These movements represent the teeth rubbing
together, starting from a position of maximum
intercuspation. This examination of anterior
guidance can be summarized as an evaluation
of inside/out mandibular movements.

The problem with this approach is that
these inside/out mandibular movements do
little to represent the dynamic movements
and relationships of the teeth that occur
during function. During function, the teeth
are apart and the mandible moves via a
range of pathways to a position of maximum
intercuspation. Functional movements occur
from an outside/in direction and fluctuate
with different degrees of muscular load.’
These pathways are unique to each patient
and can vary within an individual based on
such factors as the type, consistency, and size
of the food bolus, patient position (supine vs.
upright), and skeletal influences on speech
patterns.

Evaluating this dynamic relationship in
the clinical setting requires an approach that
more closely mimics the outside/in functional
pathways. This distinction is important
because outside/in movements (functional
movements) require muscle activation and
increased load to the teeth. Conversely, inside/
out movements (excursive movements used
to evaluate anterior guidance) require muscle
deactivation and decreased load to the teeth.
They are not the same.
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10-Step Approach for Clinical Managment

1 « Make sure the patient is in an upright position. Func-
tional pathways vary with postural changes. A patient will
have a slightly larger envelope of function in the upright
position, and this must be taken into account.




2. Insert articulating paper between the
teeth. The paper should be 200-11 thick, which
is the clearance required to prevent premature
loading of the teeth as well as the distance
needed to comfortably and appropriately
form sibilant sounds when speaking.

3 » Ask the patient to “chew”—to open and
close and bring their back teeth together to
maximum intercuspation, as if they were
chewing food.

4. Ink streaks made by the articulating
paper on the lingual aspect of maxillary
incisors (provisional or definitive) represent
premature loading of the teeth. The lingual
contours of the maxillary incisors are adjusted
until the marking ink is no longer expressed
as surface streaks during chewing.

Journal of Cosmetic Dentistry
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5 o There will still be a light mark on the
lingual aspect of the incisors at the most
terminal aspect of the chewing stroke.

6 « Polish tooth contours to create smooth
transitions and remove any sharp angles that
may have been created during the adjustment.

7 o In the upright position, all posterior
teeth and the cuspids should hold shimstock
(8 1) in maximum intercuspation.
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8 o In the upright position, the incisors
should allow shimstock to slide through when
the teeth are in maximum intercuspation. This
does not mean the incisors are out of contact,
but that the intensity of the contact is less on
the incisors than it is on the posterior teeth.

9 « There should be no fremitus on the
maxillary anterior teeth.

10. The patient should feel as though
the posterior teeth can be brought together
without bumping or being constrained by
their anterior teeth.
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Precise records and transfer of information regarding
provisional restorations, adequately designed to account
for functional pathways, will minimize the need for ad-
justment of the definitive restorations. Even so, it is im-
portant to evaluate functional pathways in the same man-
ner when delivering provisional or definitive restorations
to avoid prematurely loading the anterior teeth.

Proper lingual contours can be predictably designed by
simulating functional postures and movements. Limiting
our thinking to confirmation of anterior guidance does
not guarantee functional success. Inside/out movements
are not representative of movements patients engage in
on a daily basis when chewing, speaking, swallowing,
and breathing. Designing proper clearance for functional
pathways can be achieved with proper knowledge and
training and will help to ensure predictable, long-term
restorative outcomes.
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C‘ Proper lingual contours can
be predictably designed by
simulating functional postures
and movements. ’ ’
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Media and the economy have influenced
the mindset of consumers, resulting

in more educated purchasers who put
great value on having their dental work
done right the first time.

A Four-Stage Protocol

John C. Cranham, DDS
Scott W. Finlay, DDS, FAGD, FAACD

Abstract

The demand for dental esthetics continues to expand, driven
by the media and manufacturers of dental materials. The
key factors in providing predictable, durable, and esthetic
restorative results for patients lie in the understanding that
true dental esthetics is a mirror of the relative health of the
system. It is our understanding of this masticatory system,
as we begin to manipulate the components of smile design,
that will ensure our success.

This article highlights the Dawson Academy’s timeless
protocol in achieving restorative predictability relative
to dental esthetics. The protocol, referred to as the
functional matrix, involves four stages: functional-esthetic
analysis, three-dimensional treatment planning, prototype
restorations, and definitive restorations.

Key Words: Occlusion, esthetics, function, smile design,
provisionals
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Figure 1: Successful, predictable treatment requires an understanding of the

engineering of the masticatory system.

Introduction

“Baby Boomers” are experiencing
the signs and symptoms of dental
deterioration. = They  represent a
significant demographic with very
special dental needs and present at
our offices asking us to improve their
oral health and their smiles.! Many
have done their online research and
are requesting veneers, whitening,
and clear orthodontic braces. The
restorative dentist’s challenge becomes
the reconstruction of these smiles with
plastic and glass, with predictability
and durability. Adding pressure, media
and the economy have influenced
the mindset of consumers, resulting
in more educated purchasers who
put great value on having their dental
work done right the first time.? For
these reasons, although this is the best
time in history to be involved in the
dental profession, it also is the most
challenging time. The core value that
is the essential ingredient to success in
dental esthetics is the commitment to
the best interests of the patient relative
to their oral health and the engineering
of the masticatory system.

Although tooth-colored restorative
materials and techniques have been
available for the past century (in the
earliest form as silicate cements), the
predictability and esthetic results were
disappointing.®> Great progress was
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made in dental materials over the ensu-
ing decades, but the missing link was
the relationship of esthetic goals and the
proper management of the engineering
of the system within which these teeth
functioned. These wonderful advances
in materials have allowed us to be even
more conservative and effective in the
dental treatment we provide.* However,
relying on technology alone can be a
double-edge sword as it can also lead
to getting into trouble faster. Ninety
percent of failures are attributed, not to
the materials or techniques, but to our
failure to plan.® As restorative dentists,
we need to be comprehensive in evalu-
ating our successes and failures. Our
vision of “failure” often takes in only
the fracture of the restoration, when in
truth we must also recognize failure to
include all of the signs and symptoms
of occlusal disease, including tooth mo-
bility or migration, gingival recession,
sensitivity, muscle symptoms, and the
potential for breakdown of the tem-
poromandibular joints (TMJs).® It is our
responsibility to adhere to a protocol
and philosophy that help to ensure pre-
dictability and health for our patients.
The goal of this article is to provide an
outline of this protocol that the authors
refer to as the functional matrix.

Functional Matrix
As our understanding of the design of
the masticatory system has evolved, we
began to identify and address the two
primary etiologies of dental deterio-
ration: bacteria and force. By creating
restorations that mimic natural tooth
contours and with proper positioning,
we can provide an environment that is
cleanable and maintainable for our pa-
tients, and promote the best opportuni-
ty to obtain optimal biological health.?
With the application of the functional
matrix we can begin to manage the risk
factors related to force.® The functional
matrix is a sophisticated system that re-
lates the optimal contours of the ante-
rior teeth to the TMJs and the muscles
of mastication. It teaches us how the
importance of every specific contour of
the anterior teeth is designed for a spe-
cific function. A compromise in any of
these contours will inescapably influ-
ence the muscles and TMJs. The masti-
catory system, when properly designed,
allows the muscles to respond in a
non-antagonistic way, providing com-
fort and efficiency. The design of this
system allows the TMJs, when they are
in their hinge axis position, to facilitate
balanced simultaneous contacts on all
teeth, with an anterior guidance that is
in harmony with the envelope of func-
tion and a peaceful neuromusculature
(Fig 1). This helps to ensure an ortho-
pedically stable position. The starting
point of this functional matrix begins
with a balanced distribution of forces
with muscles that are comfortable and
coordinated due to the non-conflicting
proprioceptive feedback from the se-
quentially loaded teeth. We begin with
the assessment of the joints, because we
are focused on predictability. Predict-
ability that provides a reproducible,
specific reference point is referred to as
centric relation. This is based upon our
scientific understanding of the physiol-
ogy in this orthopedically stable rela-
tionship.”

The goal is to provide predictable so-
lutions for our patients, with the best es-
thetics possible. We are responsible for
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Mandibular Occlusal

Figure 2: The key to effective analysis in two dimensions through the use of photographs requires the discipline to capture images that are

consistent in angulation, magnification, and exposure with a diagnostic composition in mind.

being the patient’s advocate in accom-
plishing this endeavor as conservatively
as possible through the application of
a timeless protocol. This protocol is a
marriage of our understanding of how
this system functions and our vision of
universally accepted parameters of den-
tal esthetics, otherwise known as smile
design. This protocol is comprehensive
in nature and is evidence-based. The
application of this advanced level of
treatment planning is not about elitism
or dentistry for the rich and famous.
Whether the solutions involve plastic
or ceramic, implants or partials, the

decision process remains the same. We
must not be focused on selling products
like veneers, bonding, or implants; but
rather, on finding a treatment solution
that endorses and promotes health,
providing balance in a maintainable
environment. This consistency in treat-
ment planning presents a unique value
in challenging economic times, when
treatment may involve transitional stag-
es that allows for “upgrades” in the fu-
ture when a patient’s resources permit.®

Four-Stage Protocol

The process begins with a complete ex-
amination and an understanding of the
patient’s desires. Our responsibility is to
study these data and make recommen-
dations for treatment based upon the
existing signs and symptoms of dental
disease (Fig 2). Educating the patient
about their dental needs and relating
them to their desires provides a basis
upon which to make decisions that
are well supported and in the patient’s
best interest. The protocol involves four
stages:
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THE FUNCTIONAL-ESTHETIC ANALYSIS

Are the TM Joints stable and healthy?

Can they comfortably accept maximal load testing?

If'Yes’ proceed with checklist.

If'No’ treat joint first.

5 Requirements of Occlusal Stability

Yes/No | Treatment Options

Are there stable stops on all teeth or a substitute?

(CR contact to incisal edges)

Is the anterior guidance in harmony with the envelope of function?

Do all the posterior teeth disclude in protrusion?

the midline?

Do all the posterior teeth on the balancing side disclude during excursion toward

Do any teeth on the working side interfere with the

6 Macro Esthetic Goals

Yes/No | Treatment Options

centric relation (Face, Airway, Bite)?

Does the patient have an acceptable maxillo-mandibular relationship in

Is the labial emt t the
perpendicular to the occlusal plane?

itrals parallel with the midline and

ta the inner vermillion barder of the lower lip?

Does the vertical and horizontal edge position of the maxillary central incisors relate

Are the posterior occlusal planes in harmony with the incisal planes?

Is the buccal corridor (transverse relationship) within normal limits?

Is the display of gingiva acceptable when smiling?

6 Micro Esthetic Goals

Yes/No | Treatment Options

Does the gingival contour have proper position & balance?

Are 6-11 in golden proportion?

Is the width-to-length ratio of the central incisors 75-85%?

Is the papillary position acceptable, without black triangles present?

Are the axial inclinations of the anterior teeth acceptable esthetically?

Is the depth of the incisal embrasures appropriate for the patient?

» Treatment options:

Figure 3: The use of checklists is essential in ensuring predictable, durable, and maintainable

results.

1.

Functional-esthetic analysis: The
creation of a problem list that
encompasses the biological,
structural, functional, and esthetic
components of the smile, creating a
vision with the end in mind.
Three-dimensional treatment
planning: The in vitro creation of a
dental “blueprint” through the use
of diagnostic mounted models with
the anticipated surface changes to
the teeth modeled in wax.
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3. Prototype restorations: The in vivo
testing of the restoration’s designed
contours and positions in the pa-
tient’s mouth.

4  Definitive restorations: The delivery
of the final restorations.

Functional-Esthetic Analysis

Functional-esthetic analysis is the first
of the checklists to help ensure the re-
sult (Fig 3). This assessment is initiated
by evaluating the health of the joints
and the five requirements of occlusal

stability.® This allows us to clearly iden-
tify the problems in the TMJ and the
occlusion. In this process we are devel-
oping a vision of potential solutions
for the patient’s esthetic and functional
needs. Smile design encompasses those
parameters of dental esthetics that
have been recognized and vetted over
the past several decades (Fig 4). Our
analysis of smile design is divided into
three sections to conceptually assist our
evaluation. We begin with the broadest
strokes of smile design and progres-
sively narrow our focus to critique the
individual characteristics in our attempt
to emulate nature. The concept of glob-
al esthetics focuses on those criteria
that are observed in unretracted smiles
and how the smile orients to the face
and the lips. Continuing to narrow the
field of study, we look at the elements
of macro esthetics, which identifies the
shapes and contours of teeth and their
relationship to each other. Our final
frame of reference converges on micro
esthetics, which are those criteria relat-
ed to the subtle intricacies of shade, tex-
tures, translucencies, and surface effects
that make teeth look like teeth. These
are the criteria that aid us in fooling the
eye and allowing restorations to blend
invisibly with natural teeth. Although
esthetics in the purest sense is subjec-
tive and open to artistic interpretation,
it is important to first establish a uni-
versal set of objective, systematic crite-
ria to measure and guide the evaluation
process. It is important to keep in mind,
however, that every smile is unique. The
true art in creating a beautiful smile is
tempered by the specific idiosyncrasies
of the individual patient and their un-
derlying functional requirements. The
core principle is that if we do not first
share a common set of parameters for
dental esthetics and smile design, then
deviations from these criteria will be
met with inconsistent success and un-
certain value. Effective artistic interpre-
tation can come only after mastering
the proper founding principles of smile
design.’



Figure 4: Mastering the concepts of smile design allow the clinician the ability to modulate
the contours of the teeth to harmonize with the functional needs of the patient.

Three-Dimensional Treatment Planning
Three-dimensional treatment planning
offers the opportunity to envision the
smile. This is accomplished with the
use of accurately mounted diagnostic
models in duplicate (Fig 5a). While
one set of models provides our origi-
nal reference point, the second set is
manipulated with the use of reductive
recontouring or additive waxing to be-
gin to simulate the anticipated results
(Fig 5b). This anticipated design can
then be virtually tested on the articu-
lator to see if it meets the functional
parameters for stability and predict-
ability. Once the contours of the teeth
have been defined by this modulation
process this becomes the dental “blue-
print.” A specific set of matrices can then
be fabricated from this blueprint, to be
utilized chairside to allow our prepara-
tions to be efficient and conservative
(Fig 6). These matrices will also aid in
the fabrication of prototype provisional
restorations.' It is important to remem-
ber, no matter how good a diagnostic
wax-up looks, it is at best an educated
guess. These contours must be tested in
the provisional prototypes.

Prototype Restorations

The prototype restorations play a far
more important role than simply a
transitional phase as the laboratory
fabricates the definitive restorations.

