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can be scanned to access exclusive video content demon-
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Emerging concepts in biomimetic restorative
dentistry (BRD) provide the ability to restore the
biomechanical, structural, and esthetic integrity of
teeth with utmost respect for biologic structures
(pulp and periodontal tissues). Adhesive tech-
niques constitute the cornerstone of BRD, and
novel restorative designs are striking elements of
this nascent approach to tooth restoration. Indi-
cations for bonded restorations have expanded
to include more advanced destructive conditions
such as severely broken-down teeth, crown-
fractured teeth, and nonvital teeth. As a result,

considerable improvements have been made

both medicobiologically and socioeconomically:

More sound tissue is preserved, tooth vitality is

maintained, and treatment is less expensive than

traditional and mm lﬂvaswe prosthodontics.
&

BRD offers restorative solutions that balance
the functional and esthetic needs of the anterior
and posterior dentitions. A wide range of restora-
tive techniques, from direct to semi-(in)direct and
indirect approaches, are available to cover each
patient’s specific needs. Combining ceramics
and composite resin optimal stiffness, their wear
and surface characteristics, and the biomechani-
cal strength achieved through high-performance
bonding enable the crown of the tooth as a
whole to support masticatory function. By the
same token, the optical effects inherent in the
tooth and the lifelike features of composite resins
and ceramics make this restorative approach
the ultimate in esthetic satisfaction for both the
practitioner and the patient.
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FOREWORD

It is with considerable pleasure that | write the
foreword to Dr Magne and Prof Belser’s book,
which takes the science of esthetic dental
reconstruction to a new level both clinically and
academically. Dr Magne spent 2 years as a Visit-
ing Associate Professor in the Minnesota Dental
Research Center for Biomaterials and Biome-
chanics at the University of Minnesota, where
many of the ideas promulgated in this book were
hotly debated, refined, and tested in a modeling
and experimental environment. In this book, the
clinician will find all that he or she could wish
for in terms of indications and the classic clin-
ical steps for tooth preparation, laboratory as
well as CAD/CAM procedures, adhesive luting
procedures, and maintenance protocols. Those
who have heard Dr Magne lecture will not be
disappointed. In fact, they will find much more
that is practically and intellectually satisfying.
The central philosophy of the book is the
biomimetic principle—that is, the idea that the
intact tooth in its ideal hues and shades, and
perhaps more importantly in its intracoronal
anatomy and location in the arch, is the guide to
reconstruction and the determinant of success.

[he approach is basically conservative and
biologically sound. This is in sharp contrast to
the porcelain-fused-to-metal technique, in which
the metal casting with its high elastic modulus
makes the underlying dentin hypofunctional. The
goal of the authors’ approach is to return all of
the prepared dental tissues to full function by the
creation of a hard tissue bond that allows func-
tional stress to pass through the tooth, drawing
the entire crown into the final esthetic result.

| hope that this new edition of the book will
receive a wide readership and that its principles
will be carefully studied and become fully estab-
lished in teaching and research, as well as de
rigueur in the practice of restorative dentistry.

William H. Douglas, BDS, MS, PhD

Former Director, Minnesota Dental Research
Center for Biomaterials and Biomechanics

Former Chair, Department of Oral Science,
University of Minnesota

Professor Emeritus, School of Dentistry,
University of Minnesota

Minneapolis, Minnesota

Minneapolis, 1998

Xiv



FOREWORD

In today’s 24/7 media culture, everyone strive
to become an expert, but not everyone realizes
what it actually takes in order to reach the level
of a master. True mastery requires enormous
amounts of work, persistence, and perseverance.
It requires time and discipline. It requires fortitude
and effort. It requires setbacks and failures.

From 2005 to 2007 while teaching alongside
Michel Magne and Dr Pascal Magne at the USC
Herman Ostrow School of Dentistry, | witnessed
mastery personified in their pursuit of excellence.
Nothing was left to chance, from the special-
ized equipment utilized in order to test his null
hypotheses to the research and development
carried out by his talented postdoctoral students,
to continually optimize protocols enabling the
dental community to achieve the highest quality
of work for their patients.

From the start and over the years Pascal has
become a revered mentor and cherished friend,
and he ever remains a distinguished colleague
of mine. The authenticity in his didactic approach
paired with his common-sense clinical meth-
odologies have inspired a new generation of
adhesively driven restorative dentists to further
explore the science and art of dentistry in order
to faithfully bioemulate nature.

2

Los Angeles, 2007

A polymath in every sense, Dr Pascal Magne
has the disposition of a perioral architect simul-
taneously operating like an intraoral engineer.
To marvel, wonder, and attempt to decode the
divine design of our Creator has become his
passion, his vocation, his calling.

Yet the simplicity and profundity of his message
is to observe and preserve the harmony of the
dental structures and, only when absolutely
necessary, to intervene with the utmost respect
and care to the natural dental substrates, utilizing
biomimetic principles and analogous restorative
biomaterials in such a modality as to ultimately
conserve and reinforce the remaining sound
tissue structures.

First do no harm; then try to prevent it at all
costs.

Panaghiotis K. Bazos, DDS, MClinDent Orthodontics,

MOrth RCS (Edin.)

Founder and CEQO, Bio-Emulation

Private Practice in Restorative Dentistry and
Orthodontics

Aigio, Greece
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BRD gave rise to a new generation of multital-
ented dentists and dental technicians, intently
enthusiastic for advancing the concept further by
diving deeper into understanding the archetype
of the natural tooth. The Bio-Emulation move-
ment has become a beautiful fruit of this labo-
rious endeavour. If there is a single word that
makes creative people different from others, it
is the word simplicity. Many minds that are inter-
connected by one universal mindset that allows

for sharing their collective experience and tacit
knowledge, by freely exchanging ideas and
conceptualizations. Special appreciation and
gratitude for my fellow Bio-Emulator, esteemed
colleague and dear friend, Dr Javier Tapia-Guadix
(Madrid, Spain), one of the most inspirational and
instrumental members of the group. His amaz-
ing creativity and undeniable talent in CGIl and
mesmerizing animations are on full display in
chapters 1and 2.
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PREFACE

The most exciting developments in dentistry
have emerged within the past decade. Digitally
guided implant dentistry, guided tissue regener-
ation, adhesive restorative dentistry, and CAD/
CAM restorations are strategic growth areas both
in research and in clinical practice. However, the
many advances in dental materials and technol-
ogy have generated a plethora of dental prod-
ucts in the marketplace. Clinicians and dental
technicians are faced with difficult choices as
the number of treatment modalities and techno-
logic tools continues to grow. Further, changes in
technology do not always simplify technique or
decrease treatment costs. Prudence and wisdom
need to be combined with knowledge and prog-
ress when it comes to improving our patients’
welfare. In this perplexing context, no one will
contest the need for less expensive, satisfactory,
and rational substitutes for current treatments.
The answer emerged from an interdisciplinary
biomaterial science called biomimetics.' This
concept of medical research involves the inves-
tigation of the structure and physical function of

biologic “composites” and the design of new

and improved substitutes. Biomimetics in dental
medicine has increasing relevance. The primary
meaning for dentistry refers to processing mate-
rial in @ manner similar to that by the oral cavity,
such as the calcification of a soft tissue precursor.
The secondary meaning refers to the mimicking
or recovery of the biomechanics of the original
tooth by the restoration. This, of course, is the
goal of restorative dentistry.

Several research disciplines in dental medi-
cine have evolved with the purpose to mimic
oral structures. However, this nascent principle is
applied mostly at a molecular level, with the aim
to enhance wound healing, repair, and regenera-
tion of soft and hard tissues.?®* When extended to
a macrostructural level, biomimetics can trigger
innovative applications in restorative dentistry.
Restoring or mimicking the biomechanical, struc-
tural, and esthetic integrity of teeth is the driving
force of this process. Therefore, the objective of
this book is to propose new criteria for esthetic
restorative dentistry based on biomimetics.

