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Preface

C

ephalometric analyses developed
in the 1950s made orthodontists
more aware of the role of underlying jaw disproportion in the creation of
malocclusion. Even as late as the 1970s,
the removal of premolars to camouflage
skeletal components was a routine and
acceptable treatment method, particularly in Class II malocclusions, where
this treatment often resulted in profile
flattening that became recognized as the
“dished profile.” Assessment of a successful outcome was, and still is, often judged
by “putting plaster on the table.” Using
plaster models as the focus of orthodontic
treatment is what I term occlusal centric,
and as a result, inadequate attention is
paid to the patient’s appearance, which
includes both the face and the smile.

You’ll see in this book extensive use
of digital imaging technology both to
communicate with patients and to plan
treatment. In the foreword to my first
book, Esthetic Orthodontics and Orthognathic Surgery (Elsevier, 1998), Dr William
R. Proffit stated that “In an important
way, computer imaging changes the very
focus of orthodontic and orthognathic
treatment. When the primary visual aid
in discussing treatment with patients is
a set of dental casts, the focus almost
has to be on how the teeth fit. When
facial images become an important part
of the treatment presentation, a greater
focus on facial outcomes is inevitable.”
Those words were written 21 years ago!
My primary focus in that textbook was
facial esthetics and the development of

digital projections of surgical outcomes
and how additional esthetic options such
as rhinoplasty could be incorporated into
the patient’s treatment.
Where have we gone from there? From
there we have greatly expanded our vision
to include the face, smile, and the teeth.
Additionally, the upsurge in interdisciplinary treatment has broadened the
field of orthodontics well beyond “braces”
and solving occlusal problems. Another
important aspect to consider is the skeletal and soft tissue facial changes expected
over time. I received a good background in
craniofacial growth during my residency
at the University of North Carolina, but
my clinical experiences seeing patients 10,
20, and 30 years after orthodontic treatment and my surgical experiences led me

vi
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to research the literature on how the soft
tissue changes with time. Most of these
studies were based on cephalometric
analyses, so I expanded my reading to the
area of facial plastic surgery, where rejuvenation of the aging face is a prominent
part of what they do. All of this research
taught me to plan treatment to keep the
patient looking as youthful as possible for
as long as possible. As a result, many of
the cases you will see in this book have
20- to 30-year follow-up records.
This is not a cookbook on how I provide
orthodontic treatment. Every orthodontist has a different wrinkle on how to
handle every orthodontic problem, so
what are my major aspirations for this
book?

1. To broaden your “esthetic eye,” showing you how to look at patients in a
different way.
2. To create a new diagnostic model with
an emphasis on smiles and appearance
without diminishing functional treatment goals.
3. To inspire change in your treatmentplanning process from being problem
oriented to goal oriented. In the past
we have been taught problem-oriented
treatment planning, which focuses on
the problems with a tendency to overlook the positive attributes of a patient’s
appearance and smile. It is important
that we do not dictate treatment to the
patient but rather through interactive
communication (facilitated with digital imaging) arrive at a treatment plan

that addresses the patient’s goals of
treatment.
4. To clarify the objectives and treatment
strategies through checklists designed
to provide a framework for fluidity in
treatment planning.
This book has been an evolution of
thought over 40 years. During that time
I have lectured and conducted numerous courses that have led to interaction
with other clinicians who contributed to
refinement of my thinking. I believe that
evolution will no doubt continue for all of
us clinically and academically. After years
of effort in the creation of this text with
constant changes in thinking and research
in all fields of dentistry, I am sure the book
will speak for itself.

vii
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one
Why Did I Write This Book?
My Personal Journey
Each time I sit down to write about facial
esthetics and orthodontics/orthognathic
surgery, I question why I am doing it. But
the answer is simple: I got tired of people
saying “I saw Sarver for 45 minutes at a
meeting so I’ve heard his stuff.” There is a
big picture that I want to convey to dentists
and orthodontists, and the only way I can
do that is to get people interested in seeing
and reading how I incorporate modern
esthetic concepts into treatment plans
that yield maximally esthetic outcomes.
So that is my motivation: for dentists to
have a global picture of how facial esthetics
works, at least in my mind.
My background is straightforward.
After dental school at the University of
Alabama-Birmingham, I was fortunate to
be accepted into the orthodontic residency
program at the University of North Carolina, where I had a degree of exposure to
modern surgical-orthodontic treatment
that I couldn’t have had anywhere else at
that time. Afterward I accepted a faculty
position in the dental school at University of Alabama-Birmingham and began
by helping to establish the formal orthognathic surgery program there. That is how
I developed an eye for the face first.
As we began incorporating facial plastic
surgeons into our macro-esthetic planning
sessions at both the school and my private

practice, my appreciation for the value of
soft tissue evaluation in our cases grew. I
also started receiving invitations to speak
to multidisciplinary esthetic groups and
found myself sitting in the audience listening to presentations from non-orthodontists. (Side note: I am now a Fellow of the
American Academy of Esthetic Dentistry,
an interdisciplinary dentistry group with
members including restorative dentists and
all other specialists. I strongly encourage
others to become involved with interdisciplinary groups of this type for the valuable
insights that can be gained.) In my case, I
learned (1) what dentists are doing in the
area of esthetics and how they think, and
(2) the wide degree of understanding or
misunderstanding that dentists have about
orthodontic diagnosis and treatment. As a
result, it has become one of my missions
to educate dentists about contemporary
orthodontic thinking.
That, in fact, is the goal of this book.
I also hope it can help our colleagues in
surgery understand how orthodontists can
partner with them in dealing with major
dentofacial problems that are beyond
orthodontics alone, and encourage the
interdisciplinary dental team to embrace
a broader assessment of the patient than
just the smile. The esthetics of the smile is
important, but the patient’s overall facial
appearance determines how they look to
others.

1
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Pretreatment photos of the patient prior to an accident
that severely damaged her dentition. Her story, which
follows, emphasizes the importance of not reflexively
treating patients based on past experience but deliberately thinking the problem through.

2
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Thinking Our Way
Through Problems

following case beautifully illustrates that
point.
A 24-year-old woman (Fig 1) was referred
to me as an emergency patient. On a Friday
afternoon I received a phone call from a
local prosthodontist, who said “David,
I have an emergency patient who I need
you to see immediately.” My response was,
“Really, an orthodontic emergency that has
to be seen on Friday afternoon?” “Just shut
up and see the patient!” he retorted. So at
3:30 that afternoon I met the patient at my
office, and as soon as she smiled (Fig 2), I
blurted, “This is an emergency!”
So here’s the story. This young lady was
out for an evening jog in Paris (that would
be in France, not Texas!), where she was
employed, when she was struck by a car.
She was hospitalized for a couple of weeks,

My wife worked for IBM for 23 years in
the late 20th century. Why is that significant? Thomas Watson founded IBM as a
typewriter company, but with the advent of
computers in the early 1980s, technology
had begun to change. The developments
and advances in both hardware and software were occurring at warp speed, and
my wife would come home on a Monday
night with a thick stack of training manuals
that described all the updates for the week.
I asked her how she could be expected to
read all of them and call on her clients at
the same time. She reminded me of the
IBM motto coined by Watson: THINK. “I
read what I can, but the fact is that the technology is so new, when we are
advising our clients or installing computers we just have to
We just have to think
think and solve the problems as
and solve the problems as
we encounter them.”
we encounter them.
Consider what orthodontists do every day: We start
with a plan and then solve the
suffering from fractured limbs, ribs, and,
problems that we encounter as treatment
progresses. No orthodontist has 100% of obviously, teeth. The traumatized teeth
were stabilized with a bonded fiber strip
cases go the way they originally planned;
we all have to think and navigate our way (Fig 3). I certainly don’t mean to criticize
the dentistry that was provided at the time,
to a finish. Let me take this concept a step
further and acknowledge my teacher, Dr since the main objective of the trauma
William Proffit. All University of North team was to keep her alive. Once she was
physically stabilized, her physicians gave
Carolina orthodontic residents who were
her permission to return home here to
educated by “the Prof ” will tell you that
Birmingham. Her parents called to make
he taught us to think our way through
problems. To this day, if I ask him a ques- an appointment with the prosthodontion I am likely to get another question tist, who agreed to see her as soon as she
as his reply. Proffit’s philosophy is that by arrived back in town. Once he saw what he
making me think and helping me arrive at a had to deal with, he made the call to me.
conclusion on my own, I am more likely to
remember and understand. He has helped
The first question I asked
educate generations of orthodontists who
myself: What’s under there?
are taught how to think first. So the style
Intraorally (Figs 4 to 6), it was difficult to
of this book is to ask a lot of questions and
encourage you to think along as the series identify exactly which teeth were intact,
their vitality, and the long-term viability
of questions leads to an answer. When
of both the bone and the teeth. Presumyou encounter a patient with a problem
ably there were teeth (or remnants of
you’ve never seen before, asking the right
questions is the key to coming up with the teeth) and roots, but what I actually saw
best way to deal with that situation. The was large blobs of acrylic on the surface of

