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Complete Dentures in Academia: Dentures Won't Die

At the Seattle World's Fair in 1962, a time capsule was buried to be opened in the year
2000. Citizens filled the capsule with items they believed would be obsolete at the
time of opening. Items included a typewriter, a phone book, and a set of complete
dentures. Fast forward 26 years, and while complete dentures certainly haven't gone
the way of the typewriter, their use has been dwarfed by the rise of dental implants
and full-arch therapy for edentulism.

Nonetheless, the need for removable prosthodontics is not going away in the
foreseeable future, as the older segment of the US population is increasing and
the existing edentulous population will continue to need replacement dentures, not
to mention the high price tag of procedures like full-arch implant rehabilitation. Yet
curriculum time spent on removable prosthodontics in dental school is decreasing,
and new dentists are graduating with a lack of confidence in their removable prostho-
dontics skills. Currently, many dental schools expect students to graduate with only
two to five arches of complete dentures under their belt, leading many graduates to
abandon the practice altogether.

Fortunately, recent decades have brought tremendous growth in digital dental
technology, and dental schools have developed workflows that incorporate CAD/
CAM technologies into many areas. With all these advances, the preclinical complete
denture curriculum no longer relies only on outmoded educational technologies like
textbook chapters, black-and-white handouts, and Bunsen burners. Current technol-
ogy allows visualization of many aspects of complete denture fabrication, which can
improve education and help students build confidence. As a result, digital dentures
are no longer a footnote but an integral part of the complete denture curriculum, and
an often-overlooked benefit is the change in students’ perception of complete denture
therapy. Preservation of records eliminates the stress of one mistake sending them

vi



back to step one, and being able to customize their own workflows allows them to
think critically and explore new technologies. Complete dentures are not as over
whelming or intimidating as they used to be—and a surprising number of students
actually enjoy the process.

Digital workflows will eventually outpace conventional ones, but today’s students
need to be practice-ready in both digital and conventional modalities. Ideally, as
students graduate, they can capitalize on the benefits of digital dentures while build-
ing on their strong denture fundamentals. Considering the patient population, those
with complex medical needs and/or low socioeconomic backgrounds are the patients
most likely to need removable complete dentures. These same patients are also likely
to face the greatest challenge traveling to numerous appointments to receive their
prostheses—and sometimes having to travel far to find a provider willing to provide
these services. If we as educators can create a generation of general dentists that
can confidently provide esthetically successful and functional complete dentures with
an expedited, cost-effective workflow, so many more patients will be able to access
care. As rapid prototyping and additive manufacturing hardware and materials improve,
this can quickly become a reality: a world where everyone has access to a smile.

Whether you are an educator, a clinician, or a student yourself, | encourage you to
use this book as a guide on your complete denture journey. Discover the possibilities
with digital workflows, and change lives along the way.

Wendy Auclair Clark, DDS, MS

Associate Professor of Prosthodontics
University of North Carolina at Chapel Hill
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am honored to have been invited to write a foreword to this text on the use of digital

technology in the design and fabrication of complete dentures. Over the course of

more than 50 years, my professional career has spanned private practice, part-time
faculty appointments at three dental schools, and consulting roles with numerous
dental manufacturers. This breadth of experience has afforded me a unique perspective
on the evolution of prosthodontic education and clinical practice.

What is particularly compelling about this book, and the manner in which its content
is presented by Eric Kukucka and Nelson Silva, is both the timeliness of the subject
matter and its broad clinical relevance. The material is equally meaningful for dental
students at the beginning of their careers and for experienced clinicians and dental
technologists seeking to modernize their workflows. The authors succeed in making
the principles of complete denture therapy more accessible and easier to teach
through digital methodologies, while simultaneously offering practicing clinicians
practical tools to simplify treatment, accelerate clinical workflows, and enhance
patient acceptance.

Dental students have long faced significant challenges in achieving proficiency
in complete denture therapy. Ongoing pressures on dental school curricula, driven
by the introduction of new disciplines and the corresponding reduction of time allo-
cated to existing ones, have resulted in diminished clinical exposure to removable
prosthodontics. As the authors rightly note, today’s graduates often complete their
training with fewer hands-on experiences, in part due to the laborintensive and time-
consuming nature of traditional denture fabrication techniques. Digital technologies
now offer a meaningful solution to this problem. Processes that once required exten-
sive laboratory time, such as tooth arrangement and denture setup, can be significantly
streamlined, making the learning experience more intuitive, efficient, and attainable.
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This text is further strengthened by its exceptional photographs and illustrations,
which substantially enhance its educational value. Historically, removable prostho-
dontics has been an area of dentistry that many students found difficult to grasp
and challenging to master within limited clinical exposure. Teaching these concepts
through a digital lens, as clearly articulated by the authors, fundamentally reshapes
the educational experience by improving clarity, efficiency, and predictability. The
result is not only a more positive learning environment for students but also improved
treatment outcomes for patients.

Importantly, the relevance of this work extends well beyond dental education. Many
practicing clinicians and dental technologists were trained before the widespread
adoption of digital workflows, and for this audience, the impact of this text cannot
be overstated. The techniques and concepts presented offer a practical pathway
for integrating digital denture technology into everyday practice, with the potential
to improve efficiency, streamline laboratory and clinical processes, and ultimately
enhance patient satisfaction.

The authors are to be commended for producing such a valuable and timely educa-
tional resource at a pivotal moment in the digital transformation of dentistry. This
book serves not only as an instructional guide but also as a bridge between traditional
prosthodontic principles and the future of digitally enabled care.

Jonathan L. Ferencz, DDS
Diplomate, American Board of Prosthodontics
Assistant Editor, The Journal of Prosthetic Dentistry



From Foundation to Transformation: The
Living Evolution of Removable Prosthodontics

As clinicians and educators, we have long believed that few
therapeutic interventions in dentistry carry as much emotional,
social, and human significance as the rehabilitation of the fully
edentulous patient. Behind every complete denture lies a deeply
personal story shaped by loss, adaptation, resilience, and the
desire to restore not only function but dignity, confidence, and
identity. Throughout our careers, we have been guided by the
understanding that complete denture therapy is not merely
technical treatment but a responsibility that profoundly influ-
ences how patients eat, speak, interact, and see themselves.

Removable prosthodontics has always occupied a unique
and essential place within dentistry. Long before the rise of
implant therapy, digital workflows, and advanced restorative
materials, the ability to rehabilitate edentulism represented one
of the profession’s most fundamental obligations. Complete
dentures were never intended to be secondary or provisional
solutions. They were medical devices designed to restore oral
function, nutrition, facial harmony, and psychosocial well-being.
Excellence in removable prosthodontics therefore demands
more than just technical skill; it requires empathy, judgment,
and a deep understanding of human physiology and behavior.

Yet, despite this foundational importance, removable prostho-
dontics has not always been treated as such. This was the
inspiration behind our book.

More than two decades ago, Dr Gordon J. Christensen aptly
described removable prosthodontics as a forgotten part of
dentistry. He cautioned that while patient need remained
substantial, the discipline had gradually lost prominence in
both education and clinical practice. His message was not
one of nostalgia but of responsibility. The need for removable
prosthodontic care never disappeared; rather, the profession’s
engagement with it diminished.

This book exists in direct response to that reality.

We believe that to move forward responsibly, one must first
understand where the discipline came from. The principles that
govern complete denture therapy—support, stability, retention,
occlusion, phonetics, esthetics, and biologic harmony—are not
modern inventions. They are the result of decades of disciplined
thought, careful observation, and clinical refinement contributed
by the forefathers of removable prosthodontics.

Pioneers such as Gysi, Carlsson, Boucher, Bonwill, Vig, Gerber,
Pound, Strack, Payne, Halperin, Brewer, Zarb, Abe, Graser, and
Rogoff shaped removable prosthodontics into a structured
and principled discipline. Their work defined occlusal philos-
ophies, jaw relation concepts, tooth arrangement strategies,



border extension principles, and the biologic understanding of
denture-bearing tissues that continue to guide clinical decision-
making today.

These individuals never regarded removable prosthodontics
as inferior or expendable care. They understood that treating
the edentulous patient demanded precision, accountability, and
compassion. They recognized that a denture’s success could not
be measured solely by technical execution but had to account
for its effect on nutrition, speech, self-esteem, and social partic-
ipation. Their teachings established removable prosthodontics
as both a science and an art.