X Vil



Biomimetics in restorative dentistry starts
with an understanding of hard tissue structure
and related stress distribution within the intact
tooth, which is the focus of the opening chap-
ter of this book. It is immediately followed by a
systematic review of parameters related to natu-
ral oral esthetics. Because the driving forces of
restorative dentistry are maintenance of tooth
vitality and maximum conservation of intact
hard tissues, the next chapters describe the
ultraconservative treatment options and arma-
mentarium that can precede a more sophisti-
cated treatment. The description of semi-(in)direct
approaches concludes Volume 1 of the book;
those techniques can be considered when
direct techniques are challenging to apply (eg,
large restorative volume with cervical margins in
dentin) and when indirect technique costs are not
justified or simply not affordable by the patient.

The core of Volume 2 of the book centers
on the application of the biomimetic principle
in the form of anterior indirect bonded porce-
lain restorations using composite resins and
ceramics. The broad spectrum of indications of
anterior indirect bonded porcelain restorations is
described, preceded by detailed instruction on
the treatment planning and diagnostic approach,
which is the first step for every case. Proposed
treatments are described step by step through-
out both book volumes, including tooth prepa-
ration and impression, laboratory and CAD/CAM
procedures related to the fabrication of compos-
ite resin and ceramic workpieces, and their final
insertion through adhesive luting procedures.
CAD/CAM techniques are also included as perti-
nent tools for the achievement of the biomimetic
principle. Volume 2 ends with discussion of the
follow-up, maintenance, and repair of bonded
restorations.
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1. SC|ENCE. Science comes from the work of men.

Hence, science can be flawed. Humans make mistakes, and during the many steps in the making of a
scientific work, imperfections can be cumulated. Scientific interpretation adds to the widening of the
prediction values. While science is undeniably necessary to the growth of knowledge, it may become
much less valuable if not paired with common sense.

2. EXPERIENCE. Experience is YOUR story.

It is made of the practical knowledge, skill, or eleme

or participation in events or in a particular activity. E

i ered as part of science

ience istruly p ess.

but is not accepted per se as scientific, which is a cc

3. COMMON SENSE. common sense S

Common sense is the ability to make a good decisic
and discretion (knowing when and where to do it).
scientific facts that do not add up. Common sense allo

4. THE PATIENT!

Science, common sense, and experience may lead to a specific therapeutic approach. The patient,
however, through informed consent, must be the major decision maker. Timing, affordability, culture, and
history might preclude the chosen therapy and call for a different approach. The patient’s constraints
and preferences must always be respected.

Albert Einstein confides, “l want to know God’s thoughts ... the rest are details.”

XXi
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Science, experience, common
sense, and the patient

It is undeniably true that we live in very intense
times in the history of humanity. The times to
come do not promise to be easy, so it is more
important than ever to remain in the faith. A faith
that will prove that this fragile mosaic that we
form (each of us as a piece of broken glass)
has the power to transform itself into an eternal
work of art. In this context, which challenges our
beliefs, we also try to be high-level professionals.
And it must be admitted: In dentistry the plethora
of materials and techniques at our disposal is
not without challenges for our “dental faith.” As
a practitioner trying to find one’s way through
an avalanche of new dental products, new
technologies, conflicting scientific publications,
etc, it is more important than ever to examine
one’s beliefs, values, and the foundations that
will enable one to make the most appropriate
choices. There are four synergistic components
involved in the decision for the optimal treatment
plan:

1. Science: The scientific method is a priori a
fundamental basis according to which a hypoth-
esis is tested with various levels of evidence
(expert opinion, in vitro test, clinical case
presentations, case series, cohort and random-
ized controlled trials, systematic reviews, and
meta-analyses). The scientific approach is unfor-
tunately not without flaws. The conditions of
study do not always represent the daily clinical
reality. Due to medical ethics, it is not possible to
standardize all clinical conditions. A multitude of
confounding variables, such as the operator, the
nature of the clinical situation, the habits of the
patient, etc, “adulterate” the results. Therefore,
it is not uncommon for the null hypothesis to be
confirmed (no difference between the method or

XXii

sted and the control method), particu-

combined studies of numerical simulation and in
vitro tests represent considerably advantageous
research tools because of the extreme possibili-
ties of standardization.*? Unfortunately, however,
the latter are not part of the official hierarchy of
evidence-based medicine.

2. Experience: It has been shown that one of the
significant variables of clinical practice is repre-
sented by the clinician themself and their ability
to master a particular approach. In medicine, for
example, a study of carotid stenting has clearly
shown that patients of experienced operators
have less risk of complications.? Similar data exist
with respect to dental bonding performance both
in vitro and in vivo.*® Clinicians who participate in
many training courses and develop these skills
will therefore tend to produce more reliable
results.®

3. Common sense: It is established that many
acts of daily practice lack high-level scientific
evidence. The scientific community itself recog-
nizes the existence of a “talking pig.”” It is a
parable explaining that common sense must
be recognized even in the scientific method.
According to this parable, a researcher trained a
pig to speak. “Is it madness?” you say to yourself.
But we bring this pig to speak in front of you and
the pig says, “Good evening,” and proceeds to a
summary of the news of the day for you. We hope
you would be surprised by this phenomenon and
would not be necessarily interested in a random
selection of 100 pigs to verify this. The fact that
any pig can talk is what is important. By the same
principle, itis possible to ask whether a random-
ized study is necessary to prove that the use of
a parachute can prevent death in the event of



conflicting scientific data to be produced, which
then requires a decision based on experience
and common sense.

4. The patient: Finally, it is quite possible that
science, experience, and common sense all point
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Abrasion
airborne-particle, 280, 281f
megabrasion, 252, 253f
microabrasion, 250, 254
wear versus, 34
Abutments
anterior indirect bonded porcelain
restoration application to, 594—
597, 594f-597f
description of, 60
porcelain-fused-to-metal, 594
Acid-etch technique, cusp
reinforcement with, 48, 48f-52
Acidulated phosphate fluoride, 774
Acrylic maxillary nightguard, 776, 777f
Acrylic mock-up, 448
Additive approach, 314
Additive color model, 120
Additive luting, 422, 422f-423f, 756,
756f
Additive principle, 319, 319f-321f
Additive wax-up
analog, 468-477, 469f—477f, 474,
476t
diagnostic uses of, 448
digital, 464, 464f—467f
essentials for, 462, 462f—463f
fabrication of, 462
materials of, 468, 469f
trimming of, 462
Adhesive luting, 759f
Adhesive restorations
airborne-particle abrasion for, 280,
281f
biomimetic nature of, 447
isolation techniques for, 278, 279f
placement of, 278
tooth’s circle of death treated with,
46, 47f
Adhesive systems, 40
Adhesive tooth preparation, 396
Adhesives
dentin, 286-292
enamel, 284-286
Aging
of anterior teeth, 28-33, 29f-33f
biocorrosion and, 84
of enamel, 30, 30f
of posterior teeth, 34, 34f-35f
of smile, 30
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Airborne-particle abrasion, 280, 281f,

682

Air-scaler handpiece, 282
Alloy restorations, 42
Alveolar model, 696, 698f, 701f
Alveolar mucosa, 72, 73f
Amalgam

banning of, 42

in pediatric populations, 44

tooth fracture under, 46, 48

tooth-colored materials versus, 42

Amalgam restorations, 385f
composite resin restorations
versus, 42t
damage to, 282f
illustration of, 43f
lingual, 240
Ameloblasts, 144