1

2

3

FIG 1 At age 24, this woman was struck by a car

and severely injured.
FIG 2 Her smile reflects the significant damage
that she sustained to the anterior teeth and the
temporary stabilization that was placed following
the accident. Once the patient was stabilized, she
was referred to me by her dentist for guidance
regarding what treatment direction would be
best for her.
FIG 3 The close-up view of the smile shows that
the damaged teeth had been stabilized with a
massive amount of composite and fiber. This is
not to imply any criticism of the dental procedure;
the medical team was struggling to save her life
and did what they could to hold the teeth in place.

3
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what appeared to be teeth and a tremendous amount of plaque accumulation
and gingival hypertrophy, both certainly
understandable. So the first step was to
take a CBCT scan, which revealed that
most of the crowns of the teeth were
intact, as were most of the roots (Fig 7).
However, as I looked at different vertical
views of the CBCT, I noted that the root of
the maxillary left lateral incisor was horizontally and diagonally split (Fig 8). The
sagittal view demonstrated that this was an
oblique fracture of the maxillary left lateral
incisor (Fig 9) and that the roots of the
central incisors were anteriorly avulsed,
completely displaced from the original
tooth socket. Furthermore, the maxillary
left lateral incisor crown appeared to be
fractured and lost, and the root remained
but was vertically displaced (see Fig 7).

4

5

6

What was my first reaction upon
seeing the extent of the injury?

7

8

9

FIGS 4 TO 6 The first intraoral examination showed teeth covered in plastic with hyperplastic and inflamed

gingiva. My initial thought was that these teeth were going to be lost and that a bone graft and implant would
be required. I think this would be the first thought for most dentists. But first, to find out what was remaining
under all the composite, I took a CBCT.
FIG 7 It appeared that the roots of the teeth were intact but the maxillary left lateral incisor crown had been
fractured from the root.
FIG 8 The vertical view of the CBCT revealed a fracture of the root of the maxillary left lateral incisor.
FIG 9 The sagittal view demonstrated that the fracture of the maxillary left lateral incisor was not completely
through the root but was instead an oblique fracture with some facial aspect of the enamel remaining. This
was to be a promising finding.

My first thought was, all of these traumatized teeth are going to have to be extracted
because saving them would probably be
impossible. Of course, removal of the traumatized teeth sets up a cascade of treatment
effects that must be considered. Removal
of all the anterior teeth would result in a
massive bony defect, which would require
an equally massive bone graft to restore
the alveolar bone. Subsequent atrophy
of the alveolar bone would be expected.
Next, the restorative phase of treatment
would include either a number of implants
(remember that consecutive implants are
often esthetically unacceptable) or a removable appliance. This cascade of effects is
quite complex and requires each part of
the treatment to be done well.

Given the severity of the injury,
what is the goal of treatment?
This reaction—thinking in terms of what
to do rather than why we should do something—is typical of how many clinicians
approach treatment planning. Instead,
what I needed to ask myself was, what is
the primary goal of treatment? My answer?

4

Sarver_Ch01.indd 4

12/6/19 9:37 AM

To preserve as much bone as possible, as is
the case in many combined orthodonticrestorative cases. Given the fact that these
teeth are severely traumatized and out of
position, how is that possible? This led to
my next question.

As scary as this looks, is there
anything that might be working
in my favor?
In fact, there are three things: (1) While the
teeth are avulsed labially, one of the sagittal
cuts shows a layer of bone and periosteum
on the facial side (Fig 10). Furthermore,
when we look at the horizontal cut (Fig
11), we can see that although the alveolus
is shattered labially, that view also indicates that it has a layer of periosteum over
it. Periosteum means that we have some
osteogenic potential left. (2) Because the
teeth are still present, that means a periodontal ligament is also present, and that
also has osteogenic potential. Finally, (3)
the anterior avulsion of the teeth has left
a three-wall defect, which is, from my
knowledge of periodontics, very favorable to bone grafting. Adding all this up,
unless healing is already to the point that
ankylosis has developed, orthodontic tooth
movement is probably the most sensible
approach to preserving bone because we
have a periodontal ligament remaining, the
teeth are being moved back into a threewall defect, and we have periosteum. We
now arrive at the final question.

If I take a chance on orthodontic
tooth movement, what is the
worst that can happen?
Like anyone, I am very aware of the risk
tolerance that must be considered when
we undertake any form of treatment, and I
certainly must take it into account in a case
like this. My conclusion was simple: the
worst that could happen is that the teeth
would be lost, which would put us back
where I was with my initial reaction—that
all of these teeth need to be removed!
With the patient’s understanding of
the situation, I decided to undertake

10

11

12

FIG 10 The sagittal view showed that the maxillary central incisors had been labially intruded by the vertically

directed blow to the teeth.
FIG 11 There appears to be a layer of periosteum and bone on the labial aspect of the maxillary incisors, with
three bony walls still present and intact—another promising finding.
FIG 12 By carefully removing the bonded fiber and acrylic splint using a high-speed handpiece, intact teeth
were revealed with the edges of the incisors fractured. It appeared as though the maxillary left lateral incisor
crown was lost.

orthodontic treatment and, under the
circumstances, the sooner the better. After
administering local anesthesia, I gently
removed the bonded splint and all the
bonding material with a bur and handpiece
(Fig 12). Using a diode laser, I then removed
all the hypertrophic gingiva, revealing all
the tooth surfaces (Fig 13). A welcome
surprise was that the maxillary left lateral
incisor had some enamel remaining, which
would give me the surface on which to
bond an attachment so that it could be

moved along with the rest of the teeth.
Full fixed appliances were placed on the
maxillary teeth (Fig 14), with an attachment on the maxillary left lateral incisor,
and a 0.016-inch archwire was placed. One
week later the teeth had moved appreciably, particularly the left lateral incisor (Fig
15). By 3 weeks, approximately 3 mm of
posterior movement had resulted, with
the maxillary anterior teeth being brought
back into the smile. Six weeks after her first
visit, the maxillary anterior teeth were
5
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13

14

15

16

18

17

19

FIG 13 All of the hypertrophic gingival tissue was removed with a diode laser, and surprisingly I was able to spot a piece of enamel still intact on the facial aspect of the maxillary
left lateral incisor. Knowing from the CBCT that the enamel was attached to the root of the tooth, this meant that even though the tooth would eventually be lost, I now had an
opportunity to bond an attachment to the patch of enamel to serve as a “handle” to extrude the lateral incisor, thus generating bone.
FIG 14 Once the biodressing was cleaned and all of the bleeding and oozing was controlled, orthodontic appliances were placed, including a button on the remaining enamel
on the facial of the maxillary left lateral incisor. Initial alignment was begun with a light Nitinol archwire.
FIG 15 One week later, the gingiva was much healthier, and extrusion of the maxillary anterior teeth had begun.
FIG 16 Six weeks after appliance placement, much progress had been made in aligning and extruding the teeth to be more level with the posterior segments.
FIG 17 After 6 weeks of alignment, the patient’s smile had improved dramatically. Importantly, the teeth and alveolar bone appeared to be following the extrusion of the roots
of the teeth.
FIG 18 The occlusal view demonstrated arch alignment, the alveolar width appeared to be good, and the extruded maxillary left lateral incisor now clearly displayed the vertically
directed fracture from the facial to the palatal.
FIG 19 After the initial 6 weeks of treatment, the patient had to return to her home in Paris to resume her job and would be transferred to the care of an orthodontist there. Before
she left, my CBCT taken reflected intact roots and improved alignment of the roots into the alveolar housing from which they had been avulsed.