These prototypes are a reflection of the
anticipated shapes and contours of the
final restorations and allow us to verify
two important criteria related to func-
tion and esthetics. The evaluation of the
prototype restorations is completed 48
hours postoperative. Functionally, we
want to customize the anterior guidance
and harmonize it with the envelope of
function. Phonetically, we need to test
the length and position of the incisors
to the patient’s tolerance in speaking. In
two-dimensional treatment planning,
the goal was to maximize the display of
the anterior teeth. This is accomplished
by observation of the display of the
anterior teeth relative to the lip drape.
Four key views are utilized in this as-
sessment to determine the vertical and
horizontal position of the incisal edges.
The first determination is the horizon-
tal position of the incisors. This can be
observed in a profile view of the smile
and a view from the anterior at an angu-
lation 45 degrees superior to the occlu-
sal plane. The critical factor is to ensure
that the incisal edges are inside the wet
dry line on the lower lip, which will fa-
cilitate the lip closure path and the neu-
tral zone.® The second determination is
the vertical component of the position
of the incisal edges. With the lips at rest,
a youthful smile will display 2 to 4 mm
of tooth structure. A more mature smile
may display only 1 to 3 mm of tooth
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structure."” Observation of the centrals,
when the patient says “E” and smiles,
should position the incisal edges 50 to
70% between the upper and lower lip.!2
Comparing the position relative to the
mobility of the lips will help to define
the best estimate of what is appropriate
for the patient. The more lip mobility,
the less tooth structure will be displayed
at rest. Through a series of phonetic
exercises with the prototype restora-
tions, we can confirm the need for any
further adjustment. The “F” sounds,
when softly spoken, will help to deter-
mine whether the teeth are too long. It
should be noted however, that force-
fully pronounced “F” sounds would al-
low the muscles to accommodate and
not necessarily give a proper indication
of proper tooth length. These phonetic
exercises will provide clues only to teeth
that are too long, not too short. The sec-
ond component that is evaluated with
the prototypes is the criteria related to
global and macro esthetics. The orienta-
tion and alignment of the teeth to the
face is a critical communication refer-
ence for the laboratory. Once the final
adjustments to the prototypes are com-
pleted, and approved by the patient and
the doctor, a copy of these approved
provisionals is sent to the lab.'3!*

The key point to remember is that
initiating restorative treatment is in-
dicated only after we have effectively
evaluated the TMJs and if we have care-
fully satisfied each of the requirements
of occlusal stability as identified in the
functional-esthetic analysis checklist.
The checklist establishes a protocol
that will aid in predictability. The first
question asks: “Are the TMJs stable and
healthy? Can they comfortably accept
maximal load testing?” This question
appears in red (Fig 3) because if the an-
swer is “no,” the restorative dentist can-
not move forward and must treat the
joint before proceeding with restorative
treatment. Skipping ahead to a restor-
ative solution without a complete as-
sessment can only end in unpredictable
results.
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Figures 5a & 5b: The use of accurately mounted diagnostic models creates virtual simulation of the anticipated changes to the system in the

development of a dental blueprint.

(Figs 7b & 7c)." The
second index that the
technician will cre-
ate is a custom incisal
guide table. With the
mounted approved
provisional model in
place, the incisal pin

Figure 6: The fabrication of a specific series of matrices
from the dental blueprint allows for efficient, effective, and
conservative preparation of tooth structure and the creation

of diagnostic-quality prototype restorations.

Definitive Restorations

In the creation of the definitive res-
torations, the laboratory now has the
information to produce predictable,
beautiful restorations. The laboratory
technician will utilize the approved
provisional model to create two key
indices that will assist in this predict-
ability (Fig 7a). The first is an incisal
edge matrix. With a mounted approved
provisional restoration, a putty matrix
can capture the exact horizontal and
vertical position of the incisal edges of
the anterior teeth. This will facilitate the
reproduction of this incisal edge posi-
tion in space with the final restorations
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is raised off the incisal
table of the articulator.
A dollop of resin or
composite is placed on
the incisal table with a
lubricated surface. The
approved provisional
model is then moved through all ex-
cursive movements defined by the guid-
ance that has been carefully refined and
captured on the lingual guiding surfaces
of the provisionals. The movement of
the incisal pin through the resin mate-
rial on the incisal table will record these
contours, enabling the technician to
reproduce these surfaces in the defini-
tive restorations (Figs 7d & 7e).!® When
the restorative dentist receives the res-
torations from the laboratory, he or she
should also receive back the two key in-
dices (described above) for verification.
The restorations can then be presented
to the patient with a level of confidence

This protocol must honor the
functional and esthetic parameters
that are found in nature.

that requires very little modification.
There should be no surprises at this
point, and the final focus prior to de-
livery should simply be the refinements
related to micro esthetics.

Summary

Predictable, durable, and esthetic den-
tal restorations can only come from
the implementation of a reproducible
protocol. This protocol must honor the
functional and esthetic parameters that
are found in nature. In the end, each
case is treated via four different meth-
ods:

e visually, through the tools of func-
tional esthetic analysis (Fig 8a)

e virtually, through the use of mount-
ed models and a diagnostic wax-up
(Fig 8b)

e through the use of prototype resto-
rations as a trial test in the patient’s
mouth (Fig 8¢)

e with definitive restorations
(Fig 8d).

The commitment to a successful pro-
tocol will eliminate errors due to inept-
ness and help to ensure a functional,
beautiful result (Figs 9a-9g).
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Figures 7a-7e: The approved
provisional model allows the
laboratory fo fabricate key
matrices that will effectively
reproduce essential contours
that have now been tested
and proven in the patient’s
mouth. These prototype
restorations are the single
most important element in
predictability.

Figures 8a-8d: The four-step protocol of the functional-esthetic matrix.

Journal of Cosmetic Dentistry




Figures 9a-9g: Commitment to this timeless protocol will help to
ensure beautiful, durable and, most importantly, predictable
results for patients.
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Ter:

Peter E. Dawson, DDS

An Interview with Dr. Peter Dawson

Dr. Peter E. Dawson is one of the most influential clinicians and
teachers in dentistry. He is the founder and director of the Dawson
Academy, which was established in 1979 and is committed to
bringing logic and understanding of the masticatory system to
dental professionals. Dr. Dawson is an entrepreneurial pioneer,
compassionate educator, and inspirational mentor to many. In this
Q&A, he shares his experiences regarding occlusal philosophies, the
most beneficial developments today, and what he hopes we will
commit to for the future.
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“I will continue to advocate
that the dentist do the bulk
of the diagnostic workup
because that is when
important decisions are made
regarding treatment.”
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This was a challenge group invited to demonstrate on live patients
at a Dawson Academy “think fank” session. The issue was whether
an immediate side shift from CR could be demonstrated. Experts in
gnathology including Dr. William McHorris and researcher Dr. Gene
Williamson participated. Dr. Parker Mahan was an observer. Testing
was done by pantograph, stereographic, axiograph, and central-
bearing point-tracing devices. No side shift could be demonstrated
from a CR starting point. It is this kind of open-minded willingness
to look for facts rather than just opinions that helped to form current
concepts of complete dentistry.

. ) .
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Concepts of occlusion that were challenged were resolved by actual demonstration and research. This historical
photograph shows Dr. Dawson demonstrating bilateral manipulation (on Dr. Parker Mahan) fo achieve a “most
superior” position of the condyles. This was in response to a challenge regarding its accuracy and repeatability.
Observers include Dr. James Casper, Dr. Alvin Fillastre, Dr. Niles Guichef, Dr. L.D. Pankey, and Dr. Loren Miller. The
comparison between bilateral manipulation and chin point guidance was verified by needle point recordings. This is
how many differences between controversial viewpoints were settled.
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Dr. Dawson a clinician and teacher of the concepts of com-
plete dentistry, with emphasis on becoming a “physician of
the masticatory system.” He is the founder of The Dawson
Academy.

Disclosure: The author did not report any disclosures.

without constantly
continuing education.”
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Challenges

Replacing a Single Anterior Tooth with an Implant

Amanda N. Seay, DDS
Brad Patrick, BSc

Abstract

Key aspects of achieving success in the replacement of anterior
teeth with implants require an interdisciplinary approach. The
collaboration between the surgeon, restorative dentist, and
laboratory technician mandates communication of expectations
and understanding of surgical and restorative requirements. Even
with ideal implant placement there must be synergy between
the dentist and technician to deliver the patient with the desired
esthetic outcome. The purpose of this article is to highlight the
key principles, from a restorative team approach, to deliver
single-tooth implant esthetics with conservative techniques and
material choices. The essentials addressed cover provisionalization,

laboratory communication from both the dentist and ceramist
Key Words: Immediate implant,

perspectives, and utilization of simple materials and techniques to implant provisional restorations,
custom impression coping, single
handle final esthetic challenges. tooth implant restorations
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Introduction

It is always preferable to have a clear plan and under-
standing of how the interdisciplinary team is to han-
dle the replacement of a single anterior tooth before
commencing any treatment. The restorative dentist
must understand the minimum space requirements
for treatment and utilize other specialists (e.g., an
orthodontist) if necessary to establish proper results.
Circumstances may arise, such as dental emergencies
and/or trauma, that limit the amount of pretreatment
data collected by the dentist to anticipate all the pos-
sible esthetic challenges that can occur. In these situ-
ations the restorative dentist must first treat the im-
mediate trauma that is causing the patient pain or is
threatening to the patient’s health.

Patient Description

A 17-year-old male in good health presented with a
complete mid-root fracture on tooth #9, the result of a
swimming accident. The coronal half of the tooth was
mobile and the patient was in considerable discom-
fort (Fig 1). The patient was seen immediately after
the accident and swelling was minimal. A periapical
radiograph was taken to further assess the degree of
trauma and evaluate the bone on adjacent teeth (Fig
2). Review of the radiograph aided in assessment of
any potential esthetic shortcomings, assuming atrau-
matic extraction of #9. The patient was promptly sent
to the surgeon’s office to have #9 extracted and, if con-
ditions were determined favorable, for placement of
an immediate implant (3i, Biomet; Warsaw, IN) (Fig
3). The patient returned immediately to the restor-
ative dentist for fabrication and placement of a pro-
visional restoration. It would be desirable to, at the
very least, give the surgeon an understanding of final
restorative tooth position and deliver all necessary
models and stents to accomplish this task. However,
due to malposition of #9 from the accident, the sur-
geon was asked to mirror the coronal tooth position
of #8 in determining the final position for #9 as bone
heights and tissue contours surrounding #8 were all
esthetically desirable.!

Treatment

Immediate Provisional Technique

Under more ideal scenarios, the restorative dentist
would have obtained more comprehensive data on
the patient such as historical photographs, radio-
graphs, and the diagnosis and risk assessment in the
biomechanical, functional, periodontal, and dentofa-
cial categories.? In this particular case, the patient was
new to the practice and there was insufficient time to
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Figure 2: Complete mid-root fracture on #9.

Figure 3: Inmediate implant placed.



Figure 4: Provisional #9, one week postoperative.

Figure 5: Provisional, one month postoperative.

Figure 6: Provisional, four months postoperative (1:1 view).

Seay/Patrick

collect all the pretreatment data. An occlusal and func-
tional evaluation was done and tooth positions were
found to be acceptable. The surgeon was asked to return
the extracted tooth to the restoring dentist so it could be
used as a guide in making a provisional restoration. The
apical aspect of #9 was carefully contoured until it could
be positioned intraorally in a position that mirrored #8.
The tooth fragment was secured to the adjacent teeth with
a small amount of flowable composite. A putty matrix
(Ivoclar Vivadent; Amherst, NY) was used to capture the
new position and allowed to fully set.

A polyform temporary abutment (Biomet 3i) was se-
cured into place and a coarse diamond bur (Brasseler USA;
Savannah, GA) was used for incisal reduction. The matrix
was repeatedly tried in to ensure there were no areas that
were binding and preventing the matrix from fully seat-
ing. When using the putty matrix technique, the clinician
does not have the ability to evaluate implant angulation
in relation to desired provisional location, so it is prudent
to verify that there is enough clearance from the incisal,
facial, and lingual aspects. A clear plastic vacuum-formed
stent technique can be used to allow visualization of the
polyform abutment position. This technique simplifies
reduction evaluation, especially in cases where implant
angulations are not ideal. The putty matrix will, however,
establish more detail in the provisional than the plastic
stent. A combination of both techniques can be used to
maximize the benefits if needed.

In this case, only the putty matrix technique was used.
Once it was verified that a positive seat was obtained, a
cotton pellet was placed into the screw access, the matrix
was filled with bis-acryl (Luxatemp Ultra, Zenith/DMG;
Englewood, NJ), seated in the mouth, and allowed to
fully set. The access hole was then located, the cotton pel-
let removed and the provisional was unscrewed and re-
trieved. Flowable composite (Ivoclar Vivadent) was added
to the cervical portion of the provisional to fill the defi-
cient areas and create a smooth transitional surface. It is
important to create a facial emergence profile that will al-
low the tissue to be in harmony with the teeth surround-
ing it. By under-contouring or flattening the emergence
profile, the free gingival margin may provide a thicker
collar of tissue that is more incisally positioned. Likewise,
by over-contouring the emergence profile, the tissue may
be more apically positioned.>> Once proper emergence
profile and form was verified, the provisional was po-
sitioned, the screw hand tightened, and the access hole
filled with a cotton pellet and flexible resin (Systemp.in-
lay, Ivoclar Vivadent). The patient had a fair amount of
white hypocalcification marks present on his teeth; a mix-
ture of white tint (SDI; Bayswater, Victoria, Australia) that
was thinned with some clear glaze (Anaxdent; Ardmore,
OK) was applied to the provisional to mimic his natural
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characterizations (Figs 4-6). It is sometimes necessary
to make modifications to the provisional during the
three-to-six-month healing phase. It is desirable to
keep those alterations closer to the beginning of the
healing phase to limit disturbance during final site de-
velopment.°

Functional Perspective

From a functional occlusal perspective, the patient
had minimal wear, an absence of symptoms, and was
considered to be low risk. The provisional occlusion
was checked in maximum intercuspation with Troll-
foil (TrollDental; Trollhattan, Sweden) and adjusted
accordingly. Shimstock (Almore Int.; Beaverton, OR)
was used to verify that the provisional and oppos-
ing tooth were free of contact within the 12 range.
The final equilibration, to remove any interference on
the lingual of the provisional when chewing, was ac-
complished with the patient sitting up and chewing
gum in the posterior region while 200p articulating
paper (Bausch; Nashua, NH) was placed in the ante-
rior region. All chewing streaks on the lingual of the
provisional were removed, as these illustrate areas of
friction within the chewing envelope. Most of the oc-
clusal reduction in this case was due to the chewing
envelope and resulted in a rather thin incisal edge (Fig
7). In retrospect, slight incisal wear of #24 can be seen
and the original position of #9 most likely was more
facial than #8. However, the lack of patient historical
photographs limited the clinician in recognizing this
until the restorative phase.”

Five Diagnostic Keys

To accurately predict the peri-implant esthetic out-
come, the five diagnostic keys include relative tooth
position, form of the periodontium, biotype of the
periodontium, tooth shape, and position of the os-
seous crest.> While the determinants of peri-implant
esthetics are not dependent upon a provisional resto-
ration, they can serve as a valuable communication
tool for both the restorative dentist and the laboratory
technician. The ability to see the tissue contours with
a provisional before going to a final restoration will
allow the restorative team to know the esthetic limita-
tions of what can be achieved.”™ In this case the pa-
tient, doctor, and technician all approved the esthetics
of the provisional and it was decided to proceed with
the final restoration after a four-month integration pe-
riod. A customized impression coping technique was
used to capture the cervical tissue contours of the pro-
visional (Figs 8 & 9)."12

86

Fall 2012 « Volume 28 « Number 3

——

Figure 7: Thin incisal edge due to adjustments made for the chewing
envelope.

Figure 8: Groomed tissue contours after four months.

Figure 9: Custom impression coping technique. Note the blanching of
tissue collar after only a few minutes of the provisional being out of
the mouth.
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Figures 10a-10d: Photographs at different angles to communicate texture, characterizations, and luster.

Laboratory Perspective

The Single Central

The replacement of a single central incisor remains
one of dentistry’s great challenges. When the tooth
is being replaced with an implant, unique obstacles
to ultimate esthetics arise. If the implant site is per-
fectly developed and pink esthetics are ideal, these
are usually limited to implant position, tooth form,
and color.