This book stands firmly on their shoulders.

The transformation from analog to digital removable prostho-
dontics does not diminish these foundational contributions. On
the contrary, it amplifies them. \When applied thoughtfully, digital
technologies allow us to preserve prosthodontic principles with
greater consistency, improve their teachability, and reduce the
variability that has historically challenged denture therapy. Digi-
tal workflows do not replace biologic understanding or clinical
judgment; they demand it.

Importantly, the evolution of removable prosthodontics cannot
be separated from the evolution of implant therapy. Throughout
this book, principles of implant removable and implant fixed
rehabilitation are intentionally woven into the discussion—not
as competing treatment modalities but as complementary

expressions of the same foundational prosthodontic philoso-
phy. We firmly believe that removable prosthodontics remains
integral to successful implant rehabilitation. The diagnosis, plan-
ning, occlusal concepts, esthetic evaluation, and functional
principles that underpin implant-supported treatment are rooted
in removable prosthodontic thinking. Without this foundation,
implant therapy risks becoming technically driven rather than
biologically and functionally sound.

The origins of this project reflect that philosophy. We first met
in 2015 at a digital denture meeting in Arizona, at a time when
digital workflows for complete dentures were still in their infancy.
What began as a professional introduction quickly evolved into a
shared vision for the future of removable prosthodontics—one
grounded in tradition yet oriented toward innovation. That vision
was further shaped by the encouragement of a dear friend and
mentor, Dr Saj Jivraj, who urged us to document and share
what we were learning.

Our first dedicated working session for this book took place
shortly before the global COVID pandemic, when Nelson
traveled to Windsor, Canada, to meet at The Denture Center.
Standing in the boardroom and sketching chapter concepts
on a whiteboard, we laid the conceptual foundation for what
would become this volume. The pandemic that followed delayed
the project, but it also provided an unexpected opportunity for
reflection and refinement.
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During that period, digital dentistry accelerated dramatically,
particularly in 3D printing. Recognizing the significance of these
advancements, we made the deliberate decision to pause and
allow the technology and clinical protocols to mature. This
decision ensured that what we ultimately presented would be
comprehensive, relevant, and responsible.

Following the end of global lockdowns, Nelson traveled multi-
ple times to Windsor, Canada, and Chicago, lllinois, continuing
our collaboration through 2025 as the book approached comple-
tion. These working sessions allowed us to refine workflows,
validate clinical protocols, and integrate emerging technologies
while remaining firmly anchored in prosthodontic fundamentals.
What emerged was not a manual of technigues but a framework
for understanding digital complete dentures as an evolution of
conventional therapy rather than a replacement for it.

This book is the result of a truly collective effort. \We are grate-
ful for the support of industry partners whose commitment to
innovation and education continues to shape the modern digital
dental landscape. Ivoclar, SprintRay, 3Shape, GC, and Dentsply
contributed not only technology but a shared belief in elevating
removable prosthodontics through collaboration and education.

Equally important are the clinicians, dental technicians, educa-
tors, and researchers from around the world whose contribu-
tions make this work possible. Their insights ensure that the
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content remains grounded in real-world practice while honoring
the principles that have guided removable prosthodontics for
generations. Together, these contributions reinforce the idea
that progress is most meaningful when it respects the lessons
of the past.

At its core, this book is not about technology. It is about
responsibility.

As populations age and disparities in access to care persist,
the relevance of removable prosthodontics will only increase.
Millions of patients will continue to depend on complete
dentures and implant-assisted prostheses as their primary
means of oral rehabilitation. The question is no longer whether
removable prosthodontics matters but whether the profession
is prepared to meet that need with the rigor, pride, and commit-
ment that once defined the discipline.

By integrating timeless prosthodontic principles with contem-
porary digital workflows, and by weaving implant removable
and fixed concepts into a unified prosthodontic philosophy, we
seek to restore removable prosthodontics to its rightful place
at the forefront of patient care. This book honors its founda-
tions, embraces innovation, and affirms that true progress is
measured not by the tools we adopt but by how faithfully we
apply enduring principles in service of our patients.

This is the living evolution of removable prosthodontics.
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magine you will lose your teeth tomorrow. Don't imagine an edentulous patient of

yours, a hypothetical case study in a textbook, or even your parent or grandparent.

You, personally, will lose your teeth. Seriously, try to imagine that.

How would you expect to feel? In what ways would your life change? And ultimately,
what would you do about it?

In this chapter, we investigate several of the psychologic and social impacts of
edentulism. In doing so, we explore the potential for digital complete dentures and
learn to understand them as a critical intervention in the context of global health care.

The Dentist’'s Mindset

In dentistry, as in any field, it is easy for a well-meaning clinician to become lost in
well-worn workflows, predetermined best practices, and academic abstractions.
However, the highest standard of competence demands an empathetic, respectful,
and personal approach to patient care—one that acknowledges that it is impossible



to divorce the patient (or “case”) from the psychosocial reality
in which that person lives their day-to-day life.

We're all familiar with the golden rule: Do unto others as you
would have them do unto you OR treat others as you would like
to be treated. Many health care professionals use this rule as
a framework for advising patients who need to select one of
multiple treatment options. Perhaps they ought not to.

Sreenivas Koka is a multihyphenate dentist, academic, and
businessperson who specializes in prosthodontics. He has
served as President of the Academy of Prosthodontics and as
a high-ranking professor at institutions like the Mayo Clinic and
the University of California, Los Angeles (UCLA). According to
Koka, the golden rule fails insofar as it encourages clinicians
to prioritize their own subjective wants and needs. Effectively,
when we advise patients according to this framework, we are
telling them, "I want you to choose treatment option A because
the advantages of that choice are important to me.” But what
if the patient has different priorities, wants, and needs? \What
if the advantages perceived by the clinician are not important
to the patient?

Instead, Koka advocates implementing the “platinum rule,” a
principle he borrows from the business guru DrTony Alessandra.
According to the platinum rule, we should forget about what
we want when determining how to interact with other people.
Instead, we should treat others the way they want to be treated.

This mindset, we believe, is particularly important in dentistry
because the relationships people have with their smiles are
so psychologically complex. At his 2018 TEDxBocaRaton talk,’
Koka noted that “a life without teeth is a life of limitations” that
results in serious mental and physical scars. In this chapter, we
introduce some of the psychologic effects edentulism has on
mental health and social functionality and acknowledge that
various psychologic and social determinants of health are often
what lead to patients becoming edentulous in the first place.

The Psychologic Damage of Edentulism

Edentulous people suffer psychologically and socially both in
ways that are obvious and in ways that are easy to miss. A
growing body of peerreviewed literature associates edentu-
lism with psychologic and social conditions beyond the well-
understood effects on physical health. Edentulous patients tend
to retreat from typical social patterns and struggle with confi-
dence and self-esteem. Many of the most acutely observable
psychologic and social impacts of edentulism revolve around
food and dining, which is almost always a key component of
social life. Moreover, increasing evidence suggests that the
simple act of smiling has powerful psychosocial implications,
which leads us to conclude that edentulous patients face
significant disadvantages. Fortunately, many successful oral
health care interventions exist, and patient-centric, empathetic
models of care for edentulous patients show promise for treat-
ing psychologically distressed and socially isolated populations.

The literature in every denture practice will do its best to
persuade you that terminal dentition has profound psychosocial
effects—and rightfully so. Living a life partially or wholly eden-
tulous and either without dentures or with a prosthesis that fits
and/or functions poorly almost always hurts a person’s romantic,
professional, and social prospects. Edentulous patients expe-
rience a wide range of functional limitations and impairments,
including physical, psychologic, and social disabilities that can
severely affect quality of life.?

A 2019 study out of Thailand® assessed the impact of denture
retention and stability on various indicators of perceived general
health, happiness, and quality of life. The study followed 130
completely edentulous participants who had been fitted with
maxillary and mandibular complete dentures over a 7-year period.
Among complete denture wearers, the researchers determined
a strong association between happiness and “perceived general
health,” with a much milder association between happiness and



oral health. However, we can reasonably assume that good
oral health is a meaningful determinant of perceived general
health. Essentially, when our mouths are functional and free
of discomfort, we feel healthier overall. The study concludes
that for people who wear dentures, achieving and maintaining
the highest possible levels of denture retention and stability
translates indirectly to a higher baseline level of happiness and
well-being.