6
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21

FIG 20 Six months later she returned to Birmingham for

nasal revision to correct the damage to her nose caused
by the accident.
22

almost in contact with the mandibular
incisors, and a CBCT showed intact roots
that, surprisingly, were asymptomatic (Figs
16 to 19).
At this juncture the patient informed me
that she had to return to Paris to attend to
her work demands, and we transferred her
to an orthodontist there. She returned 11
months later for repair of the nasal damage
she had suffered (Fig 20), and I noted that
the interim orthodontist had chosen to
replace and reposition the existing brackets. Unfortunately, the brackets were very
low on the incisal edges (Fig 21), resulting
in intrusion of these teeth and diminished
incisor display on smile (Fig 22). Additionally, the maxillary lateral incisors had been
removed, and the four remaining anterior
teeth had undergone endodontic treatment. The main point, however, is that
updated CBCT and periapical radiographs
(Fig 23) demonstrated excellent bone
formation around all the teeth. I decided
to reset the brackets again to extrude the
maxillary anterior teeth and added pontic
teeth for better esthetics (Figs 24 to 26).
Three weeks later, vertical incisor position was much more favorable in terms
of both her smile appearance (Fig 27) and
occlusion. The patient then moved to New

23

24

25

26

FIG 21 Her interim orthodontist had chosen to replace the original brackets and position them more incisally.

As a result, both the canines and central incisors were intruded out of occlusion.
FIG 22 The intrusion of the incisors resulted in less incisor display on smile than when she left my care.
FIG 23 The restorative dentist obtained periapical radiographs, which showed good bone support but
also revealed that numerous root canal treatments had been performed.
FIGS 24 TO 26 Upon her return to my care back in the United States, I reset the brackets to close the
open bite, extrude the maxillary incisors for greater tooth display, and achieve better canine guidance prior
to restoration.

7
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York City, and we coordinated her restorative care with a dentist there, who elected
to place two three-unit fixed bridges (Fig
28). Her smile was nicely restored (Fig 29).
Six years later I was able to see her after
completion of her restorative work. Her
final intraoral and smile images (Figs 30
and 31) reflect the excellence of the final
outcome. Then my curiosity was aroused.
I never really knew what she looked like
before her accident, so naturally I asked
her if she had any photos she might share
showing her smile at stages prior to the
mishap. Her mother brought some the
next day (see page 2), and I admit to not
only being pleased that she had truly been
restored to her original face and smile but
also shocked at the fact that I could not tell
the difference between her pre-accident
photos and her images 6 years later (Figs
32 to 34)!
In summary, the prosthodontist and I
were presented with a situation that I had
never seen before, and we were under
severe time constraints compelling us
to make decisions and act swiftly. Why
did the prosthodontist refer this patient
to an orthodontist rather than to an oral
surgeon, the obvious referral? He felt that
the orthodontist would understand best
the physiology and possibilities to consider
in order to make a broad decision based
on knowledge of alveolar growth, change,
response to tooth movement, and finally,
facial and smile esthetics.

30

FIG 27 With extrusion of the anterior teeth, the appear-

31

ance of the smile was dramatically improved. The patient
then relocated to New York City, and treatment was now
coordinated with her new restorative dentist.
FIG 28 For the definitive restorative treatment, two
three-unit prostheses had been placed.
FIG 29 Incisal edge placement in her final smile was
excellent, resulting in complete incisor display and a
consonant smile arc.
FIGS 30 AND 31 At the 6-year posttreatment followup, slight periodontal changes can be seen on the maxillary central incisors.

8
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I admit to not only being
pleased that she had truly
been restored to her original
face and smile but also
shocked at the fact that I
could not tell the difference
between her pre-accident
photos and her images
6 years later.

32

33
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What You Can Expect
In this book, I am going to throw a ton of
material at you. At one of the first courses
I ever gave, one of the responses I received
on the course feedback form said “I came
to get a sip of water and I got a firehose
stuffed in my mouth.” It is a lot of material,
and I want you to be able to sit at home
with the book as something to think about
and refer back to at the same time. I hear
from many orthodontists who have taken
my in-house course that they have used the
information they learned, for example how
to lateralize a canine and use a diode laser
to correctly contour the gingiva, to demonstrate to the family dentist that indeed a
canine in the lateral incisor position can
look like a lateral incisor if the treatment
is done well. The book also includes references that I think are pertinent to you.
These are not only articles written by me
but other papers I will discuss in this book,
so you will have them to refer to.
My son, during his radiology residency
at the University of Arkansas, expressed
an interest in becoming a medical school
faculty member and was studying what
makes a good teacher. He encouraged
me to read a book called Make It Stick:
The Science of Successful Learning.1 Its
premise is that we want our audience to
listen to and understand at least 90% of
what we’re trying to teach them. The two
major methods for accomplishing that are
(1) engagement and (2) repetition. If you
find it difficult to understand what I am
trying to teach you, then I am not doing
a good job of engaging you. I learned this
lesson many years ago when I was one of
many presenters at a very large orthodontic meeting and was admonished publicly

by one of my fellow lecturers that my
material is “far too complicated and no
one can comprehend it.” He concluded by
saying “I predict that you will disappear
into the dust bin of orthodontic history.”
That night at the lecturer’s reception, I
approached him to have a conversation,
and of course he was a little on guard. I
put him at ease by saying “I am here to
thank you.” That was probably not what he
expected; however, I believe that there is
an element of truth in everything someone says to you, positive or negative. I had
thought all day about his remark that my
material was too complicated. Given my
Alabama background, I think that if I can
understand something, it must be very
understandable. My conclusion was that
the material was not too complicated—
I was just not teaching it well. So I spent
the entire following year revamping all of

If you don’t see it, you won’t treat it.

my lecture material to try to make it more
understandable. This book, I think, is a
considerable advance over its predecessor
from that perspective.
Perhaps the mantra for this book is “If
you don’t see it, you won’t treat it.” In the
chapters that follow, I want to teach you
to see the face and dentition in a different
way, understand what the problems are,
put them in perspective with the patient
so that you and the patient agree on what
the focus of treatment should be, and then
choose the most appropriate and effective
treatment methods.

1. Brown PC, Roediger HL III, McDaniel MA. Make it Stick: The Science of Successful Learning. Cambridge,
MA: Belknap Press, 2014.
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A

Abfraction lesions, 293
Active eruption
altered
description of, 230, 230f, 258, 258f
short crown height caused by, 325, 327,
328f–329f
definition of, 152
Adjunctive esthetic procedures, 80, 82f–86f,
82–87
Adolescents
adjunctive esthetic procedures in, 80, 82f–86f,
82–87
aging changes in, 71–75, 71f–75f
ankylosed teeth in, 392
cleft palate in, 476–482, 476f–482f
counterclockwise growth pattern in, 287–291,
287f–291f
“doing no harm” approach, 76f–79f, 76–80
facial maturation in, 64–66, 64f–66f
gummy smile in, 231–234, 232f–235f
implants in, 392
maxillomandibular pitch in, 175–179,
176f–179f
philtrum height in, 239–243, 240f–243f
philtrum lengthening in, 243–244, 243f–246f
short philtrum height in, 239–243, 240f–243f
soft tissue support or augmentation in,
58–59, 59f–63f
tooth extractions in, 66, 67f–70f
vertical maxillary deficiency in, 270–280,
271f–280f
posterior maxillary dental extrusion for,
270–277, 271f–278f
rapid palatal expansion for, 278–280,
278f–280f
vertical maxillary excess-related gummy smile
in, 231–234, 232f–235f