An edentulous site provides a technician with a
blank canvas to work with free of existing tooth dis-
colorations. If communication is excellent, impres-
sions are perfect, photography is immaculate, and
color in the images has been calibrated and verified,
a single crown in the esthetic zone can be made sat-
isfactorily in a laboratory without the patient actual- Figure 11: Shade communication.
ly visiting the ceramist (Figs 10a-11). The technician
had all of the benefits of a perfect site and excellent
communication when making the crown presented
in this article. The crown still required three sepa-
rate try-in appointments prior to final modifications
being made to the contralateral incisor to bring the
case together esthetically.
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Figures 12a & 12b: The first crown displayed tooth width discrepancies and too much translucency. The patient also presented, unaware, with
slight screw loosening and peripheral inflammation as a result.

First Fabrication

An esthetic hybrid abutment with zirconium luted to
a titanium base was fabricated (Core3d Milling Cen-
ters; Calgary, Canada) following the design developed
by the clinician, and an IPS e.max (Ivoclar Vivadent)
core was waxed and pressed from an MO1 ingot.! The
first crown attempted mimicked the provisional in
width and recreated esthetic deficiencies due to the
difference in tooth widths of the original #8 and #9.
The surface morphology was acceptable, as the work-
ing casts were made from impressions that were per-
fect and communicated surface in great detail.

Second Fabrication

Translucency is one of the most difficult parameters to
evaluate in photographs of teeth. Incisal translucency
is relatively simple compared with that of the middle
and gingival thirds of teeth. The technician failed to
recognize the color density of the natural #8 and ap-
plied layering techniques that expressed too much
translucency in the body of the crown, thereby lower-
ing its value. Great care should be taken by the den-
tist to provide verbal confirmations of similarities and

differences to and from our known references (shade “CircumStanceS may aTise, such
tabs) in the images sent to the laboratory. The techni- as dental emergenCieS and/o_r

cian should take great care in his or her evaluation of

Figure 13: First crown try in and shade photographs.

thed refereices(in the image)s to avoid costly corrections trauma, that limit the amount
and remakes (Figs 12a-13).

The second crown attempted better managed the of pTetYeatment data collected
spatial discrepancy by manipulation of line angles :

but could not correct the width difference perfectly by the dentlSt' ”

(Figs 14a-14c). IPS e.max Ceram enamel porcelains
were modified with dentin powders and stains to bet-
ter mimic the density and value of #8.
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Occlusal Analysis

A minor occlusal problem was discovered that affected
the positioning and shaping of the crown. Fabrication
of a restoration for #9 with a worn, esthetically com-
promised incisal edge was not desirable to the patient.
Positioning a restoration with an unworn incisal edge
in the same arch plane as #8 was not considered a rea-
sonable option. To avoid interfering with the oppos-
ing mandibular incisors and match the incisal edge
profile of #8 it was necessary to position the incisal
edge of the crown labial to that of #8. Other options
included adjustment to mandibular teeth on the op-
posing cast (which would have necessitated further re-
duction of already worn incisal edges in the patient’s
mouth). The new crown was sent to the dental office
for try in.

Upon evaluation of the crown many things were
considered acceptable. The width discrepancy and rel-
ative labial position were not. Options were discussed.
The technician suggested modification of #8 with
composite in order to perfect shade, width, symmetry,
and labial positioning relative to the crown made for
#9. Minor shade modification was performed in the
laboratory prior to returning the crown to the dental
office for delivery.

Clinical Delivery of Final Implant Crown

Direct Composite Technique

Once the final implant crown was tried in, evaluated,
and determined to be the correct shade and best pos-
sible form, the clinician then had to assess the esthetic
changes needed to alter #8 in order to replicate #9 as
accurately as possible (Figs 15-16b). When trying to
choose restorative materials, a clinician often consid-
ers not only the cost for the patient and limitations
of certain materials, but most importantly, a conser-
vative option that will preserve enamel. Composite
(Venus Diamond, Heraeus Kulzer; South Bend, IN)
was selected as the material of choice for its chame-
leon-like ability to match a particular shade and cost
savings to the patient. It is both authors’ opinion that
it is easier to accurately obtain a proper shade match
with composite than it is with porcelain. Composite
allows multiple and instant shade try ins and color
verification. Before commencing the final composite
procedure, several shades of composite (A1, CL, AM)
were applied to the tooth to visualize and color map
a mock-up of the final esthetics. The patient had nota-
ble white hypocalcification marks that would need to
be replicated using some white tint and layered with
a translucent enamel composite shade. Previewing the

Figures 14a-14¢: Second crown try in. Color match is excellent but
tooth width discrepancy is still evident. Tooth #9 is also more facial to
#8 due to occlusion. Note the facial embrasure discrepancy.
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Figure 15: Tissue site development.

Figures 16a & 16b: Zirconium custom abutment.
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various materials to be used allowed the clinician to begin the
procedure with a clear understanding of layering and shade
requirements to achieve an accurate color match.

While color accuracy was important in the restoration of
the composite, it was just as critical to ensure the contours
of #8 resembled those on the implant crown of #9. A pencil
was used to draw the heights of contour and transitional line
angles of the two teeth to more readily assess if proper match
had been achieved, as well as evaluation from an occlusal view.
The final polish also had to match that of the implant crown
and surrounding teeth, which had considerable texture. A fine
diamond flame bur (Brasseler USA) was used at low speed and
light pressure to create some horizontal lines and a fine disc
(Sof-Lex, 3M ESPE; St. Paul, MN) was used to bring the whole
restoration to a satin luster. A super-fine polishing cup (Cos-
medent; Chicago, IL) was then used to highlight the line an-
gles and create a high shine in those areas (Figs 17a-17d).!>"’

Summary

Implant esthetics is influenced by a variety of factors through-
out the treatment process. Proper understanding of goals and
limitations must be communicated throughout the process
between the surgeon, restorative dentist, and laboratory tech-
nician. The restorative team, in turn, must also have a grasp
on the material choices and their capabilities for selective situ-
ations. This is essential in any given clinical circumstance to
achieve the desired esthetic outcome.
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Figures 17a-17d: Final implant crown on #9 and direct composite on #8.

14

Proper understanding of goals and limitations must be
communicated throughout the process between the , ,
surgeon, restorative dentist, and laboratory technician.

\
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There are few of us who have

not experienced the anxiety, the
frustration, the pain, and the loss of
confidence that occurs when results fail
to meet a patient’s expectations.

Lee Ann Brady, DMD
Gary M. DeWood, DDS, MS

Abstract

This article discusses occlusal considerations that the
restorative dentist can observe prior to treatment and outcome
design, thereby improving predictability in the blending of
form and function to create exquisite esthetics. When occlusal
forces are understood for each patient, the occlusal design
can be individualized to control muscle force applied and/
or distribute the occlusal forces that can be applied. This
individualized approach to diagnosis and treatment planning
of occlusion improves functional success.

Key Words: Biomechanics, comprehensive rehabilitation,
occlusion
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Occlusion is a factor in dentistry that we... have

learned fo address by necessity.

Introduction

As professionals who embrace the power of cos-
metic dentistry, we are committed to creating life-
changing experiences for the benefit of our patients
(Figs 1 & 2). AACD members have the opportunity
to experience the satisfaction felt by patient and doc-
tor when the expectations of those we are privileged
to serve are exceeded. Nothing is quite so intoxicating
as the emotional reaction of a patient whose expec-
tations have been surpassed. But everything has two
sides. There are few of us who have not experienced
the anxiety, the frustration, the pain, and the loss of
confidence that occurs when results fail to meet a pa-
tient’s expectations, or having met them initially, fail
to do so for an acceptable period of time.

Types of Treatment Failures

Immediate Failures

In the authors’ experience, the first types of treatment
failures are those that are immediate. These failures
are the result of a misunderstanding regarding what
was actually possible, inadequate or improper tooth
preparation, inadequate impressions, inadequate re-
cords, improper laboratory fabrication of the restora-
tions, or bonding and cementation errors. Of all the
immediate failures, the type most difficult to control
is misunderstandings regarding what was possible.
This is especially true when the patient has insisted
on a compromise to the recommended treatment so-
lution. Unfortunately, it is the rare patient who can
actually see and understand the limitations created by
the compromise until the final result is not what they
envisioned.

Figure 1: Preoperative smile.

Force Failures

The second type of failure, occurring over time after
completion of the treatment, is the result of force
(when we speak of “force,” we are speaking about oc-
clusion).'? Even those who pay very close attention to
occlusion are affected by what the patient does with
the restorations once they are placed in the active oral
environment. The goal of this article is to assist the
restorative dentist with planning and implementation ~ Figure 2: Postoperative smile.
regarding the occlusion and occlusal forces.
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Questions
Several questions regarding occlusion occur as treat-
ment is planned and undertaken:
e If] use the existing occlusion will I be successful?
e What will happen if I change the occlusion?
e [If I must change the occlusion, what do I change
it to?

The answers to the first two questions are highly
patient-dependent and have to do with the concept
of adaptability and the amount of treatment required.
The third is a philosophical question that will hinge
upon the doctor’s training and experiences.

Philosophical Question

We address the philosophical (last) question first. The
primary occlusal philosophies utilized today include
gnathology, bioesthetics, neuromuscular, and what we
will call Pankey-Dawson. Three of these philosophies
preferentially use centric relation (CR) as their refer-
ence when the occlusion is being designed. One of
them uses myocentric occlusion. The reference posi-
tion determines the interaction of the teeth at all of the
positions where they can be brought together, and is
the beginning point of occlusal planning, a reference
that we plan from, not to. That difference may seem
inconsequential, but in fact it drives our philosophy
in deciding what occlusions we must treat. We do not
feel a mandatory compulsion to get all of our patients
to our preferred reference position. We have referred
to two reference positions above, but there is in fact
a third choice, maximum intercuspal position (MIP).
We find that planning from MIP is the fastest, easi-
est, and frequently the most appropriate of the three
possibilities. When treating patients with physiologic
occlusion and minimal dental needs, why would we
want to change what they have? This is a departure
from past occlusal thinking. We felt that there was one
“right” occlusion, and patients who presented with
other occlusions would definitely receive treatment to
make their occlusion “right.” Our training and experi-
ence was in the CR “camp,” and we can both claim
a period of time as zealots in trying to get the dental
community to accept the “right” occlusion, which for
us meant CR. Times have changed, our observational
and experiential databases have grown, our education
has broadened our view, and we have changed our ap-
proach. For us today, there is not a “right” occlusion if
the one the patient currently possesses is working for
him or her. We observe a wide variety of functional
patterns that the stomatognathic system has adapted
to. When that adaptability has been exceeded, chang-
es begin to make themselves evident and we see the

Brady/DeWood

Figure 3: Preoperative, maximum intercuspal position.

maladaptive response (i.e., signs and symptoms).>* Pain, sensitivity, loose
teeth, functional limitations, pathologic wear, cracks, fremitus, and mo-
bility are indications that the system is changing negatively and action
must be considered. In the absence of these signs and symptoms we do
not feel compelled to change the patient’s occlusion, even if we are plan-
ning dentistry.

Impact of Dentistry
If the patient’s occlusion is determined to be physiologic, but dentistry
is required, the impact of the dentistry on the occlusion must now be
considered. If the current occlusion will not be greatly affected by the
planned dentistry, we plan from MIP. If the patient’s current occlusion
will be significantly altered or removed, we believe that it is necessary to
design an occlusion for the patient; in other words, to effectively “own”
that occlusion. We make the determination regarding ownership by pos-
ing a series of questions:

e s the occlusion pathologic or physiologic? Do we see maladapta-

tion?
e If the occlusion is physiologic, why would we change it?
e Ifitis physiologic and dental treatment is to be completed, how
will the treatment change the occlusion?
e Ifitis pathologic, “ownership” is required. How will we change it?
Dentistry that impacts the teeth anywhere from first point of contact

at the seated joint position to MIP carries risk. That risk is greater with
posterior teeth.”® We both have treated many patients who presented with
“slides”—shifts from first point of contact at seated joint position to MIP,
placing restorations that changed anterior teeth but did not impact first
contact to MIP. To this point the vast majority of those cases are still suc-
cessfully serving our patients, or served them until they no longer had
need of the service.

\
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When we have determined that we need to own the
occlusion, we select a reference and plan from it. For
us that is usually CR, but occasionally we locate and
plan from a muscle-mediated reference position. It is
beyond the scope of this article to fully outline when
utilization of a muscle-mediated position is the ap-
propriate selection, but for us it always involves joint
issues that make CR impossible, such as an articular
disc displacement.

Once located and referenced on the articulator, the
requirements for designing the occlusion do not differ
dramatically from those designed from a CR reference
as outlined below.”®

Patients are able to put their teeth together in the
four following ways: MIP (Fig 3), end-to-end and
crossover, pathway movements between MIP and end-
to-end, and retruded from MIP. All patients with an-
terior coupling are able to place their teeth in the first
three positions. The fourth position, retruded from
MIP, can be reached only by patients whose MIP is
forward of their seated condylar position, forward
from CR. While this is not an uncommon finding,
when the ability to isolate posterior teeth is combined
with dysfunctional activity, significant damage to the
dentition can occur.”!® The questions one must ask are
as follows:

e Where is the wear?
Where is the sensitivity?
Where is the mobility?
e Where are the cracks?

e Where are the fractures?

Attempting to solve the patient’s desire for a more
attractive smile frequently means replacing structural
loss with cosmetic dentistry, a solution that can put
the dentistry at significant risk. The risk varies depend-
ing on the dysfunctional activities that the patient en-
gages in. Doing dentistry with occlusal changes at MIP
carries the risk that the patient will be unable to recre-
ate their engrams, the recorded muscle commands in
the central nervous system that bring their teeth into
MIP when they close. These recordings are dependent
upon input from tooth contacts. When the tooth sur-
faces are changed, some patients are unable to “find”
their bite again by creating new engrams. For patients
with pathway wear, the risk is creating interference
with the envelope of function and the envelope of
motion. Treating patients with end-to-end and cross-
over wear carries the risk of removing a position or
pattern that the patient has become used to and will
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Figure 4: Articulator showing condylar setting.

try to regain. For patients who retrude their condyles and wear posterior
teeth, the risk is broken restorations, sensitivity, and pain; in other words,
that they will destroy the dentistry the way they destroyed their teeth.
Minimizing the risks entails creation of occlusal interfaces that minimize
the forces and control the mechanical advantages that patients were able
to use while applying force to their teeth. This can be accomplished by
decreasing the muscle activity that occludes the teeth, or by distributing
the occlusal forces generated by the muscles over multiple teeth, or by uti-
lizing some combination of these two strategies in the occlusal design.!!?

Occlusal Planning

Guidance

We always begin occlusal planning by mounting the diagnostic casts on
an articulator.' The upper casts should be mounted so that the hinge axis
is appropriately approximated and the casts will arc against each other as
the teeth do in the patient’s mouth. When the casts are hinged together
all teeth should touch simultaneously. In movements away from this fully
contacted position, guidance will determine what teeth contact each oth-
er, in what order they contact each other, and how long they contact each
other. Guidance in occlusion has an anterior and a posterior determinant.
The posterior determinant is the movement of the condyle against the
articular surface of the glenoid fossa. This movement separates the teeth
as the condyles move forward and down the eminence. The anterior de-
terminant is the movement of teeth against each other and separates the
teeth if there is vertical overlap of the maxillary teeth over the mandibular
teeth. Since it is a skeletal form, the posterior determinant is not a con-
trollable factor. It should be recorded so that its effect on the occlusal
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Figure 5: Mandibular movement. Solid black dots represent the mandibular cusp tips; black circles represent the maxillary cusp tips.

design is accounted for, but it cannot be changed. To
adjust the articulator for the posterior determinant, a
protrusive bite record or lateral check bite should be
completed and the appropriate adjustment made on
the articulator (Fig 4). The anterior determinant, com-
monly called the anterior guidance, is a controllable
factor and can be changed to increase or reduce the
disclusion of the posterior teeth.