Effects of Edentulism on Oral Functior

“Doctor, | need to improve my day-to-day diet, but | have no
teeth!”

It is difficult to paint a complete picture of human happiness
without addressing food. It seems obvious that humans need
teeth to eat food and ingest the energy and nutrients we need
to survive and live healthily, but this is less true than you might
think. Ultimately, denture care is elective; patients have the
option of simply not accessing it at all. Thanks to modern food
science and the globalized grocery supply chain, it is relatively
easy for most people to get all the nutrients they need from
liquids, slurries, and pastes. But what kind of life is that? Accord-
ing to Koka, the more accurate assessment of the situation is
that we need teeth to enjoy food and the social aspect of dining.

Very few people subsist on liquid diets, no matter the condi-
tion of their dentition. In practice, edentulous patients typically
consume suboptimal amounts of fruits and vegetables and
have lower dietary fiber intake than control groups with healthy
dentitions. Edentulous populations also ingest great quantities of
cholesterol and saturated fats, leading to a higher prevalence of
obesity and increased risks for various cardiovascular diseases
and gastrointestinal disorders.*

Moreover, eating without teeth can be dangerous. Many oral
health professionals have heard stories of patients who own

dentures but do not necessarily wear them. Pieces of solid
food that are not sufficiently macerated can become stuck in
either the esophagus or trachea during swallowing. The latter
case, in which the food mass blocks the windpipe, can be life-
threatening. A blockage in the esophagus is known as a food
bolus. This experience is rarely fatal, but it does produce signif-
icant discomfort, often including symptoms resembling those
of a myocardial infarction. In extreme cases, patients risk perfo-
rating the esophagus and may need an endoscopic intervention
to resolve the problem. According to Mayo Clinic gastroen-
terologist and hepatologist Dr Mark Larson, denture wearers
who remove their prostheses to eat experience a greater risk
of food-related blockages in the throat.®

Setting aside this material danger, comfortable, well-fitting,
and durable oral prostheses enhance the eating experience in
other ways. Although there is a large body of research on the
impact of denture use on food in terms of nutrient intake (that
is, the mechanical and biologic processes of eating), there has
been comparatively little study on the effects of edentulism and
prosthetic rehabilitation on experiential considerations related to
food and eating. A study published in JDR Clinical and Transla-
tional Research® suggests that replacing old complete dentures
has positive social and emotional effects when it comes to
eating (Fig 1-1).

The study’s authors measured a proprietary metric called
“eating-related quality of life” (ERQol) using a self-administered
questionnaire called Emotional and Social Issues Related to
Eating (ESIRE). The ESIRE was filled out by 55 individuals both
before and after complete denture treatment, and the results
strongly suggested that denture replacement can meaning-
fully boost ERQoL. Prior to treatment, most of the participants
reported limited enjoyment of eating, especially in public
settings. They reported complaints including fit issues, denture
base instability, and even a diminished ability to taste food on
account of not being able to chew it satisfactorily.



Fig 1-1 Replacing old, worn dentures can
have a positive impact on the emotions and
social lives of patients.




Many edentulous people, including conventional denture wearers, exhibit self-
consciousness and low confidence around mealtimes. They may restrict their dining
options or avoid some of their favorite foods for fear of being unable to chew comfort-
ably and/or successfully. Embarrassment may cause them to avoid commmunal dining
experiences or dining outside the home altogether.

It is also important to consider the many small, “micro-inconveniences” related to
food that edentulous people endure. Preparing easy-to-eat meals may involve perform-
ing additional steps (for example fine-dicing, pureeing, or braising) that add time and
effort. Denture wearers also experience frequent interruptions to mealtimes when
unexpected adjustments, cleaning, or maintenance are required. These interruptions
can be deeply embarrassing, but they can also simply be annoying and chip away at
the denture wearer's mental health gradually.

The Smile Factor in Human Health

When we imagine mentally healthy people, we typically picture smiling faces. In fact,
smiling affects your brain, your body, and the people around you in measurable ways.
According to a peerreviewed study in Psychology Today,” when a person smiles, the
physical act of doing so sends complex neural messages that encourage well-being.
Specifically, this sophisticated physiologic process releases neuropeptides, which are
microscopic molecules that facilitate commmunication between neurons and effectively
activate the body’s internal communications system. Neurotransmitters like dopa-
mine, endorphins, and serotonin, all of which are related to smiling, lower stress and
contribute to feelings of relaxation. Endorphins, particularly, can lower heart rate and
blood pressure and relieve pain. A smile-associated serotonin uptick has a natural
antidepressant effect.

One does not need to read a textbook to understand that most people are attracted
to smiling faces, but we'll stress this point anyway. A study published in Neuropsycho-
logia® used event-related magnetic resonance imaging (fMRI) to study brain activity
in subjects observing human faces exhibiting various expressions. Its authors found
that smiling facial expressions activated the medial orbitofrontal cortex, a region of the
brain that is involved in processing stimulus-reward value. Basically, when you observe
a person smiling, your brain naturally produces the sensation of being rewarded.

“A smile is contagious” may seem like a trite axiom, but a growing body of evidence
confirms what many have long suspected: Regular exposure to smiling faces stimulates
the brain in ways that improve mood and even correlate with positive long-term health



Fig 1-2 The ability to smile with confidence directly.impacts a patient’s
self-esteem and mental health. Imagine the psychologic implications
of being edentulous and then receiving a set of complete dentures.that
restores not only oral function but also emotional well-being and social
confidence. What a privilege to change patients’ lives in this way!

outcomes like a reduction in mortality. The cingulate cortex is
an “unconscious automatic response area” of the brain that
causes a person to smile involuntarily when happy or when
mimicking the expression of an observed smile. Viewed through
this lens, smiling is a collaborative, social act with mutual health
and well-being benefits for all participants.

We should probably all smile more than we do. Research
suggests that the average person smiles less frequently as
they age. A typical child smiles approximately 400 times per
day, but an average mentally content adult smiles just over one
tenth as frequently. Even worse, a typical adult smiles only 20
times per day.

We know of several other health and wellness benefits asso-
ciated with smiling. For example, the physiologic process of
smiling releases cortisol and endorphins, which can reduce
blood pressure, increase endurance, reduce pain and stress,
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and strengthen the immune system. According to Dr Earlexia
Norwood, an award-winning family physician who works in
Southeast Michigan, studies have even associated smiling with
increased workplace productivity and financial success.®
Moreover, smiling really does make us look and feel younger.
A 2016 University of Missouri-Kansas City study published in
PLOS One'™ attempted to measure the effect of “emotional
expression” on perceived age. Anecdotally, most people with
healthy dentition “seem” to look younger when they smile.
But what does this really mean? As the study’s authors explain,
perceived age is no trivial manner. It is an important psychosocial
factor and a meaningful determinant of social interaction. We
choose the people with whom we engage socially in large part
based on how old they are or appear to be. \When we don’t have
the critical information (a person’s actual age) we estimate as
best we can, starting with the face. When we tell someone that
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they look young, perhaps significantly younger than they actu-

ally are, we normally expect a warm response. \Western social
values privilege youthfulness, so there is real social currency
in appearing relatively young for as long as possible.

In the study, participants in their late teens and early twenties
were more likely to categorize subjects as “old” when they
displayed sad or neutral facial expressions. In theory, smiling
should be an age-irrelevant expression; we have the ability to
smile in early infancy, and we typically do not lose that ability as
we age. However, as one might expect, smiling faces were more
likely to be interpreted as “young.” These findings are doubly
significant when we consider the ways society is biased toward
youthfulness, particularly in the world of work. People perceived
to be younger may be more likely to compete successfully for
jobs or promotions, for example. They also may have more
positive customer service experiences in many settings.

Intriguingly, an increasing body of evidence suggests that
the physiologic process of smiling can trick a person’s body
into positivity. Research from the University of South Australia
suggests that the facial muscle activity involved in smiling has
a direct relationship with the generation of positive emotions.
The study examined participants in whom a smile had been
involuntarily induced (essentially, participants were instructed to
hold a pen in their teeth in a way that forced them to exercise the
same facial muscular process involved in smiling).” According to
the researchers, this “covert” smiling stimulated the amygdala,
which we might call the brain’s “emotional center,” to release
neurotransmitters associated with emotional positivity. Effec-
tively, the study suggests that the way we emotionally process
stimuli in the outside world changes positively when we are
smiling. Imagine the implications for people who cannot, or
will not, smile (Fig 1-2).
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Clearly, we can agree that adequate dentition is important for well-being and qual-
ity of life. Despite advances in preventive dentistry, edentulism—a morbid chronic
condition—is still a major problem for global public health. Edentulous people who
struggle to eat and smile normally experience meaningful psychologic trauma and
social isolation; they live less healthy and successful lives than they otherwise might.