Adults
gummy smile in, 234–237, 236f–238f
interdisciplinary team involvement in, 95–
100, 96f–100f
lip support increases in, 87–89, 87f–90f
maxillomandibular pitch in, 179–185,
181f–185f
philtrum lengthening in, 247–250, 247f–250f
skeletal volume increases in, 90–95, 91f–95f
vertical maxillary deficiency in, 281–286,
282f–286f
maxillary incisor extrusion and camouflage
treatment with interdisciplinary
collaboration, 285–286, 285f–286f
surgical maxillary downgrafting for, 281–
284, 282f–284f
vertical maxillary excess-related gummy smile
in, 234–237, 236f–238f
Advancement genioplasty, 21, 31, 49f
Aging
anthropometric analysis of, 57–58
facial characteristics of, 57, 57f, 88f
histologic analysis of, 57–58
“jowling” associated with, 56
midfacial bony support affected by, 56–57,
57f
soft tissue characteristics of, 55
upper lip thinning associated with, 55, 56f
Aging smile
incisor display at rest and on smile, 209–213,
209f–213f
lip support, 213–216, 213f–216f
tooth shade, 216–217, 216f–217f
tooth size and proportionality in, 217–219,
217f–221f
treatment strategies for, 208–220
Altered active eruption
description of, 230, 230f, 258, 258f

short crown height caused by, 325, 327,
328f–329f
Altered passive eruption
gummy smile caused by, 230, 230f, 259–260,
259f–260f, 306, 307f–308f
short crown height caused by, 322, 323f–325f,
325
Alveolar bone atrophy, 4
Alveolar deformation, 395
Anatomical crown, 160
Anatomical crown height
description of, 152
morphologically short, incomplete incisor
display on smile caused by, 291, 292f
short, gummy smile caused by
case studies of, 251–254, 251f–254f
description of, 230
Angle paradigm, 21–23
Ankylosed primary teeth, 392–397
Ankylosis, 5
Anodontia, 391
Anterior downgrafting of maxilla, 28, 29f, 283f
Anterior open bite, 191, 191f
Anterior teeth, reshaping of, 356
Antinuclear antibody assay, 115, 117, 118f
Arch form, 195–200, 197f–203f
Archwires, 6f
Arthritis
juvenile idiopathic, 116–123, 119f–123f
osteoarthritis, 108–109
rheumatoid, 115–116, 115f–118f
As low as diagnostically achievable, 104
As low as reasonably achievable, 104
Asymmetric gingival inflammation, 309–311,
311f–312f
Asymmetric skeletal growth, 301, 302f
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Asymmetric smile
altered passive eruption as cause of, 230, 230f,
259–260, 259f–260f, 306, 307f–308f
asymmetric gingival inflammation as cause
of, 309–311, 311f–312f
asymmetric incisor attrition as cause of,
303–305, 304f–305f
asymmetric skeletal growth as cause of, 301,
302f
asymmetric smile curtain as cause of, 305–
306, 306f
checklist for evaluation of, 300–301, 301f
delayed passive eruption as cause of, 309, 309f
etiologies of, 301b
facial asymmetry as cause of, 303
gingival height differences as cause of, 306–
309, 307f–309f
hard tissue causes of, 300, 301f
illustration of, 446f
soft tissue causes of, 300, 301f
trauma-induced, 301
Attrition
asymmetric incisor, 303–305, 304f–305f
short crown height caused by, 293–294,
293f–294f
tooth, 185, 185f
Autotransplantation, 409

B

Bilateral sagittal split osteotomy, 23, 445, 446f,
468, 474f
Biologic width, 151f, 152, 230
Bolton-Brush growth study, 56
Bone resorption under pontic, 423–424
Bony defect, 4
Botox therapy
dynamic wrinkles treated with, 46
iatrogenically induced lip demobilization
caused by, 296–297, 296f
masseter muscle hypertrophy treated with,
42, 46f
Brachyfacial skeletal pattern, 54f
Brackets
CAD/CAM, 166
illustration of, 7, 7f
milling of, 138, 141
placement of
anterior tooth proportions before, 161–163
checklist for, 160b
crown lengthening before, 153, 153f
in direct bonding systems, 171–174,
171f–174f
incisor crown height before, 152–153, 153f
incisor display affected by, 164
in indirect bonding systems, 164–170,
165f–169f
individualized, 159–160
on mandibular incisors, 173, 173f–174f
Procrustean, 159–160
smile arc protection with, 163–164
smile improvement as goal of, 164
standardized, 160f
strategies for, 163–164
positioning of, for optimal esthetics, 32, 36,
160–164
3D printed, 141f
Broadened arch form, 192–194, 192f–194f
Bruxism, 185, 185f, 293
Buccal corridors, 192, 194–202, 451f

C

Canine guidance, 411
Canine impaction, 105, 105f
Canine lateralization
case study of, 413–417, 413f–417f
checklist for, 418b
illustration of, 434f
retreatment with, 418, 419f–420f
steps in, 418f
Canine substitution
for lateral incisors
anatomical differences, 411–412
canine reshaping, 410–411
functional considerations in, 410–411
maxillary first premolar for, 411–412
mesiodistal width, 412
CBCT
airway quantification using, 104
canine impaction on, 105, 105f
case study of, 101, 102f
cost-benefit ratio, 101
dentigerous cyst on, 107, 107f
description of, 4
disadvantages of, 146
focal field, 104–107
full field, 101, 104
machines used in, 101
medicolegal issues for, 102–103
pathology identification using, 107, 107f
soft tissue paradigm-related disadvantages,
146
temporary anchorage device placement
visualized using, 106, 106f
temporomandibular joint dysfunction
evaluations, 104
treatment planning affected by, 104
treatment uses of, 100–102
variable field, 104–107
CEJ. See Cementoenamel junction.
Cementoenamel junction, 230, 230f, 316, 327,
328f
Centric relation–centric occlusion discrepancy,
464
Cephalometric analysis, 22
Cephalometric radiography
Broadbent’s vision of, 104
case study of, 34f
facial growth measurements using, 14
orthodontic diagnosis and, 14
Cephalometric tracing programs, 155
Cervical headgear, 82, 178, 178f
Checklists, 129–132, 134
Cheek projection, 54
Chin advancement, 49f
Chin augmentation, 34f
Chin implants, 80, 80f
Chin projection, 48–49, 48f–49f, 80
Chin-neck angle, 52, 52f
Class II malocclusion
aging effects on, 56
case studies of, 15–17, 16f–20f, 65f, 142f,
171f, 323f
condyle in, 109f
Class III malocclusion
aging effects on, 56
case study of, 181f, 464–472
traditional treatment for, 15
types of, 464
Cleft palate, 476–482, 476f–482f
Clinical crown, 160
Clinical crown height
description of, 152

short, gummy smile caused by
case studies of, 255–257, 255f–257f
description of, 230–231
Clinical examination
computerized database program used to
record, 146–147
description of, 132–134, 133f
micro-esthetics
active eruption, 152
maxillary incisor crown height, 151, 151f
maxillary incisor crown width, 151, 151f
passive eruption, 152
sulcus depth, 151f, 151–152
mini-esthetics
gingival display on smile, 150f, 151
maxillary incisor display at rest, 149, 149f,
161
maxillary incisor display on smile, 150f,
150–151, 161
mini-esthetics sequence, 146–151,
147f–151f
order of measurements, 150f, 151
philtrum height, 147, 147f
resting lip proportions, 147, 147f
upper lip length, 149, 149f
Clockwise rotation, 175, 175b
Columella, 148f
Commissure height, 147, 148f
Compensatory supereruption, 230, 251–254
Computer imaging, 132
Computerized database program, 146–147
Condylar fractures, 300, 450, 452f
Condylar resorption
functional loading as cause of, 109
juvenile idiopathic arthritis as cause of, 116–
123, 119f–123f
in older patients, 112–113, 113f–114f
osteoarthritis as cause of, 108–109
physical examination of, 108
rheumatoid arthritis as cause of, 115–116,
115f–118f
systemic diseases that cause, 113–121
traumatic injury as cause of, 109–113,
110f–113f
in younger patients, 110–112, 110f–112f
Congenitally missing teeth
maxillary lateral incisors
autotransplantation for, 409
canine substitution for. See Canine
substitution.
case study of, 429–431
facial form considerations, 436–439,
436f–439f
fiber prosthesis bridge, 402–403, 402f–403f
nonimplant temporary restorations for,
401–403, 401f–403f
options for, 410t
removable appliance with a pontic for, 402
Rochette-type Maryland bridge for, 405,
405f
temporary anchorage devices for, 401, 401f
tooth-substitution options for, 432–435,
433f–435f
winged bridges, 404–409, 405f–409f, 409b
overview of, 391–392
Consonant smile arc, 91f, 157, 171
Coronal vestibuloplasty, 264, 264f–265f
Cosmetic dentistry, 319, 386, 386f–387f
Counterclockwise growth pattern, 287–291,
287f–291f
Counterclockwise rotation, 175, 175b
Craniofacial orthodontics, 22
Crossbite, 278, 460f