If canine guidance is the planned design, the ca-
nines will carry the contact in excursive movements
until the edges of the central incisors are contacting
each other. No posterior teeth touch after movement
begins and the mandibular cusp tips must have a clear
pathway for all movements away from their “tap-tap”
position (Fig 5, solid black dots). The “hand-off”
from canine to central may also involve lateral inci-
sor contact, but lateral incisors should not be asked
to carry the guidance alone. When canine guidance
is the choice, protrusive movement is usually carried
by the central incisors forward on the marginal ridges
of maxillary and incisal edges of mandibular out to
their edges. If group function is the planned design,
the type of group function needs to be selected before

Attempting fo solve the
patient’s desire for a more
attractive smile frequently

means replacing structural
loss with cosmetic dentistry,
a solution that can put the
dentistry at significant risk.
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completing the design. With full group function, the
design strives to keep as many teeth in contact as pos-
sible through all movements of the mandible. This de-
sign was used for many years in dentures, where it was
described as “balanced” occlusion. With dentate pa-
tients, group function usually means a limited num-
ber of teeth in contact with the canine for variable
amounts of time throughout the movement. When
we use group function occlusions with natural teeth
we try to refrain from molar contacts, preferring to use
premolar contacts that release as soon as practical in
the guidance scheme. Our goal is to move the guid-
ance as far forward as quickly as possible. We enlist
the aid of teeth on the working and/or non-working
side as appropriate to meet the goals of supporting
the guidance and distributing the load over multiple
teeth. When group function guidance is the choice, the
guidance in protrusive movements can be designed to
begin on premolars and can include as many of the
anterior teeth as possible to share the load.

Our selection of a guidance pattern is based on
what the patient has told us they do. When it comes
to functional interactions it is not the relationship of
the teeth to each other that determines the occlusal
risk; rather, it is what the patient does when they
move the teeth against each other. Class II Division
I occlusions may exhibit severe pathway wear, or
they may not. It is not what they have, it is what they
do with what they have.!” They tell us what they do
through the evidence that exists on their dentition.
In our experience, patients can be expected to keep
doing whatever it is they have been doing in the
past regardless of our changes to their occlusion. If
the patient has created a parafunctional pathway,
increasing the overjet and reducing the overbite while
accommodating the pathway will reduce the forces
that can be applied. If the patient has created an end-
to-end parafunctional “play area” we create free, easy,
and smooth movements at that position so the patient
cannot “grab” an area and apply force. For a patient
who shows no evidence of parafunctional movements,
we find that canine guidance works well regardless of
the functional contacts that could be created in the
teeth before treatment. When the patient is “telling a
different story” through the patterns of wear on their
teeth, we find that getting help in movements is not
just a good idea, it is a necessity. Even with careful
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Requirements for Occlusions We Have Decided to Own

condyle/disc appropriately positioned
posterior teeth touch simultaneously

forces directed down the long axis of all poste-
rior teeth

front teeth have slightly lighter contact
under clench, neither teeth nor jaw deflect
molars do not contact in lateral movements

anterior guidance moves forward as quickly as
possible

if group function is appropriate, premolars and
canines carry it

no balancing interferences
lateral crossover supported by anterior teeth

straight protrusive has no lateral movements
and ends on both centrals evenly

design, we protect our occlusions with nightguards to improve the
predictability and the lifespan of the restorations.

The design of an occlusion on the articulator, when we have complete
control of all surfaces, often is easier than designing an occlusion in the
mouth on natural teeth. The requirements are no different, but equilibra-
tion can bring us to more decision points as we strive to achieve the goals
and satisfy the requirements without mutilating teeth. If the contacts on
teeth are all in an excellent position, but we are missing some of those
contacts, what do we do? Keep reducing, move the teeth together, add
material, leave the teeth alone and wait for them to erupt? All of these
strategies work and we have utilized them all. If the trial equilibration
has been completed on the mounted casts (a prerequisite to equilibra-
tion from which we never vary), the questions would already have been
considered and decided.
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When it comes to “rules,” we believe that LD Pan-
key said it well: Occlusion is simple. When the jaw is
closed all the teeth hit at the same time with equal
force. When power is applied the jaw does not move
and no teeth move. In movements away from this po-
sition no back tooth hits before, harder than, or after
front teeth. Occlusion is simple, but it is not easy.!°

Summary

Occlusion is a factor in dentistry that we, like most
of our colleagues, have learned to address by neces-
sity...the necessity of failure. Most dental education
provides a broad overview in the academic design re-
garding philosophy of occlusion, and the result is a
large group of professionals who have intentionally
not developed a philosophy...and who eventually
discover that simply not thinking about it does not
work for them. Knowing that this patient (Figs 6a-6¢)
spends so much of his time on the edges made it eas-
ier for us to attain success because he can still “play”
on those edges. The disappointment, frustration, pain,
and anger of both patient and dentist when beautiful
esthetics are destroyed by forces that were not fully un-
derstood is the painful wake-up call that many of us
have received. We hope that you never experience that.

References
1. Mansour RM, Reynik, RJ. In vivo occlusal forces and moments: I.

Forces measured in terminal hinge position and associated mo-
ments. ] Dent Res. 1975 Jan-Feb;54(1):114-20.

2. Mansour RM, Reynik R]. In vivo occlusal forces and moments: II.
Mathematical analysis and recommendations for instrumenta-
tion specifications. ] Dent Res. 1975 Jan-Feb;54(1):121-4.

3. Ramjford SP, Ash, MM. Occlusion. 2nd ed. Philadelphia: WB
Saunders; 1971.

4. Shikholeslam A, Holmgren K, Riise C. Therapeutic effects of the
plane occlusal splint on signs and symptoms of craniomandibu-
lar disorders in patients with nocturnal bruxism. J Oral Rehabil.
1993 Sep;20(5):473-82.

5. MacDonald JW, Hannam AG. Relationship between occlusal
contacts and jaw-closing muscle activity during tooth clenching:
part I. ] Prosthet Dent.1984 Nov;52(5):718-28.

Figures 6a-6¢: Postoperative function on the edges.

Journal of Cosmetic Dentistry } 101



G

. MacDonald JW, Hannam AG. Relationship between occlusal
contacts and jaw-closing muscle activity during tooth clenching:
part IL. ] Prosthet Dent. 1984 Dec;52(6):862-7. Dr. Brady earned her DMD from the University of Florida
College of Dentistry. She is a guest faculty member at The
. Schuyler CH. Principles employed in full denture prosthesis Pankey Institute and maintains a private practice in Glendale,
which may be applied to other fields of dentistry (occlusion). J Arizona.
Am Dent Assoc. 1929;16:2045-54.
Dr. DeWood earned his DDS from Case Western Reserve
. Schuyler CH. The function and importance of incisal guidance in University in Cleveland and his MS from the University of
oral rehabilitation. ] Prosthet Dent. 1963 Nov-Dec;13(6):1011-29. Toledo College of Medicine. He is executive vice-president
for curriculum and clinical education at the Spear Institute, in
Riise C, Shikholeslam A. The influence of experimental interfer- Scottsdale, Arizona.
ing occlusal contacts on the postural activity of the anterior tem-
poral and masseter muscles in young adults. ] Oral Rehabil. 1982 Disclosure: The authors did not report any disclosures.

Sep;9(5):419-25.

. Widmalm SE, Ericsson SG. Maximal bite force with centric and
eccentric load. J Oral Rehabil. 1982 Sep;9(5):445-50. .
In Memoriam

. Williamson EH, Lundquist DO. Anterior guidance: its effect on

electromyographic activity of the temporal and masseter mus- Norman L Feigenbaum, DDS

cles. ] Prosthet Dent. 1983 Jun;49(6):816-23. .
The AACD extends its condolences to the
.Manns A, Chan C, Miralles R. Influence of group function and famlly friends and colleagues of AACD
canine guidance on electromyographic activity of elevator mus- . .
cles. ] Prosthet Dent. 1987 Apr;57(4):494-500. Pa'St PreSIdent Dr‘ Norma’n L Felg.enba'u‘m’
who passed away recently. Dr. Feigenbaum
3. Manns A, Miralles R, Valdivia J, Bull R. Influence of variation in Served as AACD President from 1999_
anteroposterior occlusal contacts on electromyographic activity. J . ] . .
e 2000 and received the AACD's Lifetime
Achievement Award in 2007. His leadership

. Zuckerman GR. The geometry of the arbitrary hinge axis as it re- and Contributions to the Academy and to
lates h lusion. J Prosthet Dent. 1982 May;48(5):725-33. . 9 0 g
g ) the field of esthetic dentistry were plentiful,
5. Lavigne GJ, Khoury S, Abe S, Ymaguchi T, Raphael K. Bruxism enlightening, and. respected Dr. Fe|gen baum
physiology and pathology: an overview for clinicians. ] Oral Re- W|I.|. be missed by many‘

habil. 2008 Jul;35(7):476-94.

. Pankey LD, Davis WJ. A philosophy of the practice of dentistry.
1st ed. Toledo (OH): Medical College Press; 1985. jCD

AACD Past President Marty Zase presents fellow Past President Norman
Feigenbaum with a Lifetime Achievement Award at the AACD’s 2007 Annual
Scientific Session.

102 Fall 2012 « Volume 28 « Number 3



D&EToR

DENTISTRY & ORAL HEALTH

The Leader in
Patient Education

The American Academy of Cosmetic Dentistry (AACD) has
partnered with Dear Doctor to provide the very best in patient education.
Now your practice can impress and educate patients while they are in
your treatment room, reception area, on the go, or at home with
easy-to-understand educational information.

]

il
((h}fﬁ!"/f(’ e

C 05m4€ﬁ

E%HG5QJ.

Featuring Cosmetic Dentistry
content endorsed by the

American Academy

of Cosmetic Dentistry-
BUSINESS PARTNER

Ask about special AACD member pricing!

(866) 821-5458

www.DearDoctorMarketing.com




inimally Invasive
Comprehensive
ehabilitation of
evere Tooth Wear &
Extensive Decay

A Conservative, “Hybrid” Approach

Didier Dietschi, DMD, PhD

Abstract

The retention of natural teeth thanks to a decreased incidence of carious
and periodontal diseases, combined with occlusal parafunctions (brux-
ism) and erosion have created a new form of pathology. It represents a
true challenge for the dental team. When conventional prosthetic, full-
mouth rehabilitation is not yet indicated (or also in the case of financial
limitations), original solutions must be explored, taking advantage main-
ly of adhesive techniques. These solutions include “prepless” anatomi-
cal and functional enhancements using freehand composite application,
direct composite and indirect composite, or ceramic restorations. This
case report illustrates this treatment philosophy. A 60-year-old patient
presenting with severe tooth wear and multiple direct and indirect resto-
rations (in variable conditions) was treated with a combination of adhe-
sive techniques. In particular, new prefabricated composite veneers were
utilized to protect residual tooth structure, replace missing hard tissues,
and restore a better occlusal scheme and esthetics. In addition to other
important restorative objectives, treatment cost was kept relatively low.

Key Words: Tooth wear, vertical dimension of occlusion (VDO), direct
bonding, pressed ceramics, prefabricated veneers
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Introduction

The decreasing incidence of carious and periodontal diseases
has allowed many of our patients to retain their teeth. Howev-
er, this otherwise positive impact on dental health has triggered
the emergence of other pathologies, often facilitated by lifestyle
factors. Tooth wear (attrition and erosion) has become a major
concern. Erosion occurs due to unbalanced dietary habits with
high consumption of acidic food/drinks, as well as from abnor-
mal acid production from conditions including bulimia nervosa,
acid regurgitation, and hiatal hernia. Insufficient saliva flow rate
or buffer capacity and saliva composition changes caused by vari-
ous diseases, medications, and aging are other etiological co-fac-
tors.'* Abrasion and attrition are induced in particular by awake
and sleep bruxism.** These two forms of pathologies can severely
impact tooth integrity. Initial complaints reported by patients are
often of an esthetic nature, such as a shortening of teeth, discol-
orations, and tooth displacement. Without proper attention and
treatment, biological problems will then also occur, with dentin
sensitivity, increased carious risk, and premature loss of restora-
tion marginal adaptation.

Treatment strategy for these patients involves proper diagno-
sis followed by the improvement of existing medical conditions
(whenever possible); then, appropriate preventive and restorative
measures must be planned. Lately, a major focus has been giv-
en to conservative, adhesive restorations to treat such patholo-
gies.”!* Various procedures and even restorative materials must
be considered, depending first upon the biomechanical status of
each tooth and also on the patient’s age and financial resources;
needless to say, finding an optimal balance between these three
considerations is a true challenge. A conservative approach us-
ing various forms of adhesive, partial restorations proved its po-
tential to restrict ongoing tissue destruction and restore function
without any additional tissue damage or loss, thus limiting bio-
logical complications.'*

The following case report describes the treatment of an adult
patient suffering from severe tooth wear. Treatment involved a
combination of direct partial restorations, prefabricated com-
posite veneers, and indirect ceramic restorations; the goal was to
achieve the best possible compromise between treatment quality
and cost.
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Figures 1a-1e: Preoperative full-face and intraoral views
showing severe tooth wear accompanied by numerous
fractures fo the natural and restored teeth. The patient sought
a comprehensive treatment approach but also had limited
financial resources. An innovative therapeutic scheme was
needed, making great use of adhesive fechniques wherever
possible.
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I e decreasing incidence of carious and periodontal diseases
has allowed many of our patients to retain their teeth. ,

Patient History
The patient was a 60-year-old male with good oral hygiene. He
had been in a regular dental maintenance program but had not
had a comprehensive treatment approach (Figs 1a-1e). The pa-
tient’s main complaint was esthetic; he was unhappy with an ir-
regular smile line, broken and worn incisal edges, retruded in-
cisor position, and upper right premolar and dark tooth color.
Clinical evaluation confirmed the patient’s self-perception of es-
thetic deficiencies but also revealed other clinical problems:
e generalized tooth wear due mainly to sleep (and probably
awake) bruxism
e deep-bite and Class II occlusion, with edge-to-edge relation-
ship on the left side lateral segments
e broken restoration on the lower left second molar, temporar-
ily restored
e missing lower right molar, replaced by an implant but not
yet restored
e defective porcelain-fused-to-metal (PFM) crowns on upper
left incisors and first premolar.
The patient had financial limitations and wanted to achieve a
better appearance through conservative restorative solutions.

Treatment

Pretreatment Phase

Study casts were made and mounted in a semi-adjustable
articulator, in order to perform a functional and occlusal analysis
preceding a full mouth wax-up aimed to correct or improve
posterior and anterior function as well as restoring proper
tooth anatomy and smile line. This treatment rationale logically
implied an elevation of vertical dimension of occlusion (VDO);
in order to maintain anterior contacts, the addition of material
usually corresponds to approximately 1 mm (+ 0.5 mm) at the
first molar level. Within this range of VDO augmentation, the
author does not suggest any pretreatment trial using a bit plate
or any form of temporary solution. An anterior index (made of
hard silicone or resin) was made at this point and served as a
reference during and after the placement of direct restorations in
the upper jaw.