The Missing Pieces of the Global Health Puzzle

Unfortunately, despite very welcome advances in oral health care in recent decades,
edentulism remains a serious problem. A recent study from the University of British
Columbia on 4,247 patients' notes that health outcomes for edentulous patients have
not kept up with the pace of significant achievements in global oral health generally.
As such, edentulism remains a major and irreversible problem that contributes to poor
quality of life in large populations. This poor quality of life manifests itself functionally,
esthetically, phonetically, and psychologically. According to Dr David French et al,™
adequate therapy options for edentulous patients, which provide for a viable decision-
making process, ought to include legible information about long-term outcomes.

Many people struggle to accept and adapt to tooth loss, but evidence suggests
that edentulous patients are willing to work with oral health professionals to improve
their outcomes. A 2021 article published in the British Dental Journal'® observes
that many participants reported decreased self-confidence, the avoidance of close
relationships, and several symptoms associated with general anxiety following partial
tooth loss. Significantly, these patients often admitted to restrictions in dietary choices
and limited social activities in which they felt comfortable participating. Importantly,
the study suggests that patients who wear removable partial dentures generally
want greater access to information about maintaining and caring for their devices.
Generally, patients have a strong desire to adhere to instruction from their dentists.

So how do we determine optimal treatment plans in this fraught psychosocial land-
scape? Although clinicians now have access to more treatment options for edentulous
patients than at any point in history, counterintuitively, treatment options can be more
difficult to navigate. With so many possibilities, how does one choose or propose the
best solution for an individual case?

A good place to start is with a term coined by Koka: “value-based dentistry.” Value-
based dentistry is a deliberate double entendre that pulls in both ethical and quality-
per-cost considerations. First, Koka pushes back against the conventional wisdom
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that quality is a nebulous term with no meaningful definition. Several dimensions of
quality, including patient outcomes and service experience, can be assessed through
something like an objective lens, which then allows for evidence-based quality control
metrics. We return to these topics throughout this book.

Next, virtually everyone involved in dentistry has some understanding of financial
cost, but comparatively few clinicians adequately consider what Koka refers to as
the biologic cost. Even in a situation where oral health care is available to the user at
no financial cost, some patients avoid treatment due to a profound fear of surgery.
Removal of the remaining terminal dentition can be a harrowing prospect. Very few
people look forward to any type of surgery, and many have a difficult time stomach-
ing the thought of blood, stitches, anesthesia, and everything else that comes with
tooth extraction.

Along similar lines, even the most efficient oral health interventions take time, and
so committing to treatment creates scheduling stressors for patients. While most
patients can find a way to take leave from work, arrange for childcare, and/or do what-
ever else needs to be done to attend their appointments, these changes to patients'
regular routines are not frictionless. They require a real investment of energy, and
they can have cascading consequences, even if they are individually relatively minor.

Because of what we know about the psychologic and social impacts of edentu-
lism—that losing one’s teeth has severe implications for eating, smiling, and enjoying
a healthy social life—we must stress that effective dentistry begins with empathy.
This textbook introduces and elucidates comprehensive workflows to help you build
hard, hands-on skills, but we do not want you to start your digital denture journey
by suggesting that edentulous patient care is a technical protocol that can be solved
with a cold and purely analytical mind.

Creating functional, comfortable dentures requires careful custom planning and
consideration of clinical, anatomical, technical, and psychosocial factors. By the end of
this volume, we will have considered all the relevant aspects, which is good because
there is lots of work ahead. According to the United Nations Population Fund, the
global population aged 60 years or older will have swelled by nearly 250% from 2012
to 2050.™ Assuming one in five adults continues to rely on dentures, ' we will all be
very busy in the years to come!
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The Take-Home Message

Are you still imagining yourself with a mouth of missing teeth? You've had a lot of
time to think about it, haven't you?

Effective, empathetic dental professionals must have a deep understanding of the
topics discussed in this chapter. To address the deleterious psychosocial effects of
edentulism, dental professionals must move away from a limited mindset. To keep
pace with broader advances in global human health, we need to practice dentistry in
a way that acknowledges the relationship between dentition and diet and appreciates
the role of the “smile factor” in overall well-being.

Unfortunately, many dental professionals relegate complete dentures to second-
choice status. This mindset must evolve. We see things differently—as do our contrib-
uting colleagues. The ongoing industrywide shift to digital treatment modalities has
opened up revolutionary possibilities for overall human health and well-being such
that complete dentures are the only truly viable oral prosthesis for many people.

The rest of this book is intended to help shift perspectives regarding the power
of digital complete dentures. We believe the ways in which this exciting new tech-
nology can change edentulous people’s lives both physically and psychologically are
remarkable.
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gloss retention of, 228f, 228-229, 233t

history of, 199-209

patient safety and, 213

polymethyl methacrylate. See Polymethyl
methacrylate.

properties of, 210-214

smooth surface for, 229

surface of
polishing of, 528f
qualitative analysis of, 231-232, 233t
roughness testing, 229-231, 230f-231f,

233t

testing of, 217-234

three-body wear testing of, 229, 229f

3D-printed, 211-212

types of, 218-219

ultimate flexural strength of, 210-212, 212f

Denture occlusion. See Occlusion.
Denture teeth

anatomical, 266f, 266-267, 276

anterior, 264, 264f

arrangement of, 297-298

denture base and, bond strength between,
225-227, 226f-227f

factors affecting selection of, 262-263

mandibular, 264, 264f

materials for, 221t

maxillary, 264, 264f

maxillary incisal edge, 263

non-anatomical, 266f, 266-267, 276

positioning of, 263-264, 264f, 273

posterior, 264

Pound’s triangle as reference for, 368f

selection of, 301

semi-anatomical, 266, 266f, 276, 281f

33-degree, 267

three-body wear testing of, 229, 229f

types of, 265-267, 266f

Design software

development of, 206

gingival esthetics customized using, 189f

posterior extension corrections using, 176,
178, 179f

resin try-in modification using, 193, 193f

selective relief added using, 183
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tissue surface artifact corrections using,
176, 177F
tooth selection using, 196f
undercuts designed using, 179-181,
180f-181f
Desktop scanners, 61, 611, 66, 441
Diabetes mellitus, 95, 96f
Digilog overdentures, 449-459
Digital communication, 118
Digital complete dentures
advantages of, 173, 279, 383
anatomical factors, 385-386
benefits of, 383
bite registration, 321f
CAD/CAM milling of, 206
case study of, 302-327
centric relation registration, 310
clinician training in, 540
comfort assessment of, 280
custom tray fabrication for, 302, 305f
data acquisition for, 82, 82f-83f, 84

data digitization/lab scanning process, 310,

311{-317f

definitive impressions for, 306, 306f

delivery of, 279-281, 281f-282f, 323, 327,
410, 412, 414

description of, 173

design of, 318f-320f, 322f

education on, 539-542

esthetics, 280, 508, 508f-509f

fabrication of, 206, 207f, 275-278, 323,
325f-326f, 372, 372f-373f, 410, 412f

first appointment for, 302, 302f

fit adjustments to, 323

fit assessment of, 280

functional try-in, 323

history of, 206

impressions for, 274f, 275

interocclusal measurements, 308f

load-to-fracture values for, 174t

midline evaluation, 311f-312f

modifications to, 279

occlusal plane registration, 308-310, 309f

occlusal rim fabrication, 306, 307f

occlusion evaluation, 280-281, 323

occlusion in, 259-260. See also Occlusion.