Amorphous calcium phosphate, 246
Analog wax-up, 468—-477, 469f-477f,

474t, 476t

Anatomical build-up technique, 328

Antagonistic enamel, 528
Anterior CAD/CAM restorations
bilaminar, 426
digital/analog workflow for, 426,
427f

incisoproximal cutback, 430f—432f

polymer vs. ceramic, 424, 425f
step-by-step process for, 426,
427f-429f
Anterior guidance, 582, 749f
Anterior implants, 54, 55f-57f
Anterior indirect bonded porcelain
restorations
biologic considerations for, 612—
615
ceramics. See Ceramics.
chipping of, 782, 783f
Class 3 restoration
replacement of, 796, 797f
tooth preparation, 652, 653f
complications of, 776
cracking of, 790, 790f—795f
evolution of, 566, 569f
fabrication technique, 684—689,
685f—-689f
follow-up of, 770, 771f
history of, 566
indications for
classification of, 566, 567b
combined, 606, 606f-607f
congenital and acquired
malformations, 602,
602f—-605f
conoid teeth, 574, 574f-575f

coronal fractures, 590-592, 591f

crown fractures, 588f—589f

diastemata closure, 576
enamel loss, 598-601,
598f—601f
extensive restorations, 588-605,
589f—605f
generalized enamel dysplasia,
602, 602f—605f
implant abutments, 594-597,
594f-597f
incisal length and prominence
augmentation, 582-586
interdental black triangles, 576,
578
lack of response to external or
internal bleaching, 572, 573f
morphologic modifications, 574,
574f-587f
tetracycline discolorations, 570,
570f-571f
type |, 566, 567b, 568f, 570,
570f-571f
type Il, 566, 567b, 568f, 574—
587, 574f-587f
type lll, 566, 567b, 568f, 588—
605, 588f—605f, 620f—621f
type IV, 566, 567b, 569f, 608—
611, 609f—611f
type V, 566, 567b, 569f, 608-611,
609f-611f
laboratory procedures
ceramics, 682—-684
impressions, 682
maintenance of, 770, 778
masking effects, 722f-723f,
722-724
maximum performance, 770
occlusal veneers, 616—619,
617f—619f
overview of, 565
polishing of, 714, 774
postbonding crack infiltration, 790,
790f—795f
professional hygiene of, 772775,
773f=775f
provisional restorations
cementing of, 678, 679f
fabrication of, 672-676,
673f—677f
glazing of, 676
one-step, double-mix technique
for, 672
one-step, single-mix technique
for, 672, 674f—675f
shrink-fit locking of, 678, 678f
spot-bonding of, 680, 680f-631f
two-step, double-mix technique
for, 676, 676f—677f
veneers, 674f, 676f-678f



repairs
armamentarium for, 776, 778
chipping, 782, 783f
fractures, 784—789, 785f—789f
long-term results of, 788f
maintenance by, 778, 779f-781f
resurfacing of, 778, 779f—781f
shape effects, 718, 718f—722f
survival rate for, 770
tooth function restored with,
582f—583f, 584
tooth preparation
axial reduction, 628-630,
629f-632f
cervical margins, 636
Class 4 preexisting composites,
652, 653f
Class 3 preexisting restoration,
652, 653f
depth cuts, 628
diastema closure, 656,
656f—657f
dry finishing, 632-635, 633f
elements of, 634f
general considerations for, 620
immediate dentin sealing, 634,
658, 659f-663f
interdental margins, 636
mock-up—driven, 639f—643f
moderate approach, 624-626,
625f
“no-prep” to “over-prep,” 622—
624
overlapping, 644—650
preparatory stage, 626, 627f
recommended procedure for,
626-650
thin versus thick teeth, 650, 651f
wet reduction, 628-632
wraparound, 652—-654, 653f,
655f
wrapping, 644—-650
umbrella effect, 614, 614f—615f
Anterior mock-ups, 520
Anterior teeth. See also Canines;
Incisors; specific teeth.
aging of, 28-33, 29f—33f
anatomy of, 7f
biocorrosion of, 598f—599f
characteristics of, 98, 98f-99f
dimensions of, 78, 79f
direct restorations in
composite resins for, 308, 308f
description of, 308
freehand placement method for.
See Freehand placement.
guided placement technique for,
330, 331—335f
surface texture, 336-339,
336f-339f
drawing of, 184—201
embryology of, 144, 145f
formation of, 144, 145f
function of, 8, 10f-18f, 10—18
load distribution on, 10, 11f

me = 10f-18f, 10-13

nu A1

posterior lec.

rationalized shape o1, o, -

shapes of,'3%7

single-tooth implarits, 53

wear of, 28-33, 29f-33f
Asian teeth, 80, 82
Attached gingiva, 72, 73f
Autodesk Meshmixer, 464f—-467f
Automatic focusing, 544
Autonomous veneers, 691, 702, 731

B

Bell stage, 23f, 144
Benzalkonium chloride, 292
Bilaminar assembly, 58
Bilaminar CAD/CAM polymer
restorations, 426
Bilaminar shade guides, 330
Bio-base, 398, 399f, 406, 407f
Biocorrosion
bonded porcelain restorations for,
658f-661
causes of, 84
Class lll occlusion with, 531f,
536f-541f
description of, 84
enamel, 598f-599f
illustration of, 525f
localized versus generalized, 514,
515f
sequential diagnostic approach to,
518-528, 519f-528f
wear caused by, 514, 617f
Biogeneric Copy module, 412, 413f,
426, 427f, 433f
Biologic width, 54, 72
Biologically oriented preparation
technique, 526f

“Biomechanisms,” 26, 26f

Biomimetics
CAD/CAM restoration, 412f-413f
essence/principle of, 572
magnification instruments, 305—
307, 306f-307f
in mechanics, 36-51
Bis-GMA, 294
Bisphenol A, 294
Black triangles, interdental
closure of, 576, 578, 656, 658
description of, 54, 55f-56f
Bleaching
description of, 456
enamel adhesion strengths
affected by, 248
external, 234
freehand Class 4 restoration after,
324f
in-office, 236, 238
microabrasion with, 250
nightguard vital. See Nightguard
vital bleaching.

over-the-counter, 238
vital. See Vital bleaching.
whitening versus, 234
Bonded porcelain restorations
advantages of, 612
anterior indirect. See Anterior
indirect bonded porcelain
restorations.
biocorrosion treated with, 658f—
661
biologic considerations for, 612—
615
digital try-in, 561f
endocrown, 565
evolution of, 566, 569f
indirect, 565
periodontal soft tissue around, 613f
with traditional full coverage, 508,
509f
BOPT. See Biologically oriented
preparation technique.
Brain dominance, 134, 136, 137f
Brain duality, 136
Brightness
description of, 116, 117f
tooth dimensions affected by, 82,
82f
Bulk-fills, 298

C

CAD/CAM restorations
adhesive tooth preparation, 396
anterior
bilaminar, 426
digital/analog workflow for, 426,
427f
incisoproximal cutback,
430f-432f
polymer vs. ceramic, 424, 425f
step-by-step process for, 426,
427f-429f
chairside. See Chairside CAD/CAM
systems.
composite resin, 300, 527f
composite resin inlay, 354
composite resin inlays/onlays,
394-399
cuspal coverage, 396, 398, 399f
description of, 58, 59f, 142
endocrowns, 414, 415f
history of, 386
morphology considerations for,
438
natural, 412, 412f—413f
occlusal veneers, 520
resin-based materials for, 424
Calcium carbonate, 712
Calcium hydroxide, 264
Camphorquinone/amine initiator
system, 301
Canines
axis of, 74, 75f
central lobe of, 96f-97f



characteristics of, 94-97, 94f-97f
compressive forces on, 16
crown width/length ratios for, 81f
facial surface of, 16
mandibular, 98, 98f—99f
maxillary, 94—97, 94f—97f
mesial outline of, 96
morphology of, 6
palatal surface of, 7f
Carbamide peroxide, 234
amorphous calcium phosphate
and, 246
chemical composition of, 237f
description of, 236
hydrogen peroxide versus, 240
in nightguard vital bleaching, 236,
237f, 238
walking bleach technique use of,
262
Carbide burs, 286
Carbopol, 240
Caries removal endpoints, 342, 344,
345f
Catalase, 264
CEJ. See Cementoenamel junction.
Cementation, of provisional
restorations, 678, 679f
Cementoenamel junction, 18f, 54
Central incisors. See also Incisors.
axis of, 74, 75f
facial aspects of, 85f
features of, 84—93, 84f—93f
implant for, 55f
labial architecture of, 88f
labial lobes of, 90, 90f
lateral incisors versus, 94
maxillary
development of, 144
form of, 84-93, 84f—93f
guided technique for restoration
of, 336f
illustration of, 12, 13f
permanent, 144
single-retainer cantilevered
resin-bonded fixed dental
prosthesis for, 62f
miniwings for inverted taper of,
664f—665f
outline of, 85f
prominence of, 586, 587f
provisional, spot-bonding of, 680,
680f-681f
wear of, 92f—93f
Centric relation, 516, 536
CER. See Luting ceramics.
Ceramic fragments, 308
Ceramics
adhesive resin application, 742,
743f
chemical coupling of, 738-742,
739f=740f
composite resin interactions with,
725-729
composite resins and, 38
dentin buildup, 706
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de ‘onof, 682-624
€ 27f.736--738
final adiusu.