Restorative Phase

The restorative phase started with the fabrication of indirect pos-
terior restorations (lower right first molar and left second molar
with e.max Press (Ivoclar; Schaan, Liechtenstein) at the new VDO,
taking into consideration the anatomical changes needed in the
upper jaw, as defined by the wax-up (Fig 2a-2c). At the time of

Figures 2a-2¢: Models of upper (a) and lower (b, c) jaw
illustrating the first treatment phase, which included the
fabrication of indirect posterior restoration (here, pressed IPS
e.max crown and overlay, respectively, for the first right and
second left molars) (b). Those restorations were produced at
the new VDO, defined by the wax-up in both the lower and
upper jaw (a and ).
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placement, other posterior teeth in the lower jaw were correct-
ed and fitted to the same VDO, using direct composite applica-
tion (Edelweiss Direct, Edelweiss Dentistry; Horbranz, Austria)
(Figs 3a-3e). The antagonist upper teeth (premolars and molars)
also were anatomically and functionally corrected with direct
composite (Edelweiss Direct) to complete the necessary VDO cor-
rection (Figs 4a-4h). The lower first molar restored with a large
gold onlay presenting no decay was left untouched for financial
reasons and also because of its superior mechanical resistance.
The rationale applied here follows Dahl’s concept'’ (i.e., to allow
this tooth to move passively until once again in occlusion), which
was locally applied.

Anterior Guidance

The third step consisted of creating a new anterior guidance and
improved anatomy of the lower front teeth (Edelweiss Direct,
Body i2 and Skin Bleach shades) (Figs 5a-5e) as well as the lin-
gual profile of the upper teeth (Figs 6a & 6b). After having set
the new VDO in the posterior areas, the aforementioned correc-
tion of front teeth (length and shape of lower incisors, canine
guidance as well as lingual upper teeth anatomy) comprising two
treatment sessions are usually planned within the next few days
so that a proper and stable occlusal situation is created. This treat-
ment step is logically followed by two short visits during which
occlusal contacts and movements are checked and corrected if
needed; then, esthetic restoration of the front teeth can start.

“Hybrid” Solution

To minimize treatment cost, a “hybrid” solution was chosen
to restore the smile. This consisted of prefabricated composite
veneers (Edelweiss by Ultradent, Ultradent; South Jordan, UT)
for the natural teeth (upper right incisors and both canines) and
veneered, pressed full ceramic crowns (e.max) for the left upper
incisors being restored with PFMs; e.max was selected due to its
optimal mechanical and optical properties. After having placed
two temporary crowns on the left incisors with proper position
and thickness, the placement of the composite veneers could
begin with size and shade selection (using the specific size and
shade guides [Edelweiss Dentistry]) (Figs 7a & 7b). Natural
tooth surfaces had to be lightly prepared; preparation aimed to
create a very thin cervical chamfer delineating the veneer apical
extension and, together with veneer corrections to eliminate a few
interferences, preventing a correct veneer placement (Figs 7c-7e).
A trial with either body (dentin) or skin (enamel) shades helped
to obtain the best possible esthetic integration (Fig 7f). A discrete
blue halo was created by depositing some effect shade (Color
Plus Blue, SDS Kerr; Orange, CA) into a shallow groove prepared
with a fine diamond, following the coating of the internal veneer
surface with a special hydrophobic primer (Edelweiss adhesive)
(Figs 8a & 8b). The four veneers were cemented with an enamel
shade (Skin Bleach), except the right central incisor, for which
both dentin and enamel masses were needed due to the important
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Figures 3a-3d: Occlusal surfaces were prepared with
sandblasting before adhesive procedures, for both aged
composite and tooth surfaces. Then, a highly filled hybrid
or nano-hybrid composite was placed and sculpted. The
final view (3d) shows the anatomy obtained, following
the wax-up layout.



Figure 3e: Postoperative image of full lower arch with
improved occlusal anatomy and VDO through direct
composite placement and two indirect pressed ceramic
restorations (right first and second left lower molars).

Figures ga-gh: After rubber dam placement, with
exception of the left second molar, all upper teeth

and restoration surfaces were sandblasted and treated

as described in Figure 3, which allows extremely
conservative and effective anatomical and functional
enhancements. The same sculpting approach was used to
recreate a proper functional scheme and VDO.
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Figures 5a-5e: Following the correction of the VDO, the
anterior teeth must also be restored, creating the new
anterior guidance, with reduced overbite, such as defined
with the wax-up and models mounted on an articulator.
A silicone index helps to build up dentin and enamel
masses with appropriate three-dimensional position

and thickness. A caliper also serves to make fine width
adjustments. After proper finishing and polishing, the first
part of the new anterior esthetic configuration is set. The
final view demonstrates the new configuration of lower
front teeth with improved smile line.

Figures 6a & 6b: The Class Ill restorations are replaced simultaneously with the correction of the lingual anatomy of
the upper front, natural teeth. A direct restorative approach is also used here. This step completes the preparation work
needed before esthetic restoration.
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Figures 7a-7f: Shade and veneer size are selected using
the specific look of the Edelweiss veneer kit. Teeth are
only minimally prepared, creating a discrete chamfer
along the gingival margin to seat the veneers during
cementation; enamel is simultaneously roughened. The
incisal view shows that a significant repositioning of both
central and lateral veneers is programmed while it will

be well fitting at the canine level. The canine and lateral
veneers are tried with composite to evaluate hue

and value.

11
To minimize freatment cost, a

"hybrid” solution was chosen
to restore the smile. I1
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facial repositioning of the veneer. A highly filled restorative
material was used to provide optimal wear and physico-chemical
properties (Fig 8c); a vibrating instrument (Compothixo,
KerrHawe; Bioggo, Switzerland) was used to evenly distribute
the material (Fig 8d). The individual cementation of all veneers
is recommended to allow for proper adaptation and cleaning of
luting composite (Figs 9a-9c). Proximal and cervical margins
still required minor finishing and polishing, using discs and fine
diamonds (Fig 9d); great care was required to avoid damaging
the laser vitrified surface and to obtain optimal surface gloss.

Post-treatment images demonstrate a pleasing esthetic inte-
gration of both anterior and lateral restoration within the smile
frame as well as a younger-looking smile configuration, although
still in balance with the patient’s age and physical appearance
(Figs 10a-10c).

In such cases, the therapeutic scheme is logically oriented toward
reestablishing both esthetics (usually the patient’s first priority)
and function. The first step after diagnosis is to determine proper
central incisor length and anterior guidance, which governs the
new VDO. Proper anterior tooth anatomy and function is de-
signed according to objective esthetic guidelines, existing and for-
mer tooth anatomy, and functional and phonetic components;
a partial wax-up (in the case of moderate posterior tissue loss)
or, more often, a full-mouth wax-up (advanced generalized tooth
wear/erosion) help the restorative team to establish this impor-
tant reference.”" Increasing the VDO is also a key parameter in
reversing the consequences of pathological wear.!32° Actually, the
passive eruption that accompanies the continuous tissue destruc-
tion and loss greatly restricts the space available for restorations,
which, due to their limited thickness, would be very fragile or
otherwise would invade residual tooth structure. Recent clinical
reports have largely validated this treatment rationale.'%*

Restorative Options and Material Selection

In regard to restorative options (direct or indirect) and material
selection (composite or ceramic), decisions usually are based
upon the patient’s preexisting dental condition (presence of de-
cay, restoration size and condition, vital or nonvital status), as
well as the amount and localization of tissue loss. This means
that various restorative options have to be considered and that
treatment planning is highly individual (tooth-specific). The di-
rect option is selected when “limited” anatomical and functional
corrections are needed; on the other hand, the replacement of
large restorations or overlays mandates an indirect approach. The
determination among various composite and ceramic materials
is largely operator-dependent, as most of them provide decent
longevity.?+
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Figures 8a-8d: First, a special adhesive was applied into
the veneer. In this case a tiny amount of blue stain was
painted along the incisal edge, following a groove made
with a fine diamond bur. Finally, the luting material
(highly filled restorative resin composite) was placed in
the middle of the veneer and then spread with a vibrating
instrument.
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Proper anterior tooth anatomy and function is designed according
to objective esthetic guidelines, existing and former tooth
anatomy, and functional and phonetic components; a partial wax-
up (in the case of moderate posterior tissue loss) or, more often, a
full-mouth wax-up (advanced generalized tooth wear/erosion) help
the restorative team to establish this important reference. r

Figures 9a-9d: Cementation was performed, starting with etching and bonding of the facial enamel surfaces, followed by the individual
placement of each veneer; this permits a better control of proximal adaptation and luting cement removal. Before proceeding with the next
veneer placement, some finishing and polishing is mandated for the proximal surfaces.

1
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Figures 10a-10¢: Lateral, retracted, and full-face views
demonstrate the final esthetic integration; the significant
and positive impact of the rehabilitation on anterior
function and anatomy can be appreciated. Despite the
combination of partial and full-coverage restorations, a
pleasing harmony was achieved.
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In this case, a direct restorative approach was selected for the
lower front teeth due to the amount of residual tooth structure
and also because the shading concept was coordinated with the
upper front prefabricated composite veneers. It was decided to
face the upper front natural teeth with four prefabricated com-
posite veneers (Direct Venear, Edelweiss by Ultradent) to take ad-
vantage of a superior composite quality, obtained by high-pres-
sure molding and heat-curing processes, followed by laser surface
vitrification.?® This allows the veneers to exhibit a hard, glossy, de-
fect-free surface that facilitates the esthetic restoration of decayed
or discolored single and multiple anterior teeth (necessary in this
case). This chair-side composite veneering system does not aim
to replace the well-established individualized porcelain veneer
technique; rather, it offers an alternative to freehand composite
veneers—a delicate and time-consuming technique.?

Summary

The outcome for this 60-year-old male patient, following logical
biomechanical concepts and treatment rationale, was highly suc-
cessful in regard to function, tissue conservation, esthetics, and
cost. This was achieved by combining various techniques and
materials, based upon a highly individual tooth status analysis
and therapeutic scheme. An outcome such as this requires broad-
er understanding and more extensive experience with adhesive
techniques, so as to optimize the treatment outcome and longev-
ity. Presented with an ever-growing number of restorative systems
and specific operative protocols, today’s practitioner is increasing-
ly challenged to provide highly individual therapeutic solutions.
This makes such treatment perhaps more difficult, but also highly
interesting—and with clear advantages for the patient.
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CRITICAL

Factors of Occlusion

Hin vecent years, the subject of occlusion
has received minimal attention in dental
education, both in universities and seminars. !/
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They Can Make You or Break You!

DeWitt C. Wilkerson, DMD

Abstract
In an age of extensive cosmetic procedures, we must never forget the
critical importance of creating functionally stable occlusions; form does
indeed follow function.

Two key considerations of dental occlusion include joint condition/
position and anterior guidance.

A review of pertinent research and clinical observation guides the
clinician in making decisions for each patient.

Several principles for predictable outcomes are recommended.

Key Words: Occlusion, centric relation, anterior guidance, masticatory
system, temporomandibular joints
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Figures 1a & 1b: Unstable joints lead to unstable occlusion, as demonstrated in this 20-year-old patient with bilateral discal

displacements.

Introduction

For many years, education in restorative dentistry con-
centrated on occlusion. How to locate and record the
condylar hinge axis, so that the teeth were restored
in maxillo-mandibular harmony, was a major topic.
Developing idealized anterior guidance, in lateral and
protrusive excursions, was considered a critical dis-
cussion. Vertical dimension of occlusion, envelope
of function, neutral zone, incisal edge position, and
stable centric stops were all explained in great detail.
Pioneers such as Beyron, Ramfjord, Schuyler, Pankey,
Mann, Thomas, Stewart, D’Amico, Lundeen, Gibbs,
Mahan, and Dawson clarified the art and science of
functional occlusion.

In recent years, the subject of occlusion has re-
ceived minimal attention in dental education, both in
universities and seminars. Young dentists are typically
unfamiliar with any specific guidelines for functional
esthetics/cosmetics...and it shows. In the excitement
of the “Esthetic Revolution,” prepless veneers, and
“California white,” something critically important was
lost (only temporarily, it is hoped).

Form Follows Function
This was true 25 years ago, it is true today, and always
will be.

Occlusion is so critical that it can make you or
break you as a dentist. Following are two fundamental
principles regarding occlusion:

e Occlusal stability should be predictable.

e Failure to adhere to sound occlusal principles can
result in many problems for both the dentist and
the patient.
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The author’s private practice emphasizes resolving occlusal prob-
lems, including unfortunate remakes of cosmetic/restorative failures.
There are patterns to the problems dentists and patients encounter
that often represent shortcomings in understanding and applying
sound occlusal principles.

Two Key Considerations
Two key considerations of occlusion that affect the stability of cos-
metic/restorative cases are:

1. joint condition and position

2. anterior guidance.

Joint Condition and Position
Principle: If the joint condition is unstable, the occlusion will be unstable
(Figs 1a & 1b).

Dentistry involves the management of the masticatory system. First
and foremost, dentists are the physicians of the masticatory system. A
complete system analysis should precede irreversible dental therapy.
This includes an evaluation of the health of the temporomandibular
joints. Anterior open bites, excessive posterior wear, and Class II skel-
etal relationships are common examples of possible underlying joint
instability.!? If these occlusions are restored without first address-
ing the joint condition, the resulting occlusions may be unstable.?
Screening of the joints is a simple matter of asking history questions
regarding joint discomfort, noises, locking, or trauma; clinical evalu-
ation includes range-of-motion observation; palpation of the joints;
orthopedic load testing of the joints; and in-office joint testing meth-
ods, such as Doppler auscultation and joint vibration analysis (JVA).
When signs or symptoms of derangement screen positively, imaging
of the joints through CT scan or MRI may be indicated.*® When joint
inflammation or partial internal disc derangement is present, occlu-
sal splint therapy will often help stabilize the joints and occlusion
prerestoratively.®’



Figure 2: The elevator muscles contract on closure, fully seating the
joints to CR.

Figure 3a: "Clearing the dancefloor.”

Figure 3b: Fully seating the joints to CR.

Wilkerson

Complete disc derangement may result in chronic
degenerative changes manifested in chronic instability
of both the joints and occlusion.® It is always prudent
to consider, when observing an unstable occlusion,
whether there may be an underlying joint problem. It
is also prudent to understand, that as long as the joint
is changing dimension, the occlusion will shift, like a
house built on sand.

Principle: Joint position is a critical factor of the overall
occlusal scheme.

Currently, three joint positions are commonly dis-
cussed in dentistry: maximum intercuspation posi-
tion (MIP), centric relation (CR), and myocentric. The
question is, are all three equal?

What can we learn from research? The most ex-
haustive longitudinal study of mandibular function
in mastication and occlusion was undertaken by Drs.
Harry Lundeen and Charles Gibbs. Their research in-
cluded nearly 400 subjects using a “gnathic replicator”
to follow exact jaw-to-jaw and tooth-to-tooth rela-
tionships on chewing. They consistently observed the
joint on the side of the bolus of food fully seated very
quickly, with the opposite side joint lagging, but also
fully seating before the teeth contacted on closure. The
conclusion of their 13-year study at the University of
Florida was as follows:

“Centric relation is the ending location of good
chewing strokes and is a comfortable physiologic po-
sition for all people who have relatively healthy tem-
poromandibular joints and good mandibular muscle
control.”

CR is a physiologic border position of mandibular
function, whereby the healthy mandibular condyles
are fully seated on jaw closure by the elevator muscles
(temporalis, masseters, medial pterygoids).” Okeson
describes this as “musculo-skeletal stable seating”
(Fig 2)' (i.e., the physiologically seated joints, by the
appropriate influence of elevator muscle contraction,
on mandibular closure).