partial removable dentures, 84, 84f-85f

physiologic factors, 385-386

planning of, 238

polishing of, 316f

preliminary impressions, 302, 304f-305f

prepolymerized milling materials for, 173,
173f
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press packing technique, 315f
reference denture technique, 196f, 197
removable dentures, 84
resin try-in, 188-194
retention of, 280
seating of, 412
second molar removal, 313f
speech evaluations, 280
stability of, 280
systems for, 206
technician training in, 540-541
3D-printed, 208-209, 208f-209f
tooth selection in, 194-197, 195f-196f
try-in, 276, 278f, 323
vertical dimension at rest, 308, 303f
visual inspection of, 279
wax rims for, 275
Digital data acquisition
analog techniques and, 60, 62
conventional data acquisition, 59-60
description of, 537
equipment for, 611, 61-62
evolution of, 538
tools for, 611, 61-62
workflows, 60
Digital dentistry
as ecosystem, 256
education on, 539-542
Digital impressions, 240, 332
Digital light processing projectors, 246
Digital micromirror device, 246
Digital technology
advantages of, 173
customized impressions with, 450
denture base designed using, 184
power of, 385
restoration contouring affected by, 173, 174f
Digital workflows
benefits of, 383-385
data acquisition section of, 537-538
description of, 217
design section of, 537
manufacturing section of, 537
Direct light systems, 246-247
Direct pickup technique, 463, 463f, 478-480,
4811, 478t-480t
Distal canine lines, 301
DLP 3D printers, 246-247, 247
DMD. See Digital micromirror device.
Double-laser system, 253
DSLR camera, 61, 61f
DSOs. See Dental support organizations.
Dynamic fatigue, 233t

E
Eating, denture replacement effects on, 5
Eating-related quality of life, 5
Edentulism
chewing affected by, 7
definition of, 89
demographics of, 166, 166f, 167t
dietary changes secondary to, 5
health outcomes of, 10
oral function effects of, 5, 7
prevalence of, 166
psychologic damage of, 4-5, 89
psychosocial impact of, 3-12, 8f, 11-12
self-consciousness associated with, 7, 10
social effects of, 4
statistics regarding, 101
Edentulous arches. See also Mandibular arch;
Maxillary arch.
denture teeth positioning based on,
263-264
scanning of, 49, 417, 442b, 4421-443f
Elastic modulus, 222-223, 223f
Elderly. See Older adults.
Emotional and Social Issues Related to Eating, 5
Emotional expression, perceived age and, 8
Empathy, 11-12
Endorphins, 7-8
ERQoL. See Eating-related quality of life.
ESIRE. See Emotional and Social Issues
Related to Eating.
Esophagus, food bolus in, 5
Esthetic planes, 113
Estrogen replacement therapy, 168

F

Facebow instrument, 70, 71f, 72, 271

Facial esthetics, 25f

Facial harmony, 286f

Facial meter, 390f, 390-391

Facial reference tools, 80-82, 81f

Facial scanning, 63, 65f, 327, 328f

FCB tray. See Frame cutback tray.

FEP See Fluorinated ethylene propylene.

FFS. See Free functional space.

file format, 238, 240

Fit checker, 356, 356f

Fixed partial dentures, for terminal dentition,
99, 99f

Flange extension, 38-39

Flexural modulus, 233t

Flexural strength
definition of, 222-223, 223f, 233t
ultimate, 210-212, 212f



Flossing, 91f
Fluid resin technique, 203, 204f
Fluorinated ethylene propylene, 249
Follow-up appointment, 54, 174
Food, edentulism and, 5
Food bolus, 5
Formlabs, 250-252
FormSelector/facial meter, 301, 364, 400, 401f
Fourimplant tissue-supported overdenture,
440, 440f
Fox plane, 308, 309f, 457f
Fox ruler, 26f, 27, 70, 70f, 81f, 296
Fracture resistance, 233t
Fracture toughness, 212, 212f, 223-224, 2241,
233t
Fracture work, 225, 225t, 233t
Frame cutback tray, 339
Frankfort horizontal plane, 81f, 309f
Free functional space, 295, 308
Free gingival tissue, 510
Freeway space, 295-296
Frenal attachments, 19
French teeth, 268
Full-arch implant rehabilitation
All-on-4 concept, 490-492
case studies of, 492, 493f-495f, 499-502,
500f-502f
diagnosis, 490
digital workflows, 496-499
overview of, 489
prosthetically driven, 490-492
surgical guide fabrication, 490
treatment planning, 490, 492
zirconia framework solutions, 496, 496f
Full-face photographs, 29, 30f, 36, 45f, 471, 63,
141f
Full-mouth reconstruction, 100f, 101
Functional try-in
description of, 51f, 51-52, 370-371, 371f,
408-409
implant overdentures, 459, 4611, 475, 477f
reference denture technique
description of, 408f, 408-409
indications for, 408-409
modifications after, 409-410
Functional zone, 368

G

Galvanometers, 250

Gingiva
alveolar mucosa, 511
attached gingival tissue, 511
color mapping of, 509f

digital design of, 368
free gingival tissue, 510
health maintenance for, 483
interdental papilla, 510
mucogingival junction, 511
shades of, 510f
texturing of, 517f
tissue types, 510-511
Gingivectomy, 109b
Glaze, 5221
Gloss retention, 228f, 228-229, 233t
Gnathometer CAD intraoral tracing device, 71,
343, 350f, 353f, 362, 365
Golden rule, 4
Gothic arch tracing, 29, 30f, 286, 354, 361-
362, 362f
Gysi, Alfred, 267-268

H

Hanau's quint, 261-263

Happiness, 4-5

Health, smile factor in, 7-10

High smile, 112, 113f, 301, 301f, 346
Horizontal relationship, 296
Hydrocolloid flask pour technique, 204f

|
Immediate dentures
analog workflow for, 118, 120f-121f
CAD workflow, 427-428, 427f-428f
case studies of, 121, 122f-161f, 425-431
communication in, 114
data acquisition for, 426-427
delivery of, 429, 430f
description of, 165
digital workflow for, 118, 120f-121f
intaglio surface of, 430f
intraoral photographs of, 137f
milling of, 429f, 435f
monolithic, 425-431, 425f-431f
patient selection for, 425
preprosthetic surgery benefits for, 109b
protocol for, 47, 49
relining of, 134f
seating of, 136f
treatment planning for, 426, 426f
Immediate side shift, 262
Immediately loaded monolithic conversion
denture technique, 431-437, 432f-436f
Impact test, 233t
Implant(s)
all-on-X, 101, 102f
full-arch. See Full-arch implant rehabilitation.

positioning of, software management for,
82, 83f
single-unit, 101, 101f
Implant overdentures
abutments, 443, 444f, 455
analog diagnostic wax-up, 459
brushing of, 484, 484b
CAD software, 474-475
clinical record acquisition, 468-473
clinician/laboratory interaction, 473
delivery of, 480, 482f
description of, 439
digilog, 449-459
digital workflows for, 441, 466
edentulous arch scanning, 442, 442b,
4421-443f
functional try-in, 459, 4611, 475, 477f
handling of, 484b
housings for, 445
impressions for, 449-459, 450f-457f
intraoral scanning, 441-449
LOCATOR abutments
description of, 443, 444f
digital data acquisition using, 473-474
direct pickup technique for, 478-480,
4811, 478t-480t
indirect pickup technique for, 478-480,
479t-480t
LOCATOR bounce technique, 445-449,
448f, 449b
LOCATOR scan bodies, 473, 475
milling of, 475
monoblock try-in, 475
oral hygiene for, 483-484, 484b
peri-implant disease prevention, 483
prosthesis manufacturing, 475, 478
reference denture technique for, 466-484
rinsing of, 484, 484b
scan bodies, 443, 444f
storage of, 484b
types of, 440, 440f-441f
wax try-in, 459, 461f
workflows for, 441
Implant-supported bar overdenture, 440, 441f
Implant-supported prostheses
lingualized occlusion for, 269
types of, 440, 440f
Impression(s)
air bubbles in, 272, 272f
for analog denture, 271-272, 272f, 287
definitive, 287f-288f, 287-289, 306, 306f
description of, 539
errors in, 272
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for implant overdentures, 449-459,
450f-457f
importance of, 286
mandibular. See Mandibular impression.
maxillary. See Maxillary impression.
polyvinyl siloxane, 397, 398f
preliminary. See Preliminary impressions.
primary. See Primary impression.
relining of, 47, 49
secondary. See Secondary impression.
two-step technique for, 453, 454f
for wax rim fabrication, 274f
Impression copings, 452f-453f, 453
Incisal edge, 263, 264f
Incisal guidance angle, 261, 262f, 263
Incisal length, 24, 25f
Incisal plane, 113
Incisive papilla, 263
Indirect light systems, 246-247
Indirect pickup technigue, for LOCATOR
abutments, 478-480, 479t-480t
Injection molding, 218
Input, 238
Input-processing-output workflow, 238
Intaglio surface, 183, 183f
Inter-ala width, 29, 29f
Intercondylar distance, 263
Interdental papilla, 510
Interleukin-1 beta, 96
International Organization for Standardization,
219, 227
Interosseous suturing technique, 160f
Interpersonal skills, 16
Interpupillary distance, 29
Interpupillary line, 27, 70, 113, 360
Intervestibular distance, 34f, 271
Intraoral scanners
artificial intelligence features, 445
data capture from, 66, 68-69, 68f—69f
description of, 61, 61f, 240
optical depth of field, 445
prevalence of use, 257
3DTRIOS, 548
Intraoral scanning
advances in, 538
description of, 73-75, 74f, 98f, 124f, 149f,
1541, 417, 433f
for implant overdentures, 441-449
with LOCATOR scan bodies, 475
retraction for, 448f
scan gauges with, 497 497f
for single-tooth implant restorations, 496
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ISO. See International Organization for
Standardization.
IvoBase, 205-206, 206f, 218
Ivocap, 218
Ivoclar Biofunctional Prosthetic System, 271
Ivory dentures, 200, 201f
Ivotion Digital Denture System
description of, 276, 276f, 331
history of, 332