firing s¢hedule for, 7140
firing shririkage of, 726-728, 727f
glazing of, 712, 713f
hydrofluoric acid etching of,
736f-737f, 736—738
insertion of, 744—748
layering and finishing of, 702717,
703f-717f
luting composite resin application,
742, 743f
machined, 686, 686f—689f
mechanical polishing of, 714
micromechanical interlocking of,
736f=737f, 736—738
occlusal control, 748
prebonding cracks, 758, 758f—759f
pressed, 686
silanization, 738—742, 739f-740f
surface conditioning, 736—743,
736f=743f
surface finishing of, 712, 713f
tooth surface conditioning, 744
try-in, 732—734, 733f
veneers, 690-691
wear of, 34
CER/CPR ratio, 725-726, 727f
CEREC, 386
Cervical area, nightguard vital
bleaching in, 246, 247f
Cervical discoloration, 636
Cervical embrasures, 576
Cervical margins
configuration and localization of,
636
relocation of, 358
C-factor, 304
Chairside CAD/CAM systems
aspects of, 386—-393
choice of, 386—-393
digital workflows, 387
history of, 386
Chemical treatments, 234, 235f
Children
bonded porcelain restorations in,
272
nightguard vital bleaching in, 242
tooth-colored materials in, 42, 44
Chipping, 782, 783f
Chlorhexidine, 41, 292
Chroma, 116, 117f
Chromatic adaptation, 118, 119f
Cingula crests, 16
Cingulum, 6
Circle of death, 46, 46f—47f
Class 1 gingival height, 76
Class 2 gingival height, 76
Class Il occlusion, 528-536,
529f-541f
Closed sandwich restorations, 353,
354f-355f
CMKY model, 120
Collagen, 22f

Color
additive models, 120
components of, 116, 116f-117f
hue, 116, 1N7f
subtractive models, 120
value, 116, 117f
Color vision deficiency, 120
Commissural line, 128, 129f
Compliance, optimal, 4, 4f—5f
CompoSculp, 284
Composite resin(s)
advantages and disadvantages
of, 567t
bulk-fills, 298
for CAD/CAM blocks, 300
ceramics and, 38, 725-729
characteristics of, 567t
components of, 296f
crown stiffness improvements
with, 34
deep margin elevation, 363, 367
dentin bonding of, 40
dentin restoration uses of, 38
direct, 456, 457f-459f, 530, 535f
enamel bonding of, 40
endocrowns, 436
fatigue survival of, 392f
fiber-reinforced, 298-299
flowable, 299, 622
freehand placement of, 312, 313f
glass-ionomer cements and, 295f,
353
history of, 294—-295, 297t
hybrid, 295
inhomogeneous microfilled, 295,
298
instruments for placement of, 284
for laboratory, 300
light-curing, 730
luting, 299-300, 419, 690, 730-731,
731, 742, 743f, 784
macrofilled, 295
microhybrid, 298, 730-731
multihue, 328
nanofilled, 295, 298
nightguard vital bleaching and,
248
opacity of, 322f
packability of, 346
physical properties of, 34
pigments in, 120
polymerization of, 419
polymerization shrinkage, 408
shade grade for, 120, 121f
shrinkage of, 303
single-hue, 328-330, 329f
thermal expansion of, 38
timeline of, 297t
wear of, 34, 393f
Composite resin blocks, 388, 394t
Composite resin inlays
CAD/CAM systems, 354
conditioning of, 420f
luting of, 420f



Composite resin inlays/onlays,
394-399
ComposiTight system, 346, 347f
Compressive strength, 12
Connective tissue graft, 454f
Conoid teeth, 574, 574f-575f
Contact lens effect, 622
Contact lens veneers, 690f, 690—-691
Contact wear, 34, 35f
Contact-free wear, 34, 35f
Contacts, 176, 177f
Copy-only situation, 52
Coronal fractures, 590-592, 591f,
644
Coronal volume subtraction/
displacement, 489-495,
489f—495f
CP. See Carbamide peroxide.
CPR. See Luting composite.
Crack(s)
anterior indirect bonded porcelain
restorations, 790, 790f—795f
enamel, 20-27, 24f-25f, 29f, 37f
postbonding, 790, 790f—795f
Cracked tooth syndrome, 36, 43f,
396, 398, 616

CREs. See Caries removal endpoints.

Cross-polarization, 107f, 550, 554,
632
Crown deformation, cusp resistance
to, 48, 48f
Crown flexure, 10
Crown fractures, 588f—589f, 646,
650
Crown rigidity, 34
Crown stiffness, 34
Crown width/length ratios, 80, 81f,
82, 83f
Cusp(s)
acid-etch technique for
reinforcement of, 48, 48f—52
deformation of, 48, 48f
fracturing of, 44f
load deformation and, 18
molars, deformation of, 51t
posterior teeth, 146, 147f
premolar, deformation of, 50f, 51t
weakened, fatigue failure of, 46,
47f
Cuspal coverage, 396, 398, 399f
Cusp/fossa idealization, 176
Cutback dentin, 706, 707f, 711f
CVD. See Color vision deficiency.

D

Dahl principle, 176, 5151, 516, 536,
646

Declination angle, 305-306, 306f

Deep bite, 514-518

Deep margin elevation
biologic considerations for, 367
composite resins for, 363, 367
description of, 358-359

ine tically treated teeth,

fundamentaic
illustratici: of, 359f
immediate ¢!entin sealirig
technique ard, 359, 409
matrix-in-a-matrix technique with,
364, 365f-366f
modified supercurved
circumferential matrix, 359
radiographic control after, 358f
subgingival margins, 387
survival rates for, 367
Deflection cords, gingival, 666—-668,
6671, 774f
DEJ. See Dentinoenamel junction.
Dental lamina, 144
Dental loupes, 305
Dentin
anatomy of, 4, 4f-5f, 104, 105f
architecture of, 105f
buildup of, 706, 707f
characteristics of, 28, 30
characterization of, 708
cutback, 706, 707f, 71
enamel and, interrelationship
between, 28, 29f
etched, 286, 287f
exposure of, 28, 28f
fluorescence of, 104, 108, 108f
gingival margins in, 660, 661f
layering of, 706, 707f
opacity of, 322
outer carious, 344
physical properties of, 38t
resin bonding to, 40, 416
semipermeability of, 234
Dentin adhesives, 286—292
Dentin bonding
chemical agents for, 288
degradation of, 292
delayed loading, 404
etch-and-rinse systems, 291f, 292
goal of, 286
steps of, 289f
systems for, 40, 287t, 291f
wet, 404
Dentin bonding agents, 290, 658,
660
Dentin infiltrations, 104, 105f
Dentin lesions, 519f
Dentin mamelons, 104, 105f, 708
Dentin-bonded crowns, 566, 608,
609f
Dentin-bonded jacket crowns, 608,
609f
Dentinoenamel junction
architecture of, 20f, 23f
cracks and, 683
description of, 8, 18, 20, 286, 730
in enamel stress distribution, 24
formation of, 20f, 22, 22f, 144
mimicking of, 40
physical properties of, 38t
scalloping of, 20, 20f-21f
surface morphology of, 20f