497

Sarver_Index.indd 497

12/6/19 10:36 AM

index

Crown height
anatomical. See Anatomical crown height.
clinical. See Clinical crown height.
gingivoplasty for, 320–331, 320f–331f
short
altered active eruption as cause of, 325,
327, 328f–329f
altered passive eruption as cause of, 322,
323f–325f, 325
Crown lengthening
in finishing stages of active treatment, 322–
328, 322–328
before fixed appliance placement, 329,
330f–331f
illustration of, 142f, 143, 153, 172, 172f, 251,
251f, 310f
short crown height treated with, 322–328,
322–328
Curve of Spee, 77

D

Databasing program, 133
Debonding, 387–389, 388f
Decoronation, of ankylosed teeth, 395,
395f–397f
Deep bite, 80, 82, 209–213, 336f
Delayed passive eruption, 309, 309f
Dental ankylosis, 392–397, 397f
Dental arch
broadened, 192–194, 192f–194f
crowded, incisor proclination caused by, 189
expansion of, 195–200, 197f–203f
geometry of, 192
Dentigerous cyst, 107, 107f
Dentoalveolar height, 298, 300f
Dentofacial esthetics
“protection strategy” for, 17, 30–31
Dentoskeletal pattern, 175–185
Dentures
facial shape in designing of, 42
four-unit fixed partial, 360f
Dermatochalasis, 57
Diagnostic records, 132–134
Digital cephalograms, 101, 101f
Digital flow chart
diagnostic records, 132–134
treatment-planning phase of, 134–139,
134f–139f
Digital imaging, 68f, 155
Dimensional gradation
case study of, 439f
definition of, 318
gingivoplasty effects on, 336–337f
illustration of, 319f
Diode laser, 319
Direct bonding systems, bracket placement in,
171–174, 171f–174f
Dolichofacial skeletal pattern, 54f
Dorsum of nose, 47f, 53, 53f, 55
Dynamic wrinkles, 46

E

Ear prominence, 42
Elastomeric chain, 345f
E-line, 49, 64, 66
Embrasures, 316, 318, 318f, 388f
Enamel reshaping, 369
Enameloplasty
canine reshaping into lateral incisor using,
411
description of, 187

tooth reshaping applications of, 344–355,
344f–355f, 411
Encore bridge, 405
Erythrocyte sedimentation rate, 115
Esthetics. See also Macro-esthetics; Microesthetics.
adjunctive procedures, 80, 82f–86f, 82–87
bracket positioning for, 32, 36
treatment principles for, 58
Estrogen, 41
Excessive smile arc, 157, 157f

F

Fabrication phase, of treatment planning, 136–
137, 136f–137f
Face
aging effects on, 55
growth of. See Facial growth.
linear relationships of, 40f
lower third of, 41, 41f
maturation of, in adolescents, 64–66, 64f–66f
medial fifths of, 42
middle third of, 41
outer fifths of, 42
“rule of fifths,” 41, 42f
shape of, 42–44, 43f–45f
subcutaneous fat of, 56, 56f
upper third of, 41
Facial asymmetry, 303, 444. See also Skeletal
asymmetry.
Facial esthetics, Angle’s beliefs on, 22
Facial growth
Bolton-Brush study of, 56
cephalometric radiographic measurements
of, 14
cephalometric studies, 55–56
patterns of, 175f
soft tissue characteristics, 55
Facial index, 41
Facial moulage, 21
Facial proportions
facial symmetry, 41, 41f
in frontal view, 41f–47f, 41–47
male-female differences in, 41
Facial symmetry, 41, 41f
Facial taper, 42–45, 43f–46f
Fiber prosthesis bridge, 402–403, 402f–403f
Fiber-reinforced resin winged bridge, 405
FileMaker, 146
Fixed appliances placement
composite added after, 376, 377f
composite added before, 374–375, 374f–376f
crown lengthening before, 329, 330f–331f
Fixed retainers, 192
Flat smile arc, 157f, 157–159, 167–168, 168f,
181
Focal field CBCT, 104–107
Four-unit fixed partial denture, 360f
Franklin versus Massachusetts General Hospital
et al., 103
Frenum attachment, 295, 295f
Frontal close-up smile view, 226, 228f
Frontal facial view
at rest, 226, 227f
on smile, 226, 227f
Frontal view
anatomical points of, 40, 40f
esthetic characteristics in, 146
facial proportions in, 41–47, 41f–47f
nasal anatomy in, 47, 47f
soft tissue changes in, 56–57
Full field CBCT, 101, 104
Functional occlusion, 24

G

Gingiva
cementoenamel junction of, 316
contour of, 161, 161f, 315, 317, 317f, 322, 322f
display of, 388f
display of, on smile, 150f, 151
height of, 161, 306–309
hyperplasia of, 320–321, 320f–321f
hypertrophy of, 4, 6f, 230–231, 255, 311, 316,
316f
inflammation of, 316, 316f, 456f
shape of, 161, 161f, 315–316, 333–335,
333f–335f
Gingival embrasures, 318, 318f, 365f, 388f, 473f
Gingival inflammation, asymmetric, 309–311,
311f–312f
Gingivectomy, 31, 152, 153f, 163, 206, 311, 322f,
325f
Gingivoplasty
crown height increased with, 320–331,
320f–331f
description of, 171
gingival contour improved using, 332, 332f
gingival shape improved using, 333–335,
333f–335f
modalities for, 319–320
Goal-oriented treatment planning, 15, 15f,
29–32, 154, 154f
Golden proportion, 317
Gonial angle, 54, 54f
Gonial width, 40f
González-Ulloa line, 47f, 47–48
Gradation
case study of, 205–206, 205f–207f
definition of, 205, 316, 318
dimensional
case study of, 439f
definition of, 318
gingivoplasty effects on, 336–337f
illustration of, 319f
illustration of, 388f
tonal
case study of, 439f
cosmetic dentistry for, 386, 386f–387f
description of, 318, 319f
treatment strategies to improve, 384–386,
384f–386f
“Gull in flight,” 47f
Gummy smile
in adolescent, 266–268, 267f–269f
altered active eruption as cause of, 230, 230f,
258, 258f
altered passive eruption as cause of, 230, 230f,
259–260, 259f–260f, 325
anatomical crown height as cause of
case studies of, 251–254, 251f–254f
description of, 230
clinical crown height as cause of
case studies of, 255–257, 255f–257f
description of, 230–231
description of, 160, 213, 228–229
etiology of, 229b, 229–231, 229f–231f, 262
gingival hypertrophy/hyperplasia as cause of,
230–231
hypermobile smile as cause of
case study of, 262–266, 262f–266f
description of, 231
illustration of, 133f
maxillary incisor retroclination as cause of
case study of, 260–261, 261f
description of, 231, 231f
philtrum height as cause of
in adolescents, 239–243, 240f–243f
in adults, 247–250, 247f–250f
description of, 229–230, 237, 239
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solutions for, 231
vertical maxillary excess-related
in adolescents, 231–234, 232f–235f
in adults, 234–237, 236f–238f
characteristics of, 229

H

Hard tissue, 14
Head position, smile arc affected by, 145, 157,
158f
Helical computed tomography, 102, 102f
Herbst appliance, 82, 110, 111f, 114f, 301, 302f,
452f
High frenum attachment, 295, 295f
Histamine, 116
Holdaway line, 49
Holdaway soft tissue analysis, 22
“Hollywood” smile, 192, 192f
Hyaluronidase, 297
Hybrid functional appliance, 451
Hyperactive lip, 231
Hypermobile smile
case study of, 262–266, 262f–266f
description of, 231
Hypodontia, 391