J
Jaw registration
anatomical markers, 28f, 29
buccal corridors, 24
description of, 23f, 23-24
esthetic alignment of, 36
incisal length, 24, 25f
lip support, 24
occlusal plane, 26f, 27
setting of, 27, 28f
vertical dimension of occlusion, 26f-271, 27
workflow for, 24-29, 25f-29f
Jaw relation records, 539

K

K See Maximum loading intensity.

max-

L

Laser profilometer, 230

Lateral translation, 262-263

LCD 3D printer, 244-245, 246f

Leaf gauge, 388, 400

Light curing, 522f-523f

Light-body material, 399f

Lingual sulcus, 18, 18f

Lingualized occlusion, 268-269, 269f, 281,
281f

Lip closure line, 346-347

Lip support, 24, 369-370

Living molds, 194, 196f

LOCATOR abutments
description of, 443, 444f
digital data acquisition using, 473-474
direct pickup technique for, 478-480, 481f,

478t-480t
indirect pickup technique for, 478-480,
479t-480t

LOCATOR bounce technique, 445-449, 448f,
449b

LOCATOR scan bodies, 459, 459f, 473, 475,

476f

M
Machine learning algorithms, 84, 86
Malnutrition, 168
Mandible
Bennett movement, 262-263
CBCT of, 123
edentulous, 444f
intraoral scanning of, 84
primary impression of, 43, 43f
protrusive movement of, 260
secondary impression of, 20, 20f, 43, 43f
suction in, 338
vertical dimension, 295
Mandibular arch. See also Edentulous arches.
impression for, 48f
posterior extension in, 178, 178f
retentive and support features of, 18f,
18-19
Mandibular denture
base of, 184, 186f, 368-369
border molding of, 358, 359f
design of, 127f
digitally fabricated, 187f
extensions, 289
prognosis for, 385
scanning of, 50, 404f
sealing in, 338f
Mandibular denture suction, functional
impressions for, 355-356. See also Suction-
effective mandibular complete denture.
Mandibular implants, 159f
Mandibular impression
in biofunctional prosthetic system, 338-
342, 338f-342f
for monolithic complete denture, 421f-422f
Mandibular lingual cusps, 281
Mandibular model analysis, 32, 34f
Mandibular record bases, 292-293
Mandibular teeth
in denture, 32, 34f
extraction of, 157f
Mandibular wax rim, 23, 23f, 294, 298
Master casts
description of, 115, 115f
fabrication of, 290
mandibular, 458f
maxillary, 458f
record bases adapted to, 293f
teeth positioning in, 1171, 118, 119f
tooth extraction on, 115, 116f
Max cut drill, 525f
Maxilla
CBCT of, 123



primary impression of, 42f, 43
secondary impression of, 20, 20f
vertical dimension, 295

Maxillary arch. See also Edentulous arches.

impression for, 48f

retentive and support features of, 17-18,
18f
Maxillary central incisors, 112-113, 113f
Maxillary denture
anatomical factors, 386
base of, 184, 186f, 368-369
design of, 127f
digitally fabricated, 187f
extensions, 289
passive fit testing of, 32
scanning of, 50
sealing of, 336
seating verification for, 32
torque control of, 36, 36f
Maxillary denture teeth
posterior, 269
reference point for, 41, 41f
Maxillary impression
in biofunctional prosthetic system, 333-
338, 334f-338f, 368f

for monolithic complete denture, 421f-422f

Maxillary incisal edge, 263-264, 264f
Maxillary lingual cusps, 281
Maxillary model analysis, 32, 33f
Maxillary record bases, 292-293
Maxillary teeth
extraction of, 157f
length of, 24, 25f
Maxillary tuberosity, 18, 369
Maxillary wax rim, 23, 23f
Maxillomandibular relationship
centric relation in. See Centric relation.
full-face photographs, 29, 30f
importance of, 286-287
jaw registration. See Jaw registration.
transferring of, 70-73
vertical dimension of occlusion in. See
Vertical dimension of occlusion.
wax rims for, 22f, 22-23
Maximal intercuspation, 260, 260f, 286
Maximum loading intensity, 225, 225t
Medial orbitofrontal cortex, 7
Mental health, 7
Methamphetamine abuse, 96, 97f, 152f
Methyl methacrylate, 218
MGJ. See Mucogingival junction.
Microtensile bond strength test, 225, 226f
Midline, 811, 113, 301, 311f-312f

Milled denture(s)
adaptation of, 211f
fabrication of, 207, 208f, 418
illustration of, 145f, 155f, 462f, 528, 533f
properties of, 214
texturing and staining of, 516f
Milled denture base, push-out test for, 227
Milling, 410
immediate dentures, 429f, 435f
materials used in, 240
3D printing versus, 240
Milling machine, 218f
Minnesota retractor, 73
MIP See Maximal intercuspation.
ModJaw, 72, 72f
Mold guides, 194, 195f
Monoblock denture, 140f
Monoblock try-in, 464f, 475, 514, 515f
Monolithic complete dentures
CAD/CAM workflows for, 417 419
delivery of, 423, 424f
description of, 207 208f
fabrication of, 417-418
immediate complete denture technique,
425-431, 425f-431f
immediately loaded monolithic conversion
denture technique, 431-437, 432f-436f
milled, 462f
reference denture technique, 418-424,
419f-424f
try-in, 422-423
Monoplane balanced occlusion, 270
Mucocompressive impressions, 386
Mucocompressive technique, 66, 68-69
Mucogingival junction, 19, 511
Mucosal lesions, 168f
Mucostatic impressions, 386
Mucostatic technique, 66, 68
MultiJet 3D printer, 255

N

Nasolabial fold, 24

Near-field communication readers, 251

Nesting software, 242

Neurocentric occlusion, 270

Neuropeptides, 7

Neurotransmitters, 7

Non-anatomical denture teeth, 266f, 266-267,
276

Nose, measurement of, 29, 29f

Nutrition, in older adults, 168

(o)

Obesity, 96

Occlusal alignment, 125f
Occlusal interferences, 38, 39f
Occlusal plane

curved, 268

description of, 26f-27f, 27, 36, 262f, 262—
263, 297

measurement of, 457f

recording of, 361

registration of, 308-310, 309f, 346-347,
360-361

Occlusal rims

description of, 68f, 69

digitizing of, 319

esthetic markings on, 301, 3011, 310,
310f-311f

fabrication of, 306, 307f, 456

lingual surfaces of, 295f

mandibular, 460f

papillameter used in fabrication of, 290,
291f

registration, mounting of, 456, 458f, 459

vertical dimension of occlusion and,
294-295

Occlusal wear, 95, 95f
Occlusion

anterior determinant of, 261

articulating paper for evaluating, 38, 39f

balanced, 267 267f, 297

bilateral balanced, 270, 430f, 431

biomechanical terminology of, 260

centric relation, 260

compensating curves, 262-263

condylar guidance, 261

Curve of Spee, 262

cusp angle in, 261

determinants of, 260-263

with digital denture, 280-281

discrepancies in, 38

French teeth, 268

Hanau's quint, 261-263

imbalances in, 38

incisal guidance angle, 261, 262f, 263

lingualized, 268-269, 269f, 281, 281f

monoplane balanced, 270

neurocentric, 270

overview of, 259-260

posterior determinant of, 261

verification of, 151f

vertical dimension of. See Vertical
dimension of occlusion.
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Older adults. See also Aging.
bone loss in, 168-169, 169f
chewing in, 168
edentulism in, 166
malnutrition in, 168
nutrition in, 168
oral health in, 166, 170
population growth of, 11
prosthodontic care in, 169-170
salivary changes in, 168

Open tray technique, 42f

Optical profilometer, 230

Optical scanning, 441

OptraGate retractor, 73, 74f

Oral cancer, 96, 96f

Oral health
aging effects on, 168
happiness and, 5
in older adults, 166, 170

Oral hygiene, 91-92

Osteoporosis, 95-96, 169f

Output, 238

Overdentures. See Implant overdentures.