Deprogramming, 516, 518
Depth of wear, 34
Developmental defects
classification of, 250
hypomineralization, 250
hypoplasia, 250
resin infiltration of, 254, 255{-257f
Developmental grooves, 146, 147f
DIAGNOdent, 346
Diagnostic mock-up
additive mock-up, 486t—487t
bonded porcelain with traditional
full coverage, 508, 509f
coronal volume subtraction/
displacement, 489-495,
489f—495f
description of, 478
dual-additive wax-up/mock-up,
498-507, 498f-507f
indirect mock-up, 495, 495f-497f
lip remodeling by, 480
orthodontic therapy, 510-513,
510f-513f
powder mixes for, 488t
step-by-step process of, 480-485
subtractive wax-up, 492f—494f
tooth preparations, 480
Diagnostic wax-up
additive wax-up. See Additive
wax-up.
step-by-step process, 460-477
Diastema/diastemata
closure of
anterior indirect bonded
porcelain restorations for,
576, 656
composite resin additions for,
308f
freehand placement for, 312
illustration of, 721f
tooth preparation for, 656,
656f-657f
description of, 52
Digital dental photography
DSLR/MILC cameras, 542-544,
543f
flash system, 546, 546f-547f
lens, 544, 544f-545f
Digital impressions, 666f
Digital single lens cameras/mirrorless
interchangeable lens cameras.
See DSLR/MILC cameras.
Digital wax-up, 464, 464f-467f
Direct composite resins, 456,
457f—459f, 530, 535f
Direct intraoral inlay, 382, 383f
Direct pulp capping, 408, 409f
Direct restorations, 424
Direct-indirect technique, 382
Discoloration
bleaching of, 234, 235f
fluorosis stains. See Fluorosis
stains.
selective intrinsic masking of,
722f-723f
translucency versus, 244f



Distoincisal angle, 84, 85f, 124
Ditramax, 128, 130f
DME. See Deep margin elevation.
Dominance, 132
Drawing

exercises for, 178

step-by-step instructions for, 179
DSLR/MILC cameras, 542—-544, 543f
Dual-additive wax-up/mock-up, 498—

507, 498f-507f

Dual-cure composite resins, 730
Dual-polymerization, 301
DX, 542-544
Dynamic smile balance, 138-140
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“Edge loss,” 552
elLAB system, 550, 552, 553f, 555f,
556
Elastic modulus, 36
Electric handpieces, 280, 281f
e.max CAD glass-ceramic veneers,
687f
Embrasures
cervical, 576
incisal, 125f
Enamel
age-related wear of, 30, 30f, 461f
antagonistic, 528
biocorrosion of, 598f—599f
characteristics of, 28, 30, 710, 711f
“clouds” in, 106, 106f
collagen tufts in, 22f
cracking of, 20-27, 24f-25f, 29f,
371,682
dentin and, interrelationship
between, 28, 29f
etched, 284, 285f, 286
generalized dysplasia of, 602,
602f-605f
histology of, 23f
incisal wall of, 708
loss of, 32f, 598-601, 598f—601f
mineral deposits in, 102f
opacity of, 322
palatal, 32
physical properties of, 38t
refractive index of, 250
resin bonding to, 40, 416
semipermeability of, 234
staining of, 71f
stress distribution in, 16, 16f—17f,
24,32
thickness of
age-related changes in, 30
in anterior versus posterior teeth,
28
restitution of, 32, 33f
stress distribution affected by, 16,
16f-17f
thinning of, 32, 32f
white defects of, 250, 252t
Enamel adhesives, 284-286
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Ena acts, 106, 1061
Ene 351f
Enamel maig.
Enamel piisms, 21f, 2o, ©
Enamel skim 7091, 710 71f
Enamel tufts, 21i—22t
Enamic, 390
Endocrowns
bonded porcelain restorations,
565
CAD/CAM, 414, 4151, 436
endodontically treated incisors, 610
incisor, 436, 436f
Endodontically treated incisors, 608,
610
Endodontically treated teeth
biomechanics of, 258
coronal leakage, 410f
cuspal stiffness of, 422
deep margin elevation in, 359
glass-ionomer cement placement
with, 398
immediate dentin sealing for, 400,
401f-403f, 410f
sealing of, 409, 410f
tooth fragment reattachment on,
274
Endodontics, microguided, 258, 259f
Erosive tooth wear, 598
Esthetic dentistry, 67
Esthetic treatment planning
bleaching, 456
elements of, 454
mucogingival surgery, 454,
454f-455f
overview of, 447
patient management in, 450, 451f
Esthetic width, 614, 614f
Esthetics
balanced composition, 70f-71f
checklist for, 69f, 132
fundamental criteria for
gingival balance, 76, 77f
gingival health, 72, 73f
interdental closure, 72, 73f
interdental contact, 76, 77f
overview of, 68-70
tooth axis, 74, 75f
tooth dimensions, 76, 78, 79f
zenith of the gingival seam, 74, 75f
gingival, 68
subjective, 70
Etch-and-rinse systems, 291f, 292
Etched dentin, 286, 287f
Etched enamel, 284, 285f, 286
ETI. See Endodontically treated
incisors.
ETW. See Erosive tooth wear.
everX Flow, 354
everX Posterior, 298-299, 299f, 354
Extraoral inlay, 384, 384f—385f
Eye dominance, 138

F

Facial analysis, 138, 139f
Facial analyzer, 130f
Facial surface, of incisors, 6
Feldspathic porcelain
crown rigidity and, 34
resin bonding to, 416
tensile strength of, 38
wear properties of, 38
FEM. See Finite element method.
FenderWedge, 282
Ferrule, 610
Ferrule effect, 414, 566
Fiberoptic transillumination, 342, 343f
Fiber-reinforced composite resins,
298-299
Finite element method, 10, 11f
Fixed dental prostheses, resin-
bonded, 58, 60, 60f-62f
Flash system, 546, 546f-547f
Flexibility, 4
Flowable composite resins, 299
Flowable liners, 346, 348, 349f
Fluorescence
description of, 104, 107f, 108, 110
laser, 346, 347f
Fluorescent stains, 708
Fluoridation, 774
Fluorosis stains
description of, 236
microabrasion for, 250
treatment of, 252t
white, 248, 249f
FOTI. See Fiberoptic transillumination.
Fracture(s)
anterior indirect bonded porcelain
restorations, 784—789,
785f-789f
coronal, 590-592, 591f, 644
crown, 588f-589f, 646, 650
incisors, 272, 590f-591f
porcelain onlay, 786, 787f
Free gingiva, 72, 73f
Freehand placement
Class 4 restoration, 314, 315f
composite resins, 312, 313f
description of, 312
incisal effects, 322, 322f-325f
“sandwich” layering, 326, 326f-327f
three-increment technique, 314,
314f-318f, 320f
universal additive principle, 319,
319f—321f
Front lens mounted telescopes, 306
Full veneer jacket crowns, 727f
Full-mouth rehabilitation, 525f
FX, 542-544

G

Generalized enamel dysplasia, 602,
602f-605f
Gestalt, 134, 135f



GIC. See Glass-ionomer cements.
Gingiva
attached, 72, 73f
balance of, 76, 77f
carbamide peroxide effects on,
238
Class 1 height, 76
Class 2 height, 76
contouring of, 636
esthetics of, 68
free, 72, 73f
health of, 72, 73f
Gingival deflection, 666—-668, 667f
Gingival dentin margins, 660, 661f
Gingival seam, zenith of the, 74, 75f
Gingival zenith, 74, 75f
Glass-ionomer cements
automix, 293f
chemical structure of, 293f
clinical uses of, 294
composite resins and, 295f, 353
as dentin replacement, 586
disadvantages of, 294
fluoride release from, 292
history of, 292
pediatric dentistry uses of, 44
resin-modified
clinical uses of, 294
development of, 294
pediatric dentistry uses of, 44
setting of, 293f, 294
viscosity of, 353
Glazing, 676
Gloss, 112
Glycerin, 240
Glycerophosphate dimethacrylate,
286
Gly-Oxide, 236
Gold inlays
fractured cusp under, 44f
replacement of, 44f
Gold onlays, 44f
“Golden percentage,” 76, 78, 79f
“Golden proportion,” 76, 78, 79f
“Golden rule,” 78
GPDM. See Glycerophosphate
dimethacrylate.
Guided placement technique, 330,
331—335f
“Gull” shape, of incisal edges, 122,
122f

H

Half-torpedo, 282, 283f

Herculite XRYV, 312

High-magnification prismatic
telescopes, 305, 306f

High-performance polymer material,
58

Horizontal layering technique, 348

Horizontal segmentation, 718

Hue, 116, 117f

Hybrid composite resins, 295

Hybrid layer, 288

Hydrc acid, 736f—/37f, 736—
Hydrogen peic.