I

Ideal smile arc, 157f, 157–158
Imaging
counseling phase of, 84–85
patient discussions about, 84–86
predictive phase of, 86
treatment uses of, 73
Immune system, 116
Implants
in adolescents, 392
long-term growth effects on, 398–399,
398f–399f
placement of
in adolescent, 399–400, 399f–400f
decision making regarding, 392
long-term growth considerations, 398
skeletal maturity determinations before,
398
timing of, 392
unfavorable outcome case study, 420–422,
421f–422f
Implementation phase, of treatment planning,
138–139, 138f–139f
Incisal embrasure, 316, 318, 318f, 388f
Incisor advancement, 58
Incisor display
bracket placement to increase, 164
at rest, 149, 149f, 161, 269
Incisor display on smile
description of, 20f, 21, 26f, 45f, 150f, 150–151,
161, 388f
incomplete
counterclockwise growth pattern as cause
of, 287–291, 287f–291f
dentoalveolar height as cause of, 298, 300f
diminished smile curtain as cause of, 295–
297, 295f–297f
etiologies of, 269–270
excessive maxillary incisor proclination as
cause of, 297–298, 297f–299f
iatrogenically induced lip demobilization as
cause of, 296–297, 296f
morphologically short anatomical crown
height as cause of, 291, 292f

short crown height from attrition as cause
of, 293–294, 293f–294f
vertical maxillary deficiency as cause of,
269–286, 270f–286f
reasons for measuring, 269
Incisor to mandibular plane angle, 58, 59f
Incisor wear/attrition, 251–254
Indirect bonding system, bracket placement in,
164–170, 165f–169f
Inferior border osteotomy, 34f, 79, 79f, 81f, 121f,
237, 237f, 445f, 456f
Inferior symphysis, 40f
Informed consent, 135
Infratip, 55f
Inner canthus, 40f, 41
Inside-out diagnostic approach, 25–29, 26f–29f
Insignia system, 136
Intercanthal distance, nasal width and, 42
Interdisciplinary communication, 424–428,
425f–428f
Interdisciplinary team, 95–100, 96f–100f, 190
Interdisciplinary treatment, 142
Intergonial width, 43–44
Interlabial line, 56
Interpositional splint, 448
Interproximal reduction, 343, 353
Interpupillary line, 41, 41f
Interzygomatic width, 43
IPR. See Interproximal reduction.

J

Jaw asymmetry, 300
JIA. See Juvenile idiopathic arthritis.
“Jowling,” 56
Juvenile idiopathic arthritis, 116–123, 119f–123f

K

KS7 bur, 414f–415f

L

Labial commissures, 26, 27f
Labiomental sulcus, 40f, 50, 50f–51f
Lasers
gingivectomy assisted with, 257f
in soft tissue surgery, 319–320
Lateral crus, 53
Lateral incisors. See Maxillary incisors, lateral.
Leeway space, 72, 77
LeFort I osteotomy, 23, 444, 448
Lip(s). See also Lower lip; Upper lip.
augmentation of, 91f, 215
iatrogenically induced demobilization of,
296–297, 296f
intercommissure line of, 41
resting proportions of, 147, 147f
soft tissue of, 50
thickness of, 55, 56f
vermilion display of, 89, 89f, 94, 95f, 144f, 147
Lip projection, 49–50, 50f, 144f
Lip support
in adults, 87–89, 87f–90f
aging smile affected by, 213–216, 213f–216f
Lithium disilicate winged bridge, 409
Long axis of maxillary incisors, 315, 317, 317f
Long face syndrome, 229, 229f, 231, 234f
Lower face
chin projection, 48–49, 48f–49f
labiomental sulcus, 50, 50f–51f

lip projection, 49–50, 50f
in profile view, 48–52, 48f–53f
surgical clockwise rotation of, 464–472
Lower lip
animation of, in smile, 157–158, 158f
thickness of, 55

M

Macro-esthetics
case study of, 90, 91f, 95–96, 266
definition of, 39–40
description of, 26, 27f
evaluation of, 40–55
illustration of, 39f
oblique view in, 54, 54f
profile in. See Profile/profile view.
soft tissue changes that affect, 56
Malocclusion
Angle classification of, 22
Class II. See Class II malocclusion.
Class III. See Class III malocclusion.
Mandible
asymmetry of, 110, 450
body of, 54
chin projection relative to, 48, 48f
deficiency of
illustration of, 172f, 189f, 261f, 473f, 491f
submental area affected by, 52, 52f
gonial angle of, 54, 54f
Mandibular advancement surgery, 17, 19f, 28
Mandibular incisors
bracket placement on, 173, 173f–174f
intrusion of, 253, 299
proclination of, 79, 340f
tooth size excess of, 185
transposition of, 347f
Mandibular setback, 464
Maryland bridge, 405, 405f
Masseter muscle hypertrophy, Botox injections
for, 42, 46f
Maxilla
anterior, downgrafting of, 28, 29f, 44, 467
downgrafting of
description of, 28, 29f, 44
for vertical maxillary deficiency, 281–284,
282f–284f
vertical deficiency of. See Vertical maxillary
deficiency.
Maxillary advancement surgery
with anterior downgrafting, 27–28, 283f
indications for, 362
nasal esthetics affected by, 23, 23f, 469
vertical maxillary excess treated with, 235
Maxillary canines
blocked-out, 326f
cingulum of, 412, 412f
impaction of, CBCT, 105, 105f
lateralization of. See Canine lateralization.
maxillary lateral incisors created from, 410,
410f
palatal anatomy of, 412, 412f
substitution of. See Canine substitution.
Maxillary impaction, nasal esthetics affected by,
23, 23f
Maxillary incisors
asymmetric attrition of, 303–305, 304f–305f
central
connector ratios, 318
lateral incisors and, proportion between,
317
root resorption of, CBCT, 105f
crown height of, 151f, 151–153
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crown width of, 151, 151f
display of
in aging smile, 209–213, 209f–213f
bracket placement to increase, 164
at rest, 149, 149f, 161, 209–213, 209f–213f
in smile, 20f, 21, 26f, 45f, 161, 209–213,
209f–213f
height of, 316f, 316–317, 318f
height-width ratio of, 160–161, 161f
horizontal placement of, 143, 144f
lateral
agenesis of, 391
anatomy of, 411
canine and, anatomical differences
between, 411–412
canine substitution for. See Canine
substitution.
central incisors and, proportion between,
317
congenitally missing. See Congenitally
missing teeth, maxillary lateral
incisors.
connector ratios, 318
extraction of, 218f
fracture of, 4f
palatal anatomy of, 412, 412f
long axis of, 315, 317, 317f
overjet of, 340f
pocket depth at, 162–163, 163f
proclination of
description of, 181
excessive, 297–298, 297f–299f
extraction vs. tooth size reduction for,
187–188, 187f–188f
skeletal relationships as cause of, 189–191,
189f–191f
tooth size discrepancy as cause of, 185
proportionality of, 388f
retraction of, 362
retroclination of
anterior tipping, 261f
case study of, 260–261, 261f
description of, 231, 231f
vertical placement of, 142–143, 142f–143f
width of, 316f, 316–317, 318f
width-height ratio of, 325
Maxillary teeth. See also speciﬁc teeth.
ankylosis of, 392, 393f
excessive size of, 367, 368f–399f
Maxillomandibular advancement, 17, 482–483,
483f
Maxillomandibular pitch
in adolescents, 175–179, 176f–179f
in adults, 179–185, 181f–185f
Maxillomandibular relationship, 462
Medial crus, 53
Medicolegal issues, 102–103
Micro-esthetics
case study of, 97, 97f, 266
components of, 315–316
definition of, 39–40
dental components of
connector, 316, 316f, 318, 318f
connector ratio, 316, 316f, 318, 318f
contact, 316, 316f, 318
gradation, 316, 318f, 318–319
incisal embrasure, 316, 318, 318f
incisor height, 316f, 316–317, 318f
incisor width, 316f, 316–317, 318f
long axis of maxillary incisors, 316–317,
316f–317f
papilla height, 316, 318, 318f
zenith, 316–317, 316f–317f
description of, 26

gingival components of
contour, 315–316
shape, 315–316
illustration of, 39f
Mid-dorsum of nose, 40f
Midface
age-related losses in, 54
bony support of, aging changes in, 56–57, 57f
evaluation of, 23
in profile view, 53
proportions of, 41–42, 42f
width-height ratio of, 43–44
Midfacial ratio, 44
Midline diastema, 429f
Midsagittal plane, 41, 41f
Mini-esthetics
case study of, 90, 91f, 96, 97f, 266
definition of, 39–40
illustration of, 39f
smile examination sequence
gingival display on smile, 150f, 151
maxillary incisor display at rest, 149, 149f,
161
maxillary incisor display on smile, 150f,
150–151, 161
mini-esthetics sequence, 146–151,
147f–151f
order of measurements, 150f, 151
philtrum height, 147, 147f
resting lip proportions, 147, 147f
upper lip length, 149, 149f
Molar distalization, 438f
Mucoperiosteal flaps, 428f
Multidisciplinary team, 462–463