P
Pack-and-press technique, 203, 203f, 210
Palate, 369, 369f
Papillameter, 290, 2911, 306, 346-347, 3471,
366
Partial removable dentures
case study of, 147f
digital, 84, 84f-85f
intraoral scanning for, 68f
mandibular, 131f
market for, 166f
Patient(s)
attitudes of, on denture wearing, 381t
cohorts of, 380
communication with, 16
evaluation of, 380-382, 381t, 382b
scheduling stressors on, 11
Patient-centered care, 56
Perceived age, 8-9
Perceived general health, 4-5
Peri-implant diseases, 483
Periodontal disease

collapsed occlusion associated with, 94f,

1411f
obesity and, 96
osteoporosis as risk factor for, 95
terminal dentition caused by, 91-92,
93f-94f
Periodontitis, 95, 96f
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Photogrammetry, 502, 504, 504f
Photographs
data acquisition from, 63, 63f-64f
full-face, 29, 30f, 36, 45f, 471, 63, 141f
preprosthetic surgery, 110, 111f
Photopolymers, 209-210
Pink esthetics, 510-511
Pink prosthesis, 520f
Pixel size, 244, 245f
Platinum rule, 4
Pleasure curve, 268
PMMA. See Polymethyl methacrylate.
Polishing, 527f-528f
Polygon file format, 240
PolyJet printers, 254, 254f
Polymaster flask, 203
Polymerization shrinkage, 210
Polymethyl methacrylate. See also Denture
materials.
autopolymerizing, 218
disks/pucks, 206, 210, 213
dough technique for, 202-203
fluid resin technique with, 203, 204f
heat-activated, 218
impact-resistant, 224
limitation of, 218
linear shrinkage of, 275
pack-and-pressure technique, 203, 203f,
210
photopolymers versus, 209
polymerization of, 203, 206

Polyvinyl siloxane, 20, 21f, 357, 388, 396, 455,

469
Positivity, 9
Posterior determinant of occlusion, 261
Posterior extension
correction of, 176, 178, 179f
illustration of, 178f
Pound's triangle, 297 367, 368f, 391
Poverty, 166, 167t
Preliminary casts, 19, 19f
Preliminary impressions
biofunctional prosthetic system
mandibular, 338-342, 338f-342f
maxillary, 333-338, 334f-338f
tray positioning, 335f, 337f, 340f
tray selection for, 333-334, 334f
description of, 302, 304f-305f
Prepolymerized milling materials, 173, 173f
Preprosthetic surgery
alveolectomy, 114-115
alveoloplasty, 109b, 114
benefits of, 107 109, 109b

case studies of, 123f-161f
cephalometric readings for, 110, 112f
communication in, 114-121
esthetic benefits of, 109b
extraction site management uses of, 109b
failure to perform, 109
high smile, 112, 113f
master casts for, 115, 115f
maxillary central incisor position, 112-113,
113f
photographs before, 110, 111f
procedures included in, 109
prosthetic fit and function benefits of, 109b
provisional prosthesis after, 107, 108f
ridge resorption management by, 109b
soft tissue optimization benefits of, 109b
surgical options for, 114
surgical procedure for, 161f
treatment planning for, 110-114, 122f
Press packing technique, 315f
Pressure indicator paste, 183, 183f, 323
Primary impression
frenal attachments on, 19
information provided by, 17
intraoral data from, 69
mandible, 43, 43f
maxilla, 42f, 43
muscle attachments on, 19
open tray technique for, 42f, 43
silicones for, 43
tray selection for, 17
window technique, 43
Printhead 3D printing, 254-255
Printing resins, 210
Profilometer, 230-231
Proinflammatory cytokines, 96
Prosthesis. See also Biofunctional prosthetic
system.
delivery of, 38-40, 38f-40f, 46f, 174
fabrication of, 217
follow-up visits for, 174
provisional. See Provisional prosthesis.
provisional hybrid, 83f, 84
removable. See Removable prostheses.
trial insertion of, 32, 35f
Prosthodontic care, 169-170
Protrusive movement, 260
Provisional prosthesis
extraoral scans of, 498f
fabrication of, 149f, 501f
immediate, 107, 108f
immediate loading of, 502f
Push-out test, 227 227f



Q
Qualitative surface analysis, 231-232, 233t
Quality assessment, 11

R
Radiography, 64, 66
Record bases
description of, 290-291
fabrication of, 292-293, 293f
illustration of, 291f
mandibular, 292-293
maxillary, 292-293
model analysis for, 292
outlining for, 292
thickness of, 293
Reference denture technique
benefits of, 383-385
bite registration, 387-388, 388f
bite scan, 406f-407f
CAD software, 402
case study of, 393-414, 393f-414f, 466-
468, 467f
centric relation, 387-388, 388f, 409
clinical record acquisition, 394-402
communication for
Alma Gauge used in, 390, 390f
channels of, 389
difficult, 392
home care, 392, 392f
tools of, 390-391, 390f-391f
tooth selection discussions, 390-391
virtual, 391, 391f
description of, 49, 138f, 196f, 197 379
functional try-in
description of, 408f, 408-409
indications for, 408-409
modifications after, 409-410
implant overdentures, 466-484
impressions, 386
maxillomandibular relationships, 387-388
monoblock try-in
description of, 408-409
modifications after, 409-410
monolithic complete dentures, 418-424,
419f-424f
patient cohorts, 380
patient evaluation, 380-382, 381t, 382b
vertical relation, 387
Regenerative medicine, 234
Registration notches, 300, 300f
Relining, 47 49
Removable dentures
immediate, 165
terminal dentition treated with, 101, 103f

Removable prostheses
digital, fabrication of, 372, 372f-373f
gloss retention in, 229
path of insertion for, 179
pillars of, 16
three-body wear testing of, 229, 229f
Removable prosthodontics, 282, 297, 390
Resin tanks, 245, 248
Resin try-ins
benefits of, 188
illustration of, 190f
marking of, 191f
modifications to, using software, 193, 193f
take-home try-in using, 194
wash impression from, 192, 192f
wax try-ins versus, 190f-191f, 193
Rest position, 298
Retention slots, 465
Retromolar pads, 18, 18f, 339, 369
Retromylohyoid fossa, 19
Returned contact position, 45
Reverse curve of Wilson, 268
Ridge augmentation, 109b
Ridge preservation, 109b
Ridge resorption
after tooth extraction, 169
bilateral balanced occlusion indications for,
270
preprosthetic surgery benefits for, 109b
Rugae, 396

S
Saliva, 168
Scan bodies, 443, 444f
Scanning
analog impressions, 75, 77f
for conventional data acquisition, 75-76,
771,78
description of, 50, 50f
stone casts, 75, 76f
360-degree, 78-80, 78f-80f
Secondary impression
custom tray fabrication from, 19, 19f
mandibular, 20, 20f, 43, 43f
maxillary, 20, 20f
purpose of, 19-20
two-step polyvinyl siloxane, 20, 21f
Selective laser melting technology. See SLM
technology.
Selective relief, in virtual casts, 181-183, 182f
Self-esteem, 170
SEMCD. See Suction-effective mandibular
complete denture.
Semiadjustable articulator, 310f