carbamidz peroxide veic J

description’of, 236, 238
Hygroscopic exparision, 304
Hypersensitivity, 246
Hypomineralization, 250
Hypoplasia, 250

IDS. See Immediate dentin sealing.
Immediate dentin sealing
bio-base, 398, 399f
deep margin elevation and, 359,
409
description of, 292, 382, 620
endodontically treated teeth, 400,
401f-403f, 410f
fundamental steps for, 400,
401f-403f, 402t
reasons for, 404—411, 405f—410f,
M1t
in tooth preparation, 634, 658,
659f-663f
Immediate pre-endodontic dentin
sealing, 409
Implant(s)
alternatives to, 58, 60, 61f-62f
biomechanical improvements in,
58
biomimetic effect of, 54
central incisor, 55f
functional changes for, 58
lateral incisors, 56f—57f
natural teeth versus, 54
Implant-supported restorations
bilaminar adhesive designs for,
58, 59f
in fixed prosthodontics, 54
Impressions
digital, 666f, 682
gingival deflection for, 666668,
667f
one-step, double-mix technique for,
666, 668, 668f—671f
Incisal edges
configuration of, 122, 122f-125f
contour of, 122, 122{-123f
fractured, 706
“gull” shape, 122, 122f
interincisal angles, 124, 124f
lower lip and, 126
nightguard vital bleaching of, 240
rounded, 122
thickness of, 124
wear of, 510
Incisal embrasures, 125f
Incisivization, 6, 6f
Incisoproximal cutback, 430f—432f
Incisors. See also Central incisors;
Lateral incisors.
crown width/length ratios for, 81f, 83f
endocrowns, 436, 436f

facial surface of, 6
failure of, 37f
form of, 84—93, 84f—-93f
fracture of, 590f-591f
length of
alterations in, 330
augmentation, 582-586
mandibular
characteristics of, 98, 98f—99f
in prosthodontic patients, 82
stress distribution in, 14, 14f-15f
maxillary. See Maxillary incisors.
palatal surface of, 6, 16, 17f
stress distribution in, 12, 13f
wear of, 90, 92f-93f
Indirect bonded porcelain
restorations, 565
Indirect mock-up, 495, 495f-497f
Indirect porcelain veneers, 454f
Indirect restorations
extreme applications of, 524
flowchart for, 449t
laboratory team involved in, 451
patient management for, 450, 451f
Inhomogeneous microfilled
composite resins, 295, 298
In-office bleaching, 236, 238
Inside/outside bleaching, 262, 264,
265f-267f
Interdental black triangles
closure of, 576, 578, 656, 658
description of, 54, 55f-56f
Interdental bone loss, 52
Interdental closure, 72, 73f
Interdental contacts, 76, 771, 346, 576,
638f
Interdental emergence profile, 756f
Interdental finishing tools, 420f
Interdental layering, 348, 349f
Interdental margins, 636
Interdental papilla, 576f
Interdental preparation instruments,
282, 283f
Interdental tooth preparation, 340,
340f
Interdiffusion zone, 288
Interdigitating cusps, 8
Interincisal angles, 124, 124f
Internal ferrule, 414, 415f
Interocclusal space, 518
Interpupillary line, 128, 129f
Intraoral camera, 387
Intraoral scanners, 386
Intrinsic masking
of nonvital teeth, 724
selective, 722f-723f, 722-724
Inverted “V,” 124
IOB. See Inside/outside bleaching.
IPDS. See Immediate pre-endodontic
dentin sealing.
Irradiance, 303-304
Ishihara plates, 120, 121f
ISO, 542
Isovac mouthpiece, 278



J

Jacket crowns
dentin-bonded, 608, 609f
full veneer, 727f
porcelain, 608, 609f

L

Labial line angles, 88
Labial lobes, 90
Labioproximal transition line angles,
94, 470f
Laboratory team, 451
Laser fluorescence, 346, 347f
Lateral incisors. See also Incisors.
axis of, 74, 75f
central incisors versus, 94
characteristics of, 94, 94f
gingival contour of, 76
implant for, 56f-57f
maxillary, 84, 94, 94f
peg-shaped, 94
Layering techniques, 348, 349f
LED lights, 302, 302f
Lens, 544, 544f-545f
Leucite-reinforced glass-ceramics,
418
Light-activated luting materials, 408
Light-curing composite resins, 730
Light-curing units, 302-303
Light-polymerizing restoratives, 731f
Lingual clearance, 516
Lithium disilicate blocks, 392
Lithium disilicate glass-ceramic, 416,
528
LM-Arte set, 284
Loading
on posterior teeth, 18
vertical, 18
Load-to-failure tests, 10
Long-wrap veneers, 654
Loupes, 305
Lower lip line, 126, 127f
Low-intensity polymerization, 303
Low-magnification loupes, 305
Luminophores, 108
Luster, 112
Luting
additive, 422, 422f-423f, 756, 756f
adhesive, 759f
composite resins, 419, 420f
interdental adjustments during,
752, 752f-753f
in posterior teeth, 416—423
thermomodified, 418—420,
420f-421f
Luting ceramics, 725-726, 726f
Luting composite, 725-726, 726f
Luting composite resins, 299-300,
690, 730731, 7311, 742, 743,
784

INDEX

M

Machine-huiiic of
Macroabizsion, 252
Magnificaticniinstrumeiits, 305-307,
306f=3071
Mandibular excursions, 748
Mandibular incisors
characteristics of, 98, 98f—99f
in prosthodontic patients, 82
stress distribution in, 14, 14f—15f
Mandibular molars
cusp of, 147f
first
characteristics of, 168, 168f—171f
cusps of, 168
left, 170f—171f
second
characteristics of, 172, 172f-173f
left, 174f-175f
Mandibular premolars
first, 162, 162f-163f
second, 164, 164f—168f
Marginal crests, 16
Marginal ridges
description of, 18
integrity of, 422
of posterior teeth, 148
Mark Il porcelain, 390
Masking
selective intrinsic, 552, 691,
72217231, 722-724
show-through defect, 754, 754f
Masking veneers, 691
Mastication, 8, 8f, 34
Matrix metalloproteinases, 292
Matrix-in-a-matrix technique, deep
margin elevation with, 364,
365f-366f
Maxillary incisors
central
development of, 144
form of, 84—93, 84f-93f
guided technique for restoration
of, 336f
illustration of, 12, 13f
permanent, 144
single-retainer cantilevered
resin-bonded fixed dental
prosthesis for, 62f
stress distribution in, 12, 13f
traumatic fractures of, 272
Maxillary molars
first
characteristics of, 154
left, 156f-157f
rhomboid shape of, 154, 154f
second
characteristics of, 158, 158f
left, 160f-161f
Maxillary premolars
first
buccal cusps of, 148, 148f
features of, 148, 148f
left, 149, 150f

mesial view of, 150
mesiolingual cusps of, 148, 148f
second
characteristics of, 152, 152f-153f
left, 153f
Maximum cuspal position, 34
Maximum intercuspal position
illustration of, 537f
posterior teeth in, 8
Megabrasion, 252, 253f
Mercury, 42
Mesiodistal spaces, 76, 78, 79f
Mesiogingival convexity, 96, 97f
Mesioincisal angle, 124
Mesio-occlusodistal restoration, 304f
Metamerism, 120
Microabrasion, 250, 254
Micro-Dahl principle, 516-518, 517f
Microguided endodontics, 258, 259f
Microhybrid composite resins,
730-731
Microhybrids, 298
Microparticle air abrasion, 684

“Microscallops,” 20f-21f

Microtensile bond test, 40

Mimicry, 1

Minimally invasive occlusal veneers,
618f

Miniwings, 52, 53f, 54, 72, 576, 578,
664, 664f-665f

Miris2 shade guide, 328

Mirror, 140

MMPs. See Matrix
metalloproteinases.

Mock-up analysis, 142, 143f, 178. See
also Diagnostic mock-up.