A very useful clinical tool in observing muscle-di-
rected joint position is the simple Lucia jig/flatplane
anterior deprogrammer. By “clearing the dancefloor”
of occlusal influences we can objectively observe
where the elevator muscles take the joints, superiorly
and coincident with the vector of force generated by
elevator muscle contraction. When muscles are re-
laxed, Dawson'’s bilateral manipulation technique is
utilized to orthopedically load test the joints, to evalu-
ate for any response of tenderness in the joints. A posi-
tive load test is indicative of either lateral pterygoid re-
sistance, a disc derangement, or intracapsular pathosis
(Figs 3a & 3b)."
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Principle: The goal of all occlusal therapy is non-interfer-
ence of teeth to normal jaw function, from border to border
(CR is one border, lateral and protrusive movement limits
are the other border).

It is critically important that no teeth touch in an
unbalanced manner when the joints are seated by
muscles in CR. This represents the “static occlusion,”
whereby all teeth touch simultaneously and with
equal intensity.

Principle: CR is the starting position for predictable oc-
clusal therapy.

An occlusion built anterior to CR will touch heav-
ily on the most posterior teeth when the healthy
joints are fully seated by the elevator muscles on clo-
sure. This can be true of MIP if a “hit and slide” is
present. This is always true with myocentric, where
pulsed muscles result in an anterior jaw position, by
an average of 3.8 mm forward of CR.}? A true “neu-
romuscular occlusion” is one where there is harmony
between the central nervous system and the muscles
of mastication. Lundeen and Gibbs’ observations in
laboratory trials demonstrated the action of the ele-
vator/closing muscles is to seat the joints superiorly
and anteriorly to a bone-braced position, medially
in the fossae.” This sets the position of the posterior
end of the mandible on closure. If the teeth contact
uniformly at that mandibular position, there is no
stimulation for contraction of the lateral pterygoid,
and inferior and superior bellies.”> An occlusion de-
veloped in any other position requires the joints to be
downwardly displaced, contrary to the action of the
jaw-closing muscles. To hold the teeth together in MIP
in such cases requires the continued active contraction
of both elevators (temporalis, masseters, medial ptery-
goid) and the antagonistic positioner muscles (lateral
pterygoid, depressor group). In patients who actively
engage their teeth, this has been clinically observed to
produce symptoms of muscle fatigue.

When irreversible occlusal changes are being made,
it is prudent to consider physiologic jaw movements
and build the static occlusion in harmony with
CR. Failure to follow these principles can result in
occlusal instability such as sore, mobile, and fractured
posterior restorations, as well as muscle incoordination
(Figs 4a & 4b).

Anterior Guidance
Matos summarizes a consensus on anterior guidance
as follows:

“Several authors believe that mutually protected
occlusion (disocclusion through anterior teeth) is
ideal, since the canine teeth present higher proprio-
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Figures ga & 4b: A shift of joint position from CR to MIP often results in
"hot pterygoids.”

”Shallowing anterior guidance
creates more functional
freedom; steepening anterior
guidance may stimulate
increased dysfunction. /!



ception, are ideally located (thus promoting immedi-
ate disocclusion of posterior teeth), have considerable
volume and bone support and present lower electro-
myographic activity, i.e. they promote higher muscu-
lar relaxation, besides presenting better conditions to
distribute and afford occlusal loads without harmful
consequences to posterior teeth and supporting struc-
tures.”"?

Immediately touch the anterior teeth and disoc-
clude the posterior teeth (“functional occlusion”),
as the mandible leaves CR (“static occlusion”)
(Figs 5a & 5b).

Advantages of Properly Designed Anterior Guidance
There are several advantages to a properly designed
anterior guidance:

e It reduces forces to the whole system because of
reduced elevator muscle activity.'*

Principle: The more anteriorly teeth contact, the less

elevator muscles contract. The more posteriorly teeth

contact, the more elevator muscles contract.'®

e [t protects the posterior teeth from overloading
and attrition related to function (balancing and
working side contacts) and parafunction (brux-
ism).

Principle: Teeth that disocclude are free from loading

effects.

e Shallowing anterior guidance often creates a
reported sense of functional/parafunctional
freedom and reduced symptomatic muscle
activity.

e Steepening anterior guidance often creates a re-
ported sense of functional/parafunctional restric-
tion and increased symptomatic muscle activity.

Clinical observation: Shallowing anterior guid-
ance creates more functional freedom; steepening an-
terior guidance may stimulate increased dysfunction.

Though certainly a debatable observation, it is
based upon working with hundreds of patients suf-
fering from occluso-muscle disorders through both
occlusal splint therapy and provisional restorations.
These findings are consistent with the observations of
many other clinicians with extensive problem-solving
experience.

Clinical application: What potential occlusal
problems may be present when wear has developed
on natural lower anteriors opposing restored upper
anteriors (Fig 6)?

In the absence of wear prerestoratively, the wear
problem could have three potential causes:

Wilkerson

Figures 5a & 5b: An idealized occlusion contacts exclusively on anterior
teeth when the joints leave CR.

1. A posterior interference in CR. Frequently, wear on anterior
teeth may reflect a hit and slide from a posterior tooth
prematurity on an inclined surface.

2. Poor CR stops on the anterior teeth. Anterior teeth should
touch and have perpendicular contact with each opposing
tooth. Any scissoring of the occlusion anteriorly can create
undesired wear.

3. Anterior guidance that is too steep. Restricting mandibular
freedom, or “envelope of function” appears to potentiate a form
of parafunction, resulting in wear.
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Figure 6: Catastrophic cosmetic failure, due to violations of basic
occlusal principles.

Summary
Athough this article just scratches the surface of the topic of func-
tional occlusion, it has discussed the two most critical factors re-
lated to long-term occlusal stability:
e Critical factor of occlusion: Equal intensity contact of all teeth
in CR (CR = MIP)
e Critical factor of occlusion: Anterior guidance in harmony
with the envelope of function
The understanding and application of these factors in daily
practice will help ensure that properly managed dental occlusion
will make you predictably successful as both a cosmetic dentist
and a physician of the masticatory system. The application of these
principles will need to be tailored to the individual requirements
of each patient. In restorative/cosmetic cases these principles will
be verified and fine-tuned through provisional restorations.
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Are Occlusion and
Comprehensive
Dentistry Really that
Important?

l l A primary tenet of comprehensive dentistry is that all of the
components of the masticatory system...are intimately related and
dependent upon one another for ideal function. ' '




A Seven-Year Follow-Up:
Addressing Structure First

Gary Alex, DMD, AAACD

Abstract

Patient demand for cosmetic dentistry has never been greater. This has led
many dentists to invest considerable time, effort, and money in mastering
various cosmetic procedures and techniques. While this is commendable, it
should be recognized that it is one thing to be able to make beautiful teeth,
and an entirely different thing to make beautiful teeth that actually last and
function in harmony with the rest of the masticatory system. An acceptable
cosmetic result, without regard for function and/or parafunction, will often
result in premature case failure. What the truly successful clinician of today
requires is a logical and systematic methodology in approaching cosmetic/
restorative cases that will lead to a reasonably predictable and durable end
result. The following case presentation describes how a comprehensive ap-
proach to dentistry, one that integrates both function and esthetics, can be
used to successfully diagnose, treatment plan, and predictably restore a
cosmetic/restorative case. Seven-year follow-up images are also presented.

Key Words: Occlusion, comprehensive dentistry, centric relation, facebow
transfers, congenitally missing laterals
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Introduction

A true understanding of occlusion and comprehensive
dentistry is crucial in order to become the best dentist
possible. The fact is, the longevity and predictability
of all the beautiful dentistry that clinicians create, and
the overall comfort and functioning of their patients,
is predicated on just how well they understand and
apply the principles of occlusion and comprehensive
dentistry. A primary tenet of comprehensive dentistry
is that all of the components of the masticatory system
(teeth, soft tissues, skeletal structures, muscles, and
joints) are intimately related and dependent upon
one another for ideal function."? This interrelation-
ship is mediated by the central nervous system via the
exquisite proprioceptive nerve network that permeates
the entire gnathic system.

Comprehensive Dentistry

Comprehensive dentistry is really about seeing, un-
derstanding, and treating the “big picture.” This is a
far different approach than the “see the hole, fill the
hole” mentality often employed in restorative den-
tistry. Addressing esthetic concerns is also an integral
component of comprehensive dentistry. Creating
“ideal” functional and masticatory relationships and
harmony without addressing esthetics will almost al-
ways lead to patient disappointment no matter how
well the case functions from an occlusal standpoint.
Conversely, an “ideal” esthetic result without regard
for function and/or parafunction often leads to case
failure and/or masticatory disharmony. The dentist
who wants to practice truly excellent dentistry must
be able to think comprehensively and address both
function and esthetics.>*

Occlusion

An understanding of occlusion is essential to practic-
ing comprehensive dentistry. There are at least five oc-
clusal philosophies in use today (classic gnathology,
bioesthetics, Dawson/Pankey, neuromuscular, and
maximum intercuspation position [MIP]). While an
in-depth discussion of each of these philosophies is
well beyond the scope of this article, it is probably safe
to say the vast majority of dentists use MIP (habitual
closure) as a starting and ending point when develop-
ing an occlusal scheme. The reason for this is probably
because it requires the least thought, time, knowledge,
and effort. The dentist simply works with the occlusal
relationship as it exists. The problem is that in many
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Figure 1: Preoperative full smile.

Figure 2: Preoperative retracted view with teeth apart. Note the lingual
thinning of the upper anterior teeth, chipping and wear of the lower anterior
teeth, and abfraction-type lesions on several teeth.

Figure 3: The removable partial denture (“flipper”) that the patient was
wearing on her initial visit.



cases the patient’s existing MIP and occlusal scheme is
far from ideal. In fact, it may be a destructive relation-
ship, causing a problem, or problems, somewhere in
the masticatory system. These problems can manifest
as muscular pain, joint problems, wear and/or chip-
ping of teeth, tooth mobility, tooth sensitivity, an un-
comfortable bite, and a variety of other symptoms. By
using the existing bite relationship in such a situation,
dentists are in fact placing restorations into an occlu-
sal scheme that may not be working particularly well
for that patient. In such cases it would seem logical
to try and improve the occlusal/masticatory relation-
ships prior to, or in conjunction with, performing the
restorative/prosthetic dentistry.® The questions to ask
are, when does the patient’s existing occlusal scheme
need to be altered prior to performing restorative/
prosthetic procedures and when is it acceptable to
work with the occlusal scheme as it exists? The follow-
ing case presentation, in which both functional and
esthetic issues are addressed, demonstrates a compre-
hensive approach to restorative/cosmetic dentistry. In
this particular case, for reasons that will become ap-
parent, the existing occlusal scheme was altered prior
to performing the prosthetic dentistry. A detailed ra-
tionale and methodology is described. The case dem-
onstrates just how the science of occlusion and com-
prehensive dentistry can actually be applied to clinical
dentistry.

Case Presentation

The patient, a 37-year-old female in good health, was
referred to our office for a consultation regarding the
replacement of congenitally missing maxillary lateral
incisors and improving the appearance of her teeth
and smile (Figs 1 & 2). At the age of 20 she underwent
15 months of orthodontic treatment to reposition the
upper anterior teeth in order to create space between
the central incisors and canines. She had had three dif-
ferent Maryland-type winged bridges since that time
(including one all-ceramic resin bonded bridge). All
of these failed for various reasons and the patient stat-
ed she was never happy with how any of them looked
and that they would fall out frequently. For the last six
months she had been wearing a removable “flipper”-
type partial denture that she said she hated (Fig 3). She
stated that she had always been self-conscious about
her teeth and smile, and often avoided smiling in pho-
tographs. She had recently consulted with a number
of other dentists and had explored restorative options
including implants, new resin-bonded bridges, and
fixed bridgework. Both an oral surgeon and periodon-
tist had determined that insufficient space existed for
implants (Figs 4 & 5). The patient also mentioned
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It is up to clinicians, through
comprehensive diagnostic examination and
evaluation, to develop a treatment plan
that fulfills not just the esthetic but also the
functional requirements of a case. T

Figure 4: Occlusal view of the upper anterior teeth showing lack of sufficient
interproximal space for implants.

Figure 5: Radiographic appearance of the anterior teeth showing insufficient
space for dental implants.
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Figures 6 & 7: The earbow is used to record the relationship of the maxilla relative to the TMJs. The data are then transferred
fo an articulator. The correct hinge axis starting position (or close approximation) is essential when taking an open bite record.

that her bite was not comfortable (“it
feels off”) and that it often felt like she
had “two bites.” She was not aware of
any grinding or clenching habits. Her
periodontal status was excellent and
her medical history was unremarkable.
When she was asked specifically what
she would like as far as her teeth and
smile were concerned, her reply was: “a
whiter/brighter smile, something that
looks really nice and 1 feel good about,
something that will last, nothing I can
put in and take out, and I would like my
bite to feel comfortable because it has
never felt right.”

Treatment Planning

Discussion

The fact is many dental patients have
never been treated in a comprehensive
fashion and the concept is new to them.
It is often helpful to show patients an-
other case that has already been worked
up and treated comprehensively to
help them better understand what is
involved and the advantages of such
an approach. A typical comprehensive
exam requires 60 to 90 minutes and
includes a visual examination of the
dentition and soft tissues, full set of
radiographs, full maxillary and man-
dibular alginate impressions, diagnostic
digital photographs, an earbow transfer,
and centric relation (CR) and/or MIP
bite record. In addition to this, a TM]J,
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range of motion, and muscle screening
examination is performed. Stable and
comfortable joints are essential prior to
definitive treatment. Input from other
dental specialists and/or other diagnos-
tic imaging (in addition to convention-
al dental x-rays) may also be required.
The information from the comprehen-
sive exam is used to formulate a concise
written narrative describing, among
other things, just what it is the patient
is looking to do, clinical findings, one
or more treatment options, advantages
and disadvantages of each option, time
frames involved, and anticipated fees
for treatment. Diagnostic photographs
are an integral part of any comprehen-
sive exam and it is imperative that den-
tists be adept with digital photography.
It is also essential that dentists under-
stand how to take an earbow transfer
and why it is so important. The earbow
is used to record the relationship of the
patient’s maxillary arch relative to the
temporomandibular joints and then
transfer this relationship to an articula-
tor (Figs 6 & 7). An earbow transfer is
absolutely essential whenever an open
bite record is taken as is typically the
case when taking a CR bite record. The
correct axis of condylar rotation (actu-
ally a close approximation) is recorded
by the earbow and then an upper cast of
the patient’s maxillary arch is mounted
relative to this hinge axis position. If
the correct hinge axis is not recorded

via an earbow or hinge axis recording
when taking an open bite record, then
the casts will not meet properly when
the models are closed together. In ad-
dition, the starting hinge axis position
will have an effect on excursive path-
ways. An incorrect hinge axis position
during fabrication of the definitive
restorations will usually result in con-
siderably more time spent adjusting
the case during placement. Even if the
dentist chooses to take a closed MIP
bite record, it is advantageous to take
an earbow transfer and mount the case
on an articulator. For one thing, a prop-
erly taken earbow transfer and upper
cast mounting will enable the dentist
and technician to visualize any cant of
the maxillary teeth as they relate to the
facial midline and horizon. In other
words, the earbow transfer relates the
“esthetic plane” (line from upper ca-
nine to canine) to the articulator just as
it appears in the patient’s mouth with
the head held straight and erect (Figs
8-10). In the author’s opinion, a prop-
erly taken earbow transfer is quicker
and more accurate than “stickbite”-type
registrations for evaluating horizontal
and vertical planes (although stickbite,
along with facial photographs, can be
a useful adjunct). The use of a level is
useful in helping to orient the earbow
to the horizon. This is achieved by hav-
ing the patient stand, or sit upright in a
chair, and then orienting the head so it



appears level, straight, and erect, relative to the hori-
zon (the head is not tipped or canted relative to the
floor). The anterior component of the earbow is then
positioned in the horizontal plane until the bubble in
the level is centered (Fig 11). Although many dentists
use the interpupillary line to orient the earbow, this is
often incorrect because it is not uncommon to have
one eye significantly higher or lower than the other
(Fig 11). Anterior restorations created parallel to the
interpupillary line in such a situation will typically ap-
pear canted. One of the treatment goals is to create
an esthetic plane of occlusion that is parallel to the
horizon, with the head straight and erect, regardless
of any facial discrepancies.’