N

Nasal esthetics, maxillary advancement surgery
effects on, 23, 23f
Nasal profile, 82–83
Nasal scroll, 469f, 469–470
Nasal tip, 53, 53f, 466f
Nasal width, 41–42
Nasal-alveolar molding, 476
Nasion, 54
Nasolabial angle, 50, 53, 53f
Nasolabial folds
aging effects on, 56
anatomy of, 56
description of, 26, 27f
illustration of, 148f
N-B line, 48, 48f
Neck, 52, 52f
Negative overjet, 467f–468f
Noncarious cervical lesion, 293
Nose
anatomy of, 47, 47f, 53, 55f
assessment of, 53
base of, 40f
columella of, 53
dorsum of, 47f, 53, 53f, 55
“double break” of, 53
esthetics of, 53
evaluation of, 23
frontal suture of, 54
“gull in flight” form of, 47f
mid-dorsum of, 40f
in oblique view, 54, 54f
orthognathic surgery effects on, 454–457
rhinoplasty of, 454–462, 454f–461f
supratip of, 53, 53f
tip of, 53, 53f

O

Oblique close-up smile view, 226, 228f
Oblique facial view
at rest, 226, 227f
on smile, 226, 227f
Oblique smile, 27, 28f, 45f, 172f, 219, 220f–221f
Oblique view, 54f, 54–55, 146, 172f
Obstructive sleep apnea, 482–485, 482f–485f
Occlusion
Angle’s ideal, 24
functional, 24
static, 24
Oﬃce-management systems, 130
Oligodontia, 391
Open bite, 115, 186f
Orthodontic diagnosis
description of, 14
inside-out approach, 25–29, 26f–29f
outside-in approach, 25–29, 26f–29f
shifts in, 24
Orthodontic evaluation, 39, 39f
Orthodontics
checklists used in, 129–132, 134
“doing no harm” approach to, 76f–79f, 76–80
facial maturation in, 64–66, 64f–66f
Procrustean approach to, 36, 159–160
purpose of, 315
restorative dentistry and, 22
technologic advances in, 22
tooth movement, 5f–8f, 5–8
Orthognathic surgery
in adolescents, 479
class III malocclusion treated with, 454–462,
454f–461f
cleft palate treated with, 476–482, 476f–482f
dental rejuvenation with, 472–476, 472f–476f
facial rejuvenation with, 472–476, 472f–476f
rhinoplasty and, 454–462, 454f–461f
sleep apnea treated with, 482–485, 482f–485f
soft tissue esthetic surgery with, 454–463,
454f–463f
OrthoTrac, 155
Osteoarthritis, 108–109
Osteoarthrosis, 108
Osteochondritis dissecans, 108
Osteogenesis imperfecta, 251, 251f
Osteophyte, 108f
Outer canthus, 40f
Outer commissure, 40f
Outer helix, 40f
Outside-in diagnostic approach, 25–29, 26f–29f
Overbite, 330f

P

Palatal expansion, 194–195
Pannus, 115
Panoramic radiographs, 100–101
Papilla height, 316, 318, 318f
Paradigm
Angle, 21–23
definition of, 21
soft tissue. See Soft tissue paradigm.
Partial anodontia, 391
Passive eruption
altered
gummy smile caused by, 230, 230f, 259–
260, 259f–260f, 306, 307f–308f
short crown height caused by, 322,
323f–325f, 325
definition of, 152
delayed, 309, 309f
Pauciarticular juvenile idiopathic arthritis, 117
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Periodontium, 151f
Periosteum, 5, 5f
Philtral tubercle, 40f
Philtrum height
description of, 147, 147f
short, gummy smile caused by
in adolescents, 239–243, 240f–243f
in adults, 247–250, 247f–250f, 491f
description of, 229–230, 237, 239
Philtrum lengthening
in adolescents, 243f–346f, 243–244
in adults, 247–250, 247f–250f
Photography
flash systems used in, 225–226
in smile design, 225–228
smile evaluation using, 144–145, 144f–145f
Pitch, 27, 28f, 175, 175f
Plaque, 4
Pogonion, 48, 48f
Polyarticular juvenile idiopathic arthritis, 117
Pontic
bone resorption under, 423–424
removable appliance with a, 402
Porcelain-fused-to-metal bridge, 392
Posed smile, 144
Positive attributes of patient, 15–21, 16f–21f,
154, 206
Posterior maxillary dental extrusion, for vertical
maxillary deficiency, 270–277, 271f–278f
Postsurgical orthodontics, 98
Premolars
extraction of, 187, 362
maxillary first, for canine substitution,
411–412
Presurgical evaluation form, 93f, 463f
Presurgical recommendations, 94f, 464f
Primary teeth, ankylosed, 392–397
Probing depths, 32f
Problem-oriented treatment planning, 14, 15f,
17f, 29–32, 154, 154f
Problems, thinking through, 3
Procrustean approach, 36, 159–160
Profile/profile view
chin projection effects on, 48f–49f, 48–49, 80
in esthetic evaluation, 47
general, 47
labiomental sulcus in, 50, 50f–51f
lower face in, 48–52, 48f–53f
midface in, 53
neck anatomy in, 52, 52f
at rest, 226, 227f
on smile, 226, 227f
submental area in, 52, 52f
“Protection strategy,” 17, 30–31, 154
Puberty, 41

Q

Quantification phase, of treatment planning,
136

R

Radiology, medicolegal issues for, 102–103
Rapid palatal expansion
case study of, 347, 349, 349f
for vertical maxillary deficiency, 278–280,
278f–280f
Removable appliance with a pontic, 402
Reshaping
of anterior teeth, 356
of canines, 411

case studies of, 356–366, 356–366f
case study of, 338–342, 338f–343f
enameloplasty for, 344–355, 344f–355f
initial lesson with, 338–342, 338f–342f
interdisciplinary care facilitated with, 356–
366, 356–366f
interproximal reduction for, 343
long-term consequences of, 343
tooth dimension with, 378–383, 379f–383f
tooth evaluations before, 339, 340f
treatment sequence for, 356
Resin-bonded fixed dental prostheses, 404
Resting lip proportions, 147, 147f
Restorative dentistry, 22
Retro-engineering, 24
Reverse smile arc, 157, 157f, 169f–171f, 169–
170, 176f
RF. See Rheumatoid factor.
Rheumatoid arthritis, 115–116, 115f–118f
Rheumatoid factor, 115
Rhinion, 55
Rhinoplasty
description of, 23, 83, 243
orthognathic surgery and, 454–462,
454f–461f
Ricketts E-line, 49, 64, 66
Rochette-type Maryland bridge, 405, 405f
Roll, 27, 28f, 175, 175f
“Rule of fifths,” 41, 42f

S

Shotgun nose, 23, 23f, 455
Skeletal asymmetry
correction of, 445–449, 446f–449f
description of, 301, 302f
surgical camouflage for, 444f, 444–445
trauma as cause of, 450–453, 451f–453f
Skeletal dysplasia, 119
Skeletal interrelationships, 27, 28f
Skeletal maxillary expansion, 194–195
Skeletal relationships
description of, 27, 28f
maxillary incisor proclination caused by,
189–191, 189f–191f
Sleep apnea, 482–485, 482f–485f
Smile
aging. See Aging smile.
broadened arch form in, 192–194, 192f–194f
buccal corridors of, 192, 194–202
case study of, 183–185, 184f–185f
characteristics of, 156
esthetics of, 141–142, 144–151
frontal facial view on, 226, 227f
gummy. See Gummy smile.
hypermobile. See Hypermobile smile.
incisor display in, 20f, 21, 26f, 45f, 150f,
150–151, 388f
mobility of, 149f, 149–150
oblique, 27, 28f, 45f, 172f, 219, 220f–221f
oblique facial view on, 226, 227f
orthodontic treatment effects on, 15
posed, 144
soft tissue animation during, 157–158
tooth display in, 40
transverse elements of, 156
unposed, 144
upper lip length on, 149, 149f
vertical elements of, 156
width of, 388f
Smile analysis, 145–146, 146f