Semi-anatomical denture teeth, 266, 266f, 276,
281f
SER cycle, 256
Serotonin, 7
Shade mapping, 518f
Shear bond strength test, 226, 227f
Silicone fit checker, 39-40, 40f, 47
Single-unit dental implants, 101, 101f
Sjogren’s syndrome, 96, 168
SLA 3D printer, 250-252, 251f-252f
Slicing software, 242
SLM technology, 252-253, 252f-253f
Smile
buccal corridor and, 297
design of, 63-64, 65f, 73, 112-113, 118,
1191, 142f, 4011, 4711
Smiling
in adults, 8
brain stimulation caused by, 7-9
health and wellness benefits of, 8
mental health and, 7
neuropeptides released during, 7
neurotransmitters released during, 7
positivity and, 9
psychosocial implications of, 4
youthfulness and, 9
Smoking, 96, 97f, 167t
SNA, 110, 112f
SNB, 110, 112f
Socket preservation, 109b
Software. See Design software.
Speech assessment, 36
SprintRay High Impact dentures, 410, 411f
SR Ivocap system, 205
Stains, 518f-520f, 523f-524f
Stanford triangle format, 240
STL file format, 238, 239f, 240, 395, 427-428
Stone casts
case study of, 302, 304f
scanning of, 75, 76f, 84f
Stratos system, 72
Sublingual fold space, 385
Subscription economics, 256
Subtractive manufacturing, 234, 240, 354f, 463
Suction-effective mandibular complete denture
biofunctional prosthetic system following.
See Biofunctional prosthetic system.
fabricating, requirements for, 356
functional impression for, 360f
overview of, 331-332
Surface conditioners, 526f
Surface roughness, 229-231, 230f-231f, 233t
Surface roughness gauges, 230, 230f
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Surgery

fear of, 11

preprosthetic. See Preprosthetic surgery.
Surgical guide, 82-84, 83f, 1271, 129f-130f, 150f
Swallowing, 5

T
Take-home try-ins, 194
Technician training, 540-541
Temporomandibular joint
as diarthrodial joint, 260
occlusion affected by, 260
Terminal dentition
case study of, 122f
causes of
bruxism, 95, 95f
caries, 92, 93f, 95-96, 96f
diabetes mellitus, 95, 96f
lifestyle, 96, 97f
methamphetamine abuse, 96, 97f, 152f
occlusal wear, 95, 95f
oral cancer, 96, 96f
periodontal disease, 92, 93f-94f
smoking, 96, 97f
systemic health conditions, 95-96, 96f
tobacco use, 96, 97f
trauma, 94f, 95
chewing affected by, 98
consequences of, 98
definition of, 89
diagnosis of, 98-99, 99f
illustration of, 90f
psychosocial effects of, 4
restorative work and, 104
treatment of
all-on-X implants, 101, 102f
bone grafting, 100f, 101
fixed partial dentures, 99, 99f
full-mouth reconstruction, 100f, 101
options for, 89, 91-92
removable dentures, 101, 103f
single-unit dental implants, 101, 101f
33-degree denture teeth, 267
Thompson stick, 38f
Three-body wear testing, 229, 229f
3D bite plate, 350, 350f-351f, 356-357, 361f
3D facial scanning, 63, 65f
3D printer
accessories with, 247
cartridge resin system, 251, 251f
closed resin system with, 251
DLPR 246-247 247f
ergonomic setup for, 243, 243f
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heating features of, 244
history of, 237
illustration of, 219f
installation of, 243, 243f
LCD, 244-245, 246f
MultiJet, 255
nearfield communication readers, 251
pixel size, 244, 245f
PolyJet, 254, 254f
professional, 255-256
selection of, 242
SLA, 250-252, 2511-252f
speed of, 243
supports, 247, 248f
transparent film, 249
warm-up features of, 244
wavelength of, 244
3D printing
applications, 240-241
CAM software, 242
of crowns, 249, 250f
economics of, 255-256
education on, 541-542
file format, 238, 240
future of, 256-257
getting started, 242-243
history of, 237
implantology applications of, 241
in-office, 241
materials used in, 240
metal powder for, 252f
milling versus, 240
post-printing procedures, 541
post-processing associated with, 240
print cycles, 541
printhead, 254-255
resins, 242
systems for, 410, 4111-412f
technical aspects of, 244
workflow for, 238-240
3D-printed composite resins, 219
3D-printed denture base
properties of, 412
push-out test for, 227
3D-printed dentures
case study of, 534f
description of, 208-209, 208f-209f, 214
fabrication of, 418
try-in, 324f, 371f
3D-printed materials, 231
3D-printed pink base, 131f
3D-printed prosthesis, 521f
3D-printed try-in, 423f, 461f

360-degree scanning, 78-80, 78f-80f
Three-point bend test, 224, 224f
3Shape Automate, 548
3Shape Dental System, 403, 405f, 422f, 475
3Shape software, 50f, 153f
3Shape TRIOS intraoral scanners, 548
Tissue surface artifacts, 176, 177f
Titanium base, 496f, 496-497
Titanium oxide powder, 78, 80
TMJ. See Temporomandibular joint.
Tobacco use, 96, 97f
Tongue retraction, 73, 74f
Tooth bonding, to denture base, 207f, 212-213
Tooth decay. See Caries.
Tooth extraction
bone grafting and, 100f
case study of, 133f, 157f
esthetic restorations and, 91
on master casts, 115, 116f
preprosthetic surgery for site management
after, 109b
ridge resorption after, 169
surgical guide for, 144f
virtual, 128f, 155f
Tooth loss
diabetes mellitus as cause of, 95, 96f
psychosocial effects of, 10
Tooth morphology, 508f-509f
Tooth shade mapping, 508f
Tooth texturizing, 517f
Torgue control, 36, 36f
Trauma, 94f, 95
Treatment planning, for preprosthetic surgery,
110-114
Triangulation, 238, 240
TRIOS 10S workflow, 347 349f, 366, 432
Try-in
fabrication of, 323
functional. See Functional try-in.
monoblock, 464f
multiple, 192-193
resin. See Resin try-in.
take-home, 194
3D-printed, 423f, 461f
wax, 190f-1911, 193, 511, 512f
Two-implant tissue-supported overdenture,
440, 4401

U

Ultimate flexural strength, 210-212, 212f

Undercuts, 179-181, 180f-181f

Universal Transfer System CAD, 711, 71-72,
811, 271, 327 346, 360-361



\"
Value-based dentistry, 10-11
VDO. See Vertical dimension of occlusion.
VDR. See Vertical dimension at rest.
Vertical alveoloplasty, 115
Vertical dimension at rest, 295, 298, 308, 344,
363f, 387
Vertical dimension of occlusion
in analog denture setup, 272
for biofunctional prosthetic system, 344,
354
Conmetior gauge for obtaining, 80f
data acquisition, 70
definition of, 295-296
description of, 24
guides to, 387
loss of, 41
mandibular record base for setting of, 26f,
27
measurement methods for, 26f, 27
occlusal plane and, 27, 27f
recording of, 298, 344, 396, 456, 468f
verification of, 362, 363f
wax occlusal rims for determining, 294-295
Vertical relation, 287
Vestibuloplasty, 109b
Virtual casts
intaglio surface, 183, 183f
mandibular, 180f
maxillary, 180f
selective relief in, 181-183, 182f
tissue topography of, 183
undercuts for, 179-181, 180f-181f
Virtual models
creation of, 176
design software for, 176, 177f
posterior extension correction, 176, 178,
179f
tissue surface artifact correction, 176, 177f
Virtual patient, 62, 66, 671, 142f
Virtual reality, 86
Virtual tooth extraction, 128f, 155f
VR. See Virtual reality.
Vulcanite dentures, 202, 202f

w
Wash impression, 192, 192f, 397
Wavelength, 244
Wax rim(s)
adjustments to, 296-301
buccal corridor, 297-298
case example of, 44f
case study fabrication of, 306, 307f

centric relation recording, 298, 299f
description of, 22, 285
digital, 302
fabrication of, 22f, 294-295
illustration of, 291f
impressions for, 274f
jaw relationship recorded using, 24f
length of, 296
mandibular, 23, 23f, 294, 298
maxillary, 23, 23f, 294
orientation of planes, 296-297
patient profile and, 296
purpose of, 290
recording the guidelines, 301, 301f
registration notches, 300, 300f
scanning of, 275f
Wax rim plane, 298
Wax try-ins, 190f-191f, 193, 385, 5611, 512f
Wax-ups, 184f
\Wear rate, 233t
Wear test, 228f
Weider retractor, 73, 74f
W{. See Fracture work.
White stain, 522f
Williams method, 390
Willis bite gauge, 70, 70f, 81f, 298, 308, 308f
Window impression technique