Modified Von Mises criterion, 12, 14,
15f, 591f, 646

Molar incisor hypomineralization,
250

Molars. See also Mandibular molars;
Maxillary molars.

cuspal deformation of, 51t
cusps of, 18

MTBS. See Microtensile bond test.

Mucogingival junction, 72, 73f

Mucogingival surgery, 454,
454f-455f

mVM. See Modified Von Mises
criterion.

N

Nanofilled composite resins, 295,
298

Natural Class 1layering, 348, 349f

Natural guided stratification
technique, 331f-332f

Natural layering concept, 328

“Negative space,” 124, 142

NGVB. See Nightguard vital
bleaching.



Nightguard vital bleaching
carbamide peroxide in, 236, 2371,
238
in cervical area, 246, 247f
in children, 242
composite resins and, 248
description of, 236
duration of use, 240
examination before, 240, 242
fluorosis stains treated with, 248,
249f
gingival health improvements with,
238, 239f
limitations of, 248
microabrasion with, 250
in pregnancy, 242
resistance to, 570, 571f
results of, 240, 241f
shade determination for, 240, 242
splotchy stage of, 242, 243f
step-by-step approach, 242, 245f
successes of, 240, 241f
tetracycline-stained teeth treated
with, 240, 241f
tooth hypersensitivity caused by,
246
translucency and, 242, 244
tray used in, 242, 244, 245f
Nonarticular wear, 34, 35f
Nonscalloped nonreservoir
bleaching tray, 245f

O

Oblique ridge, 18
Oblique ridges, 148
Occlusal splint, 528, 528f
Occlusal veneers, 616—619, 617f—619f
Occlusal wear, 35f
Occlusion
Class Ill, 528-536, 529f-541f
deviations of, 176
natural history of, 34, 35f
normal, 176
posterior, 518
vertical dimension of, 16, 18, 520,
528, 600
Odontoblasts, 144
One-step, double-mix impression
technique, 666, 668,
663f—671f
One-step, single-mix technique, 672,
674f—675f
Onlays
composite resin inlays/onlays,
394-399
fracture of, 786, 787f
try-in of, 414, 415f
Opalescence, 100, 101f
Open sandwich restorations, 353,
354f
OptiBond FL, 290, 292, 348, 398,
404, 405f

Oral -
int. “facted by, 72
professionar, of
Organofunciional silanes, .
Orthodontics; 456
Orthognathic surgery, 456
Oscillating preparation instruments,
282f
Outer carious dentin, 344
Overglazing, 712
Over-the-counter bleaching, 238
Ovoid shape, of tooth, 86, 87f, 140
Oxygen inhibition, 302

P

Palatal concavity, 16
Palatal fossa, 12
Palatal silicon index, 632, 708
Palatal stops, 16
Palatal surface
of canines, 7f
of incisors, 6, 16, 17f
Paradigm MZ100, 300, 300f, 394,
395f, 397f
Partial veneers, 308
Patient-operatory-laboratory
relationships, 448, 449f
Pediatric dentistry. See Children.
Peg-shaped lateral incisors, 94
Perceptual skills, 134, 135f
Perikymata, 112, 336
Periodontal diseases
description of, 52
interdental closure affected by, 72
Periodontitis, 578f-581f
Peripheral seal concept, 345f
Peripheral seal zone, 344
Photoinitiators, 301
Photopolymerization, 301
Photoshop Smile Design, 452,
452f-453f, 506f
Physiologic enamel cracking, 20-27,
24f-25f, 29f
PICN. See Polymer-infiltrated ceramic
network.
Pits and fissures, 26, 26f-27f
Platinum foil technique, 684
PMMA. See Polymethyl methacrylate.
Polishing, 714, 774
Polymer-infiltrated ceramic network
bonding, 424
description of, 390, 392
etching of, 418
wear of, 392, 393f
Polymerization contraction stress,
353
Polymerization kinetics, 303—-304
Polymerization shrinkage, 348, 408
Polymethyl methacrylate, 294, 478,
509f, 673f
Porcelain
advantages and disadvantages
of, 567t

characteristics of, 567t
silane-treated, 740, 740f
Porcelain jacket crown, 608, 609f
Porcelain laminates, 566, 572
Porcelain onlay fracture, 786, 787f
Porcelain veneers, 650
chipped, 782, 783f
Class 3 composite resin restoration
replacement, 796, 797f
dentin-bonded, for incisor
restoration, 37f
indirect, 454f
maxillary, 140, 141f
Porcelain-fused-to-metal abutment,
594
Porcelain-fused-to-metal crown, 608,
616
Porphyrins, 346
Postbonding cracks, 790, 790f—795f
Posterior mock-ups, 520
Posterior teeth. See also Molars;
Premolars; specific teeth.
aging of, 34, 34f-35f
anterior teeth and, 146, 146f
CAD/CAM restorations
ceramics, 388—-393
composite resins, 388—-393
description of, 388
fatigue survival of, 388, 389f
cusps of, 146, 147f
direct restorations in
finishing, 356, 357f
layering techniques, 348, 349f
polishing, 356, 357f
sandwich restorations, 353-356,
354f-355f
tooth preparation, 340-346,
340f-346f
drawing of, 202-227
elements of, 146f—147f, 146-148
embryology of, 144, 145f
formation of, 144, 145f
function of, 8, 18, 18f—19f
grooves of, 146, 147f
loading effects on, 18
luting procedures in, 416—423
marginal ridge of, 148
in maximum intercuspal position, 8
mechanics of, 18, 18f-19f
morphology of, 144-177
oblique ridge of, 148
pits and fissures in, 26, 26f—27f
rationalized shape of, 8, 8f—9f
ridges of, 146, 1471, 148
transverse ridge of, 148
triangular ridge of, 148
wear of, 34, 34f-35f
Posts and cores, 610
Potassium nitrate, 246
Prebonding cracks, 758, 758f—759f
Pregnancy, nightguard vital
bleaching in, 242
Premolars
cuspal deformation of, 50f
cusps of, 18



mandibular. See Mandibular
premolars.
maxillary. See Maxillary premolars.
Prep-Ceram, 282, 283f
Pressed ceramic, 686
Printed models, 699, 699f-701f
Prismatic loupes, 306
Professional hygiene, 772—775,
773f=775f
Prototyping, 48
Provisional restorations
cementing of, 678, 679f
fabrication of, 672-676, 673f—-677f
glazing of, 676
one-step, double-mix technique
for, 672
one-step, single-mix technique for,
672, 674f—675f
shrink-fit locking of, 678, 678f
spot-bonding of, 680, 680f-631f
two-step, double-mix technique for,
676, 676f—677f
veneers, 6741, 676f-678f
Proximal adjustments, 752,
752f-753f
Proximal box elevation, 358
PSD. See Photoshop Smile Design.
Psychology, 134
PSZ. See Peripheral seal zone.
Pulp
exposure of, tooth fragment
reattachment in, 274
formation of, 22
Pulp capping, direct, 408

Q

Quartz-tungsten-halogen lights, 302

R

Rationalized shape
of anterior teeth, 6, 6f—7f
of posterior teeth, 8, 8f—9f
Rayleigh scattering effect, 100,
101f—102f
RBFDPs. See Resin-bonded fixed
dental prostheses.
Refractory die technique, porcelain
fired over
alveolar model, 696, 698f, 701f
description of, 684
master casts in, 691-701, 692f—701f
printed models, 699, 699f-701f
refractory dies, 694
single dies, 691, 692f, 694, 695f
soft tissue model, 694, 697f—699f
solid model, 694, 696f, 699f
steps involved in, 692f
Rehydration, 253f
Remineralization, 254
Resilience, 4, 4f-5f
Resin bonding, 40-41, 41f, 416

INDEX

Res' ation, 254, 255f-257f
Reg 301
Resin-baseu 5,

408
Resin-bonded fixed deital
prostheses, 58, 60, 60f-62f
Resin-modified glass-ionomer
cements
clinical uses of, 294
closed sandwich use of, 353
development of, 294
pediatric dentistry uses of, 44
Resin-to-porcelain chemical coupling,
739f
Restorative materials
crack propensity of, 725, 726f-727f
resin bonding to, 40
Retinal fatigue, 116, 118
Root resorption, 260
Rubber dam, 278, 278f