A TMJ and muscle-screening exam must be part of
any comprehensive exam. The simple fact is that any
change in condylar position and/or morphology will
affect the way the teeth come together. Conversely,
any change in tooth form or position has the poten-
tial to affect the position of one, or both, of the con-
dyles in their respective sockets. It simply makes sense
that we ascertain the condition of the joints and posi-
tion of the condyles in the patient’s existing MIP po-
sition, prior to definitive treatment. The author uses
a simple, concise temporomandibular joint (TMJ)
and muscle-screening exam form as a guide during
this aspect of the comprehensive exam. It is impor-
tant to establish baseline parameters in terms of joint
and muscle health prior to treatment. If problems are
suspected then other diagnostic information, such as
joint imaging, may be required. Stable and comfort-
able joints are vital to overall case comfort, stability,
and predictability.

Red Flags

In this particular case, several “red flags” were evident
regarding the stability and comfort of the patient’s ex-
isting occlusal scheme. The patient stated that she was
“not comfortable with her teeth touching” and her
bite “felt off.” She had also mentioned that it felt like
she had “two bites.” During the screening exam, con-
sistent reciprocal clicking (clicking on opening and
closing) of the left TMJ was noted. The patient also
had pain in this joint with direct palpation. Lingual
thinning of the upper anterior teeth, and chipping
and wear of the lower anterior teeth were also evident
(Fig 2). Both joints could be comfortably loaded with
light and firm pressure via bimanual manipulation
(Figs 12 & 13). A severe “hit and slide” from cen-
tric relation (CR) to MIP was noted. “Hit and slide”
is the terminology used to describe the slide seen as
patients squeeze their teeth together from the first
point of tooth contact with the joints in CR to a MIP
intercuspal position (Figs 14 & 15). Centric relation

Figure 8: Wax try in of a denture with a canted esthetic plane.
An earbow transfer was taken with the denture in place and
used to mount the denture on a semi-adjustable articulator
(also see Figure 9).

Figure 9: A properly taken earbow and upper cast mounting
will enable the technician fo visualize the cant as it actually
appears in the patient’s mouth, with the head straight and
erect, allowing for easy correction (also see Figure 10).

Figure 10: Denture with the corrected esthetic plane after
resetting the teeth parallel fo the horizon on the articulator
(also see Figure 9).
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Figure 11: The author often uses a level to help align the earbow
parallel to the horizon. In this example, it is easy to see that if the
inferpupilary line were used to determine the esthetic plane, the final
restorations would be canted relative to the horizon once they were
placed in the patient’s mouth. This is because one eye is significantly

higher than the other.

Figure 13: Sagittal diagrammatic illustration of bimanual manipulation
demonstrating proper finger positioning and how the mandible is
rotated to fully seat the condyles in their respective sockets. (Image

courtesy of Dr. Peter Dawson.)
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Figure 12: Frontal view of proper finger position for bimanual
manipulation. Bimanual manipulation uses a gentle hinging
movement of the mandible to guide and fully seat the
condyles up in the glenoid fossa.

is a joint-based position where the condyles (medial
poles) are fully seated in their most superior position
in the glenoid fossa and the disks are in their proper
position and orientation on the condylar heads. What
clinicians need to understand is that CR is a repeat-
able, joint-based axial position found completely in-
dependently of the teeth.®" The teeth are in fact to-
tally superfluous to the location of CR.

Centric Relation

Because there was clear evidence of occlusal dishar-
mony in this case, the author felt a CR bite record and
mounting was essential to properly diagnose the exist-
ing occlusal relationships. In the author’s experience,
CR can be determined in the vast majority of patients
without prolonged splint therapy (as is advocated by
some). CR can be determined by a number of meth-
ods, including bimanual manipulation, leaf gauge,
central bearing point and Gothic arch tracing, and var-
ious types of anterior deprogrammers such as a Lucia
jig and Kois deprogrammer.'>'® Although the author
has had experience with all of these, the technique he
most often uses is bimanual manipulation (BMM)
in conjunction with a simple anterior deprogram-
mer (Pankey deprogrammer). The deprogrammer is
painted with a polyvinyl siloxane (PVS) adhesive and
filled with a very firm and quick-setting PVS (Quick
Bite, Clinician’s Choice; New Milford, CT). It is then
placed over the upper anterior teeth and the PVS is al-
lowed to set. The surface of the deprogrammer should
be kept parallel to the occlusal plane. The patient is
then placed in a horizontal position with the depro-
grammer in place for approximately 10 minutes. The
idea is to keep the teeth apart for a period of time to
assist in muscle relaxation and deprogramming. Some
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First point of tooth
contact in CR |

;

Figure 14: TMJ illustrator demonstrating the first point of footh Figure 15: As the “teeth” close/slide together into MIP, the condyles

contact (arrow) with the condyles in CR. are no longer in CR but are down and forward from that position. This
movement, from the first point of footh contact with the condyles in
CR (see Figure 14) fo an MIP tooth-based position, is called a “hit and

slide” from CR fo MIP.
patients can be deprogrammed very quickly while

others require more time (a small percentage may
require splint therapy). Muscle relaxation, especially
of the lateral pterygoids, is one of the keys to locat-
ing a correct CR position.!” To paraphrase Dr. Frank
Spear: “CR is not a position you have to put people
in, it is a position the condyles go to when the lateral
pterygoids relax.” After deprogramming, BMM is used
to gently hinge the mandible, helping to guide and
seat the medial poles of the condyles up into CR as
described by Dawson.!? Once the dentist feels that CR
has been found and verified,' the same hinging mo-
tion is used to guide the lower anterior teeth through a
thin layer of unpolymerized composite, that is placed
on the surface of the Pankey deprogrammer (Fig 16).
As the incisal edges of the lower anterior teeth pen-
etrate the soft composite, they contact the hard surface
of the deprogrammer. At this point the composite is
light-polymerized, creating a very precise incisal in-
dex of the lower anterior teeth on the surface of the
deprogrammer (Fig 17). It is important to roughen
the smooth surface of the deprogrammer and brush
on a thin layer of unfilled resin prior to placing the
layer of composite (to ensure the composite sticks to
the deprogrammer). If the CR position is correct, then
each and every time the mandible is hinged using BMM
the lower incisal edges will fit precisely into the inci-
sal index. In fact, once the patient is deprogrammed

no external manipulation is generally necessary as the Figure 16: View of a Pankey deprogrammer that has been filled
patient, on command, will consistently close into the with PVS and seated over the upper anterior teeth. The surface of
index without any external guidance. If everything was the deprogrammer has been roughened and coated with a Bis-GMA
done correctly, the condyles will be in CR when the resin that facilitates adhesion fo a subsequently placed thin layer of

patient closes into the index. All that remains to be composite.

done is to inject a very stiff and firm-setting PVS (Futar
D Occlusion, Kettenbach US; Huntington Beach, CA)

o |
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compared to a more
hands-on  approach
such as BMM.

Once the case was
mounted in CR (using
the open bite record
described) the only
point of tooth contact
when the models were
closed together was the
mesiolingual cusp of
#16 (Figs 20-22). This
was the same first (and
only) point of contact
seen in the patient’s
mouth when BMM
was used to hinge the
mandible into CR
(Fig 23). The fact that
what we see in the
mouth is duplicated
precisely on the ar-

Figure 17: Bimanual manipulation is used to hinge the
mandible in CR until the lower incisal edges penetrate the soft
composite and contact the hard surface of the deprogrammer.
The composite is then light-polymerized, resulting in a very
precise incisal index. A very firm-setting PVS is injected
between the separated posterior teeth while the patient is
closed info the index to take the CR bite record (Delar Wax

can also be used).

between the separated posterior teeth
while the patient is closed into the in-
dex. The resulting bite record and in-
cisal index are then used to mount the
case in CR on a semi-adjustable articu-
lator (Figs 18 & 19). There are several
acceptable variations to this technique
(e.g., the use of Delar Wax for the bite
record as opposed to Futar D) but the
fundamental principle is the same, and
that is the use of BMM to create an an-
terior incisal index on a deprogrammer
with the condyles in CR. Having taught
this procedure to hundreds of dentists,
the author finds that most will pick up
the technique relatively quickly. For
those not comfortable with BMM (and
some are not) then the use of a leaf
gauge, Lucia jig, or Kois deprogrammer
can be viable alternatives. However, a
certain degree of “tactile” information
is lost with these alternative techniques
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ticulator confirms the
accuracy of the CR
mounting. The pa-
tient's hit and slide
from CR to MIP can
be easily visualized by
unlocking the articula-
tor hinges and sliding
the models together
into an MIP position. Basically, the
same thing is occurring in the patient’s
mouth. In order for her to bring her
teeth together, one—or both—of the
condyles must translate out of CR and
move down the eminence to some de-
gree. It should be pointed out that this
is not always a clinical problem and
that it might be acceptable to place res-
torations into an occlusal scheme such
as this. Specifically, if there are no signs
or symptoms of occlusal disharmony,
and the patient is comfortable and has
no difficulty chewing, then a change in
the existing occlusal scheme may be un-
warranted. Even a seriously flawed oc-
clusion may be working quite well for
a patient, and dentists need to be very
cautious about changing an occlusion
that is already working. Some patients
have an extraordinary adaptive capacity
and some just do not bring their teeth

together very often. In regards to occlu-
sion, it is not until opposing teeth touch
that things begin to happen. In the au-
thor’s opinion, it is a mistake to alter an
existing occlusal scheme that is already
working solely to satisfy the “ideal”
of any particular occlusal philosophy.
Having said that, many patients have
an occlusal scheme that is not working
particularly well for them and dentists
need to consider a change prior to plac-
ing definitive restorations. The key is to
know when a change is warranted and
when it is not.!8

The clinical findings and history in
this case clearly indicated a problem
with the existing occlusal scheme, so
the decision was made to modify the oc-
clusion prior to doing the clinical den-
tistry. One of the goals in a CR-based
occlusion is the harmonization of MIP
with CR. In other words, when the pa-
tient closes into MIP the condyles are
also in CR. In this case, the only point
of tooth contact, with the condyles in
CR, was the ML cusp of #16. This tooth
was essentially a nonfunctional third
molar that also had mesial caries. It
was decided to “extract” this tooth on
the upper model to ascertain what ef-
fect this would have on the occlusion.
The tooth was removed with a heatless
stone and the models closed together
with the articulator hinges still locked
in a CR position (Fig 24). Just removing
this one tooth eliminated almost all the
hit and slide from CR to MIP and bilat-
eral posterior contacts were now evident
(Figs 25 & 26). Anterior coupling (an-
terior tooth contact) was subsequently
achieved by minor equilibration of the
models (Fig 27). The occlusal scheme
created on the models resulted in a new
MIP position that was now coincident
with CR (Fig 28). By performing the oc-
clusal correction on the models first, it
was determined that the same process
could easily be repeated in the patient’s
mouth without excessive removal of
tooth structure.



Figure 18: After the upper cast is mounted with the earbow transfer,  Figure 19: Properly trimmed and polished CR mounted models on a
the lower model is mounted to the upper cast using the CR bite semi-adjustable articulator.
record and incisal index.

Figures 20 & 21: When the models are closed together with the hinges locked in CR, the only point of tooth contact is the mesio-lingual cusp
of #16 (compare with Figure 23).

Figure 22: In CR, all the teeth are far out of occlusion when the Figure 23: The fact that the same (and only) point of tooth contact we

articulator is closed down with the exception of #16. see in the mouth using bimanual manipulation fo seat the condyles
in CR is exactly the same as what we see on the articulator confirms
the accuracy of the mounting.
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Having taught this procedure

to hundreds of dentists,
the author finds that most
will pick up the technique
relatively quickly. 11

Figure 24: Tooth #16 is “extracted” on the model with a
heatless stone.

Figures 25 & 26: Removing #16 eliminated almost all of the “hit and slide” from CR to MIP, and bilateral posterior contacts are
now evident from the premolars back.

Figure 27: Anterior coupling (anferior tooth contact) was Figure 28: TMJ illustrator demonstrates the occlusal scheme
achieved by minor equilibration of the models after #16 was created on the models that resulted in a new MIP position
removed. that is now coincident with CR.
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Other Factors

In addition to the aforementioned occlusal issues, a
number of other factors were considered in develop-
ing a treatment plan for this patient. She was not a
candidate for dental implants and was not interested
in orthodontic re-treatment. She was not willing to
accept a removable appliance of any type and she had
had negative experiences with three different fixed
Maryland-type bridge replacements. She had very
high esthetic expectations. Space management was
also an issue because the interproximal distance be-
tween the central incisors and canines was inadequate
for replacement with laterals of appropriate width.

Treatment Plan
After considering all of the aforementioned factors
and carefully evaluating the information obtained

Figure 29: Diagnostic wax-up of ##4-13. The diagnostic wax-up should be from the comprehensive exam, the following treat-
viewed as our “best guess” as fo what the case should look like in its final ment plan was presented to the patient:
form. It must be tested in provisionals. A matrix for provisionals, facial 1. Diagnostic wax-up of ##4-13 on CR-equilibrated

reduction guide, and incisal reduction guide are all fabricated from the

- ! models with #16 removed. The anticipated treat-
diagnostic wax-up.

ment was porcelain veneers on #4, #5, #12, and
#13 along with two three-unit Lava (3M ESPE;
St. Paul, MN) bridges (##6-8 and ##9-11) with
pontics at #7 and #10.

2. At the first appointment, #16 would be extracted
and the teeth subsequently equilibrated with the
condyles in CR to create a new MIP position that
was coincident with CR (just as was done on the
models). Deliver lower whitening tray for whiten-
ing of the lower anterior teeth (Nite White, Discus
Dental; Culver City, CA).

3. The preparation appointment would consist of
adjusting and evening out the lower incisal edges
followed by the preparation of #6, #8, #9, and
#11 for two separate Lava bridges with pontics at
#7 and #10. Teeth #4, #5, #12, and #13 would
be prepared for porcelain veneers. Final impres-
sions would be taken along with a bite record and
photographs of the prepared teeth. Provisionals
would then be fabricated using the matrix made
on the diagnostic wax-up.

4. Two days after preparation and provisionalization
the patient would be seen and the provision-
als evaluated for esthetics, phonetics, occlusion,
and function (adjustments made as required).
Once the provisionals were deemed acceptable,

a series of photographs would be taken along
with an alginate impression so a solid model of
the provisionals could be fabricated. The model,
along with the photographs, would help guide
the ceramist in the fabrication of the definitive
restorations.

Figure 30: Exactly as was done on the models, #16 was extracted in the
patient’s mouth, and the teeth equilibrated to CR. The patient’s “hit and
slide” from CR to MIP was completely eliminated.

\
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Figures 31 & 32: The incisal edges of the lower anterior teeth were altered slightly fo create a more esthetic and even incisal
profile. Great care should be taken whenever lower incisal edges are altered. It is very important to preserve the proper incisal
inclination and maintain a sharp buccal-incisal line angle.

5. During the placement appointment
the case would be tried in and the
final restorations evaluated. Once
the case was approved by both the
patient and the dentist, the resto-
rations would be bonded and/or
cemented into place. After the case
was placed, impressions would be
taken for the fabrication of a night-
guard (which would also serve as a
retainer).