Smile arc
bracket placement to protect, 163–164
bracket positioning effects on, 159, 159f
bruxism effects on, 185, 185f
consonant, 91f, 157, 171
definition of, 156
description of, 20f, 21, 91f
evaluation of, 156, 388f
excessive, 157, 157f, 261f
flat, 157f, 157–159, 167–168, 168f, 181
head position effects on, 145, 157, 158f
ideal, 157f, 157–158
in interdisciplinary care, 158–159
lower lip animation in, 157–158, 158f
in orthodontic treatment, 158–159
reverse, 157, 157f, 169f–171f, 169–170, 176f
types of, 157, 157f
visualization of, 157–158, 158f
Smile asymmetry
altered passive eruption as cause of, 230, 230f,
259–260, 259f–260f, 306, 307f–308f
asymmetric gingival inflammation as cause
of, 309–311, 311f–312f
asymmetric incisor attrition as cause of,
303–305, 304f–305f
asymmetric skeletal growth as cause of, 301,
302f
asymmetric smile curtain as cause of, 305–
306, 306f
checklist for evaluation of, 300–301, 301f
delayed passive eruption as cause of, 309, 309f
etiologies of, 301b
facial asymmetry as cause of, 303
gingival height differences as cause of, 306–
309, 307f–309f
hard tissue causes of, 300, 301f
illustration of, 446f
soft tissue causes of, 300, 301f
trauma-induced, 301
Smile curtain
asymmetric, 305–306, 306f
diminished, 295–297, 295f–297f
Smile curve, 145
Smile design, 225–228
Smile evaluation
overview of, 144
photography used in, 144–145, 144f–145f
video clips used in, 145–146, 146f
Smile examination
gingival display on smile, 150f, 151
maxillary incisor display
at rest, 149, 149f, 161
on smile, 150f, 150–151, 161. See also
Incisor display on smile.
mini-esthetics sequence, 146–151, 147f–151f
order of measurements, 150f, 151
philtrum height, 147, 147f
resting lip proportions, 147, 147f
tooth display on, 203–205
upper lip length, 149, 149f
Smile finishing checklist, 387–389, 388f
Smile immobilization procedure, 265
Smile line, 41f
Smile mesh, 145
Smile projection
case study of, 486–489, 486f–489f
checklist for, 203b, 487
definition of, 203
description of, 42, 43f
gradation effects on, 205f–207f, 205–206
tooth display on smile effects on, 203–205
tooth proportion effects on, 203–205
“Snap-on-smile” type restoration, 394, 394f
“Social view,” 54
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index

Soft tissue
aging effects on, 55, 215
augmentation of, in adolescents, 58–59,
59f–63f
cephalometric studies of, 55–56
in frontal view, 56–57
smile asymmetry caused by, 300, 301f
Soft tissue nasion, 40f
Soft tissue paradigm
CBCT disadvantages for, 146
definition of, 21
evolution of, 21–23, 36
orthodontic thinking affected by, 55
treatment goals in, 24
treatment planning effects of, 23–25
Soft tissue relationships, 24
Soft tissue surgery
lasers in, 319–320
orthognathic surgery combined with, 454–
463, 454f–463f
Static occlusion, 24
Subcutaneous fat, 56, 56f
Submental area
liposuction of, 80, 81f
profile affected by, 52, 52f
Submentoplasty, 52, 52f, 492
Sulcus depth, 151f, 151–152
Supereruption, compensatory, 230
Superficial musculoaponeurotic system, 215
Supratip, 53, 53f, 55f
Supratip break, 469, 469f
Synovectomy, 119
Systemic juvenile idiopathic arthritis, 117

T

TAD. See Temporary anchorage devices.
Teeth
congenitally missing. See Congenitally
missing teeth.
crowding of, 87f, 193f
rotation of, 340f
Temporary anchorage devices
case study of, 170f
CBCT for placement of, 106, 106f
congenitally missing maxillary lateral incisors
treated with, 401, 401f
orthodontic correction using, 115
tooth substitution uses of, 392
Temporomandibular joint
condylar resorption
functional loading as cause of, 109
juvenile idiopathic arthritis as cause of,
116–123, 119f–123f
in older patients, 112–113, 113f–114f
osteoarthritis as cause of, 108–109
physical examination of, 108
rheumatoid arthritis as cause of, 115–116,
115f–118f
systemic diseases that cause, 113–121
traumatic injury as cause of, 109–113,
110f–113f
in younger patients, 110–112, 110f–112f
dysfunction of
CBCT evaluation of, 104
description of, 24
traumatic injury to, 109–113, 110f–113f
Testosterone, 41
Three-piece maxillary osteotomy, 191f
Three-unit fixed bridges, 8, 8f
Throat length, 52, 52f

Tonal gradation
case study of, 439f
cosmetic dentistry for, 386, 386f–387f
description of, 318, 319f
treatment strategies to improve, 384–386,
384f–386f
Tooth agenesis, 391
Tooth attrition, 185, 185f
Tooth dimension
tooth reshaping with, 378–383, 379f–383f
unesthetic tooth shape and, 369–371,
370f–372f
Tooth extractions
in adolescents, 66, 67f–70f
case study of, 66, 67f–70f
maxillary incisor proclination treated with,
187
premolars, 187
Tooth proportion, 203–205
Tooth reshaping
of anterior teeth, 356
of canines, 411
case studies of, 356–366, 356–366f
case study of, 338–342, 338f–343f
enameloplasty for, 344–355, 344f–355f
initial lesson with, 338–342, 338f–342f
interdisciplinary care facilitated with, 356–
366, 356–366f
interproximal reduction for, 343
long-term consequences of, 343
tooth dimension with, 378–383, 379f–383f
tooth evaluations before, 339, 340f
treatment sequence for, 356
Tooth shade, 216–217, 216f–217f, 388f
Tooth shape
description of, 185, 185f
insuﬃciency of, 374–377
reshaping of. See Tooth reshaping.
unesthetic, tooth dimension increases for,
369–371, 370f–372f
Tooth size
aging smile and, 217–219, 217f–221f
discrepancy in, 185–188
insuﬃciency of, 374–377
maxillary, 367, 368f–399f
undersized or poorly shaped teeth, 369–377,
369–377f
Tooth whitening, 216, 384, 385f, 427f
Transverse cant, 388f
Trauma
skeletal asymmetry caused by, 450–453,
451f–453f
smile asymmetry caused by, 301
temporomandibular joint injury caused by,
109–113, 110f–113f
Treatment
imaging uses in, 73
occlusion as primary objective of, 22
optimization of, 15, 15f, 30
Treatment goals
description of, 4–5, 14, 31
visual imaging used in setting of, 154–156
Treatment planning
cephalometrically driven, 14
checklists used in, 129–132, 134
CBCT effects on, 104
description of, 4
digital flow chart, 134–139, 134f–139f
fabrication phase of, 136–137, 136f–137f
goal of, 100
goal-oriented, 15, 15f, 29–32, 154, 154f
implementation phase of, 138–139, 138f–139f

positive attributes of patient, 15–21, 16f–21f,
154
problem-oriented, 14, 15f, 17f, 29–32, 154,
154f
quantification phase of, 136
smile esthetics in, 141–142
soft tissue paradigm effects on, 23–25
technologic developments in, 139–141,
140f–141f
visualization phase of, 134f–136f, 134–137
Trichion, 40f

U

Unposed smile, 144
Upper lip. See also Lip(s).
age-related thinning of, 55, 56f
length of, 149, 149f
long, 295–296, 296f
thickness of, 55, 56f
Upper lip vermilion, 40f
Uveitis, 117, 118f

V

Variable field CBCT, 104–107
Veneers, 219, 220f–221f
Vermilion display
case studies of, 89, 89f, 94, 95f, 144f
definition of, 147
Vertical maxillary deficiency
in adolescents, 270–280, 271f–280f
posterior maxillary dental extrusion for,
270–277, 271f–278f
rapid palatal expansion for, 278–280,
278f–280f
in adults, 281–286, 282f–286f
maxillary incisor extrusion and camouflage
treatment with interdisciplinary
collaboration, 285–286, 285f–286f
surgical maxillary downgrafting for, 281–
284, 282f–284f
incomplete incisor display on smile caused by,
269–286, 270f–286f
Video clips, in smile analysis, 145–146, 146f
Visualization phase, of treatment planning,
134f–136f, 134–137

W

Weir procedure, 457f, 469
Width-height ratio
of incisors, 325
of midface, 43–44
Winged bridges, 404–409, 405f–409f, 409b
Wrinkles, 46

Y

Yaw, 27, 28f, 175, 175f

Z

Zirconia winged bridge, 405–407, 406f–407f
Zygomatic fracture, 110
Zygomatic width, 40f
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