S

Sandblasters, 776, 777f

“Sandwich” layering, 326, 326f-327f

Sandwich restorations, 353—-356,
354f-355f
Sandwich techniques, 294, 348, 430f,
676f—677f
Scalers, 772
Scaling, 772, 773f
Sclerotic dentin, 292
Selective intrinsic masking, 552, 691,
7227231, 722-724
Self-etching systems, 288
Self-polymerization, 301
Semi-(in)direct CAD/CAM restorations
classification of, 379, 381t
description of, 379
direct intraoral inlay, 382, 383f
extraoral inlay, 384, 384f—385f
historical perspective of, 379-385
try-in of, 416
Semipermeability, 234
Sensodyne Pronamel, 246
Separation rings, 346, 347f
Shade documentation/
communication, 548-554,
549f-561f
Shade tabs, 551f, 722
Show-through defect, 754, 754f
Shrink-fit locking, 678, 678f
Silane-treated porcelain, 740, 740f
Silanization, 738-742, 739f-740f
Silicatization, 776
Silicoating, 778, 779f
Silicon indexes, 478, 479f, 533f, 632
Siloxane, 741f
Simulation, 52
Single-hue composite resins, 328—
330, 329f
Single-retainer cantilever prostheses,
58, 60, 60f—62f
Single-tooth replacements, 58

Smear layer, 286
Smile
aging effects on, 30
analysis of, 132
asymmetric balance of, 138
dynamic balance of, 138-140
esthetic integration with, 70
lower lip line, 126, 127f
“natural,” 132
Photoshop Smile Design, 452,
452f-453f, 506f
Smile alignment, 128, 129f-131f
Smile ling, 126
Sodium fluoride, 774
Sodium perborate with water, 262
SoftClamp, 278
Sonic oscillating preparation
techniques, 642f—643f
Sonic scalers, 772
Spot-bonding, of provisional
restorations, 680, 680f-68f,
732
Square shape, of tooth, 86, 87f, 140
Stone dies, 691
Stress distribution
determinants of, 16
enamel thickness effects on, 16,
16f-17f, 32
in mandibular incisors, 14, 14f-15f
in maxillary central incisors, 12, 13f
Subgingival margins, 358, 360, 361f,
387
Subgingival restorations, 367
Subtractive color model, 120
Subtractive wax-up, 492f—494f
Superclosed sandwich, 357f
Surface conditioning, 419t
Surface texture
anterior teeth, 336—339, 336f—339f
description of, 112-114, 113f-114f
Surgical crown lengthening, 359

T

Teeth. See also Anterior teeth;
Posterior teeth; specific teeth.
aging of, 28-35
biology of, 2
“biomechanisms” of, 26, 26f
characterization of, 100111,
100f-111f
circle of death for, 46, 46f—47f
esthetics of, 2
fluorescence of, 104, 107f, 108, 110
forms of, 86, 87f
function of, 2
implants versus, 54
load resistance by, 36
physiologic performance of, 2f
resilience of, 4, 4f—5f
shapes of, 86, 87f, 140
surface texture of, 112114, 113f-114f
translucency of, 101f, 104



TEGDMA. See Triethylene glycol
dimethacrylate.
Teleconverter, 544
Teledentistry, 541
Telescopes, 305, 306f
Temp-Bond Clear, 679f
Temporomandibular disorders, 176
10-methacryloxyloxydcyl dihydrogen
phosphate, 290
Tensile strength, 12
Tetracycline-stained teeth
anterior indirect bonded porcelain
restorations for, 570, 570f-571f
laminate veneers for, 248
nightguard vital bleaching of, 240,
241f
walking bleaching technique for,
260
Thermal expansion, of composite
resins, 38
Thermocatalytic technique, 260
Thermomaodified luting, 418—420,
420f-421f
Three-increment technique, 314,
314f-318f, 320f
Through the lens telescopes, 306
Tight bites, 514, 600
Tooth axis, 74, 75f
Tooth dimensions
brightness effects on, 82, 82f
crown width/length ratios, 80, 8Tf,
82, 83f
as fundamental esthetic criterion,
76,78, 79f
relative, 80f
Tooth fracture
under amalgam, 46
mandibular, 592
Tooth fragment
reattachment of, 272-277,
273f=277f
rebonding of, 592, 648, 778f
Tooth hypersensitivity, 246
Tooth preparation
anterior indirect bonded porcelain
restorations. See Anterior
indirect bonded porcelain
restorations, tooth preparation.
for direct restorations in posterior
teeth, 340-346, 340f-346f
interdental, 340, 340f
Tooth structure loss, 518-528,
519f-528f
Tooth whitening
definition of, 236
strips for, 238, 239f
Tooth-colored materials, amalgam
versus, 42
Torsio dentis, 88, 475f, 477
Transition line angles
of central incisors, 85f
definition of, 84
labioproximal, 94
of lateral incisors, 94, 94f

Transl
de 04
discoloratiu
nightguaid vital bleacii_
242,244
Transverse ridges, of posterior teeth,
148
Trendy 3-layer concept, 328
Triangular ridges, of posterior teeth,
148
Triangular shape, of tooth, 86, 87f
Tribochemical silicoating, 776
Triethylene glycol dimethacrylate,
254, 295, 296f

“Trinitarian” adhesion, 40

Try-in
of ceramic restoration, 732—734,
733f
digital, 558f
of onlays, 414, 415f
of semi-(in)direct CAD/CAM
restorations, 416
TTL system, 546
Turner’s hypoplasia, 242, 243f, 250
2D-3D-4D concept, 178
Typodont model, 178

U

UDMA. See Urethane dimethacrylate.

Ultrasonic scalers, 772

Umbrella effect, 614, 614f—615f

Undercuts, 363, 363f

Universal additive principle, 319,
319f-321f

Urethane dimethacrylate, 296f, 300,
394

\%

Value, 116, 1N7f
VDO. See Vertical dimension of
occlusion.
Veneers
autonomous, 691, 702, 731
ceramic, 690-691
contact lens, 690f, 690-691
cracked, 683f
e.max CAD glass-ceramic, 687f
high-performance polymer
material, 58
masking, 691
occlusal, 616—619, 617f—619f
porcelain. See Porcelain veneers.
provisional, 674f, 676f—678f

Vertical dimension of occlusion, 16, 18,

520, 528, 600
Vertical segmentation, 718
V-factor, 304
Visagism, 86
Visual tensions, 70, 132, 1371, 141f
VITA-based shade selection, 317f

Vital bleaching
description of, 30, 234
nightguard, 236-238, 237f
Vitalescence, 108, 108f
Vitrification, 303
VM. See Von Mises criterion.
Volumetric wear, 34
von Korff fibers, 20
VVon Mises criterion, 12
V-shaped concavities, 90, 90f
V-shaped veneers, 540f

w

Walking bleach technique
bleaching mixtures for, 262, 263f
endodontically treated teeth, 258
final restoration after, 268, 269f
history of, 260
indications for, 264, 265f-267f,
608

inside/outside bleaching, 262, 264,
265f-267f

limited response to, 572, 573f

long-term follow-up of, 270, 271f

organic discoloration treated with,
270, 271f

palatal restoration after, 268, 269f

prognosis of, 270

root resorption associated with,
260

safety of, 260, 261f

Wax-ups. See Additive wax-up;

Diagnostic wax-up.

WBT. See Walking bleach technique.

Wear
abrasion versus, 34
of anterior teeth, 28—-33, 29f-33f
biocorrosion as cause of, 514
of central incisors, 92f—93f
depth of, 34
erosive, 598
of incisal edges, 510
of incisors, 90, 92f-93f
polymer-infiltrated ceramic

network, 392, 393f
of posterior teeth, 34, 34f-35f
volumetric, 34

Wet dentin bonding, 404

White enamel defects
description of, 250, 252t
ultraconservative treatments for,

252t

White halo effect, 106, 106f

Whitening. See Tooth whitening.

Whitening strips, 238, 239f

Working distance, 305

Z

Zenith of the gingival seam, 74, 75f
Zirconia prosthesis, 60
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