6. Adjustments as required and insert
nightguard/retainer.

Treatment

The patient accepted the treatment plan
as presented and was anxious to begin.
The equilibrated models were sent to
the laboratory and a diagnostic wax-up
was returned along with matrixes for
provisional restorations and reduction
guides (Fig 29). The diagnostic wax-up
should be viewed as our “best guess” as
to what the case should look like in its
final form. The only way to ascertain
that this “guess” is correct is to try the
case in provisionals that duplicate the
wax-up and see what it actually looks
like in the patient’s mouth.

The treatment began by essentially
doing exactly what was done on the
mounted models. As on the models,
#16 was extracted and the teeth equili-
brated to CR (Fig 30). The patient’s hit
and slide from CR to MIP was complete-
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ly eliminated. The following week, the
patient was reevaluated and she report-
ed that she was very comfortable with
her new bite. In her own words: “This is
the first time since I can remember that
my bite has felt comfortable and I know
how my teeth should fit together.”
Once the occlusion had been ad-
dressed, the teeth were prepared as
treatment planned. First, the incisal
edges of the lower anterior teeth were
modified to create a more esthetic pro-
file (Figs 31 & 32). Great care should be
taken whenever lower incisal edges are
altered. It is very important to preserve
the proper incisal inclination and main-
tain a sharp buccal-incisal line angle. In
this case, there was a degree of latitude
in reshaping the lower incisal edges be-
cause the lingual contours of the upper
anterior Lava bridges could be designed
as required to ensure proper occlusion
with the altered lower incisal edges.
After the lower incisal edges were re-
shaped, the upper canines and centrals
were prepared for Lava bridges and the
premolars for porcelain veneers. Final
impressions were taken with a polyether
impression material (Impregum Penta
Soft Quick Step, 3M ESPE). A closed
bite record was also taken. (It should be
noted that the closed MIP bite record
was now also a CR bite record because
the patient had been equilibrated to an
MIP position that was now coincident

with CR.) Provisional restorations were
fabricated using the matrix fabricated
from the diagnostic wax-up in conjunc-
tion with Luxatemp Fluorescence B-1
shade (Zenith/DMG; Englewood, NJ).
The matrix was filled with the Luxa-
temp and seated over the prepared teeth
(Fig 33).

Once the Luxatemp was set, the pro-
visionals were removed so that they
could be smoothed and polished out-
side of the mouth. The occlusion was
adjusted and the provisionals were
placed by spot-bonding in the veneers
and cementing the anterior bridge seg-
ment with TempBond (Kerr; Orange,
CA).

The patient returned two days after
the preparation appointment so that
the provisionals could be evaluated for
comfort, esthetics, phonetics, and func-
tion (Figs 34 & 35). The patient stated
she was “very happy” with the look of
the provisionals but wanted her final
restorations to be whiter. Once the case
had been worked out in provisionals,
an incisal index was fabricated to pre-
cisely record the incisal edge position
of the central incisors. In addition to
this, various digital photographs were
taken along with an alginate of the pro-
visional restorations. A solid model of
the alginate impression was fabricated
and sent to the laboratory along with
the photographs and incisal index.
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With this information, a good ceramist can duplicate every-
thing that was right with the provisionals in the final restorations
and/or make modifications as required. Using the provisionals as
a guide'™? is a far more predictable approach than simply having
finished restorations returned and “hoping” the case looks good,
feels good, and functions well.

The master models and finished restorations were inspected
after they were received from the laboratory (Figs 36 & 37). The
restorations were subsequently evaluated in the patient’s mouth
to ensure proper fit, occlusion, and esthetics. Once approved by
the patient, the restorations were placed by first bonding in the
porcelain veneers (Fig 38), followed by cementation of the ante-
rior Lava bridges (Fig 39). The veneers were bonded in with the
total-etch adhesive One-Step Plus (Bisco; Schaumburg, IL) using
Figure 33: Matrix fabricated from diagnostic wax-up being filled a wet bonding protocol.”** Once the veneers had been placed,
with Luxatemp. the intaglio surfaces of the Lava bridges were sandblasted with
50-p aluminum oxide at 30 psi and cemented with a resin-mod-
ified glass ionomer cement (RelyX Plus, 3M ESPE).?>?¢ After all
the restorations were placed, final finishing and polishing was
performed under high magnification and the occlusion checked
in MIP and all excursive movements. The patient was given oral
and written postoperative instructions.

The patient returned one week after the case was placed for
final adjustments, photographs, and the insertion of a flat-plane
hard/soft acrylic upper nightguard. She was delighted with the
final results (Figs 39-41).

Follow-Up

This case was placed in August of 2005 and has been followed
carefully since that time. The patient has been seen every six
months for prophylaxis. She has excellent homecare and wears
her nightguard every night. More than seven years after this case
was placed there has been no structural breakdown of the porce-
lain, no problems with veneers debonding, and the patient states
her bite and joints are “very comfortable” (Figs 42-44).

Figures 34 & 35: The patient was seen two days after the Figure 36: Model showing preparations for the Lava bridges on ##6-8
preparation appointment so that the provisionals could be and ##9-11.
evaluated for comfort, esthetics, phonetics, and function.
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Figure 37: Definitive restorations (veneers for all four premolars and two Lava bridges).

Figure 38: The porcelain veneers on the premolars were placed Figure 39: The Lava bridges were cemented with a resin-modified
first using a fotal-etch adhesive system protocol. glass ionomer cement.

Figures 40 & 41: Finished case.
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Discussion

It is interesting to speculate on the cause of the damage to the
patient’s anterior teeth at the time of her initial presentation
(chipping, wear, lingual thinning of the uppers). It is also in-
teresting to note that the posterior teeth had little to no wear.
A chipping and wear pattern of this nature might be consistent
with a protrusive bruxing habit where the front teeth touch but
not the back teeth, anterior tooth interference with the patient’s
envelope of function, a habit of some type, or a combination
of these. The patient was not aware of any bruxing or clenching
habits. She also could think of no habits (fingernail/cuticle bit-
ing, holding objects with her teeth, etc.) that might have con-
tributed. It is unlikely that there were problems associated with
the patient’s envelope of function. Envelope of function issues
typically occur when there is a lack of horizontal freedom for
the lower incisal edges during function (not enough “room
to roam”). That is, the lower incisal edges are interacting in a
destructive fashion with the upper anterior teeth (usually the
lingual inclines and/or incisal edges) during normal chewing
and functioning. In the author’s experience envelope of func-
tion problems are more often associated with deep overbite
and/or constricted envelope dentitions (neither of which the
patient had).

The severe “hit and slides” from CR to MIP the patient had
prior to treatment is what the author believes caused the dam-
age to the front teeth in this case. In other words, as the patient
closed, the elevator muscles tended to pull the condyles up to-
ward CR (which is exactly what they do). As soon as the teeth
hit the prematurity to CR on #16 the mandible would slide
into an MIP position, causing the front teeth to “crash” togeth-
er. This likely did not happen every time the patient closed due
to muscle memory (engrams). The fact is that most patients
with “hit and slides” from CR to MIP do not typically do that
when asked to close their teeth together; rather, they typically
close right into their MIP position. This is because the muscles
have already “learned” in what order and intensity they need
to contract to bring the teeth together so they fit (MIP). It is
also clear to the author that most patients do, at times, close
and hit the interfering tooth or teeth to CR and then slide into
their MIP position. Indeed, wear facets often seen on teeth
starting from the first point of contact in CR and ending at an
MIP position support this contention (Figs 45 & 46). In the
author’s opinion, the most likely cause for the damage to the
patient’s anterior teeth initially was the severe “hit and slide”
that existed prior to treatment (“it feels like I have two bites”).
It was the recognition and correction of this prior to definitive
restorative/prosthetic treatment that was really the key to the
long-term clinical success of this case.

Figures 42-44: Restorations nearly seven years after placement. At
this point the patient has had no problems, is “delighted” with her
new smile, and has a comfortable and stable bite relationship.

1
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contact

Figure 45: In this example the patient has tapped their teeth
together in MIP. Note the articulating paper mark on #18.
Also note the wear facet distal to this mark. This area was not
confacting in normal excursive movements.

CRfirst contact

Figure 46: In this example, the patient was manipulated with
BMM to CR. Note the first (and only) point of tooth contact
in CR. The wear facet in this case was caused by a CR fo MIP
slide.

1

While an excellent cosmetic
result is always a desirable
goal, it was the recognition and
treatment of the occlusal issues
prior to doing the definitive
restorative dentistry that made
this case a true success. I1
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Summary

What is needed when approaching cosmetic/restorative cases such
as the one presented here is a logical and systematic methodology
that will lead to a reasonably predictable final result. The place to
start should always be the comprehensive exam. It is up to clinicians,
through comprehensive diagnostic examination and evaluation, to
develop a treatment plan that fulfills not just the esthetic but also the
functional requirements of a case. While an excellent cosmetic result
is always a desirable goal, it was the recognition and treatment of the
occlusal issues prior to doing the definitive restorative dentistry that
made this case a true success.

Editor’s Note: A description of this case was originally published
in the February 2007 issue of Inside Dentistry. It has been updated by
the author.
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1. An earbow is used to record the relationship of the patient’s

a. mandibular arch in relation to the horizon.

b. maxillary arch in relation to the interpupillary line.

¢. maxillary and mandibular arch in relation to the temporoman-
dibular joint.

d. maxillary arch in relation fo the temporomandibular joint.

2. According to the author,

a. a stickbite with a level is as effective in treatment planning as
an earbow transfer.

b. esthetic planes should be solely based on the interpupillary
line.

c. a correct earbow transfer accurately relates the patient’s es-
thetic plane.

d. restorations created to the interpupillary line typically are es-
thetically correct.

3. The esthetic plane

a. can be determined in part by a line from the patient’s canine to
canine.

b. is defined as the line parallel to the patient’s pupils.

C. registration is a constant and is not dependent upon the
patient’s posture.

d. must always be corrected to complement facial deformities.

4. In treatment planning for harmonious occlusion,

. achange in morphology unrelated to condylar position will not

affect occlusion.

. morphological change associated with condylar stability will

not affect occlusion.

. any change in tooth form or condylar morphology is not

contributory fo occlusal stability

. any change in tooth form or position can affect condylar

position.

5. In the author’s opinion, centric relation

. is a repeatable, joint-based axial position found following splint

wear and the resulting position of the teeth.

. is a repeatable, joint-based axial position where the condyles

are in their most inferior resting position in the fossa.

. is totally superfluous to the location and intercuspation of the

teeth.

. bite records are typically taken in maximum intercuspation po-

sition.

To see and take the complete exam, log onto www.aacd.com.
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Material Selection for

Accurate Bite Registrations




Product Manufacturer Strain in Elastic
Compression  Recovery
(%)* (%)**

Flexitime Bite ++++ (Heraeus
Kulzer)

Flexitime Bite is an addition
silicone bite registration material
that may be used for conventional
bite registration or in conjunction
with CAD/CAM systems. It can be
scanned using an optical scanner
intraorally, or in the lab without
the addition of a reflective powder.
Flexitime Bite is lavender in color
and sets hard in 30 fo 90 seconds.
Consultants found the material to
be hard but not brittle, and easy to
trim without the material chipping or
crumbling.

Forty-seven percent of consultants
reported that Flexitime Bite was
better than other bite registration
materials, and 42% reported it

was equivalent. Sixty-eight percent
would switch to Flexitime Bite, and
84% would recommend it. Flexitime
Bite was evaluated by 19 consultants
in 311 uses. It received a 92% rating.
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Innovations: Scannable Bite Registration
Materials for CAD/CAM Procedures

With the ever-growing popularity of CAD/CAM systems, some
manufacturers are introducing scannable bite registration mate-
rials to their line of products. These additional silicone materi-
als can be scanned by optical or laser systems without the use
of powder during the design phases of a CAD/CAM restoration
(Fig 2). Scannable bite registration materials recommended by
The Dental Advisor include Flexitime Bite (Heraeus Kulzer; South
Bend, IN), Futar Scan (Kettenbach LP; Huntington Beach, CA),
Virtual CADbite (Ivoclar Vivadent; Amherst, NY), and R-Si-Line
METAL-BITE (R-dental GmbH; Hamburg, Germany).

Dental laboratories and milling centers also utilize scannable
bite registrations, particularly in large cases where the articulator
does not fit into the laboratory model scanner. Figure 3 illus-
trates the use of a scannable bite registration, Virtual CADbite,
in a long-span zirconia framework design.
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Figure 2: Digital impression of a scannable bite
registration material.

Figure 3: Scannable bite registration in a long-
span zirconia framework design.

Figure 4: Bite registration capturing all buccal and
lingual cusp tips.

Figure s5: Bite registration not seating properly on
model. Too much material was used, causing the
registration material fo extend to the soft tissue.



Futar Fast Bite Registration Material +++++ (Kettenbach LP)
Futar Fast Bite Registration Material is an elastomeric, addition silicone bite
registration material with a working time of 15 seconds and an intraoral setting
Clinical Tips for Taking a Bite time of 45 seconds. Due to the shorter working time, Futar Fast Bite is indicated
Registration for “small application” myofunctional bite registrations and applications
e Addition silicone materi- requiring a hard bite registration. The short time in the mouth reduces the
als are inherently hydro- chance of movement and is more comfortable for the patient. Futar Fast Bite
phobic; therefore, it is is stiff when set without being brittle, and it trims easily with a scalpel blade
important to dry the entire or rotary instrument. Laboratory consultants also found that it frimmed nicely
field before injecting the without breaking. Models could be set together accurately, as Futar Fast Bite
material. Failure to do so does not exhibit any “spring” or rebound.
can result in lack of detail
and lead to an inaccurate Fifty-seven percent of consultants found Futar
mounting. Fast Bite to be better than other bite registration
e For posterior restorations materials they have used, and 37% found it
in which posterior stops to be equivalent. Seventy-seven percent of
are being eliminated dur- consultants would switch to Futar Fast Bite, and
ing preparation, take the 93% would recommend it. Futar Fast Bite was
bite before the most distal evaluated by 30 consultants in 514 uses. This
stop is reduced. bite registration material received a 96% clinical
e Trim the bite registration rafing.
with a scalpel or blade to
ensure a proper fit on the R-SI-LINE METAL-BITE +++++ (R-dental)
models. It is important
to trim excess material R-SI-LINE METAL-BITE is an addition silicone
that extrudes into inter- bite registration material that can be used
proximal areas, buccal and conventionally or scanned (without powder)
lingual embrasures, and for use with CAD/CAM systems. This bite
distal extensions. registration material is hard when set and can
e [t is important to inject be trimmed with a sharp instrument. R-SI-LINE
enough material to cap- METAL-BITE sets hard and fast, with a working
ture all buccal and lingual time of 25 seconds, and setting time is 40
cusp tips. Injected material seconds in the mouth. Because it sets hard,
should be thick, as seen in consultants and laboratory technicians have the
Figure 4, allowing stabil- most success if only a small amount of material
ity for easy trimming. is used. Limiting its use to the occlusal surfaces
¢ Inject only enough mate- avoids locking it info undercuts.
rial to capture teeth. If too
much material is extruded, Ninety percent of consultants reported that R-SI-
it may extend to the soft LINE METAL-BITE was equivalent fo or better than their current bite registration
tissue, not allowing the material. Seventy-five percent would switch to R-SI-LINE METAL-BITE, and 93%
bite registration to seat would recommend it. This bite registration material received a 96% clinical
properly on the model, as rating.
seen in Figure 5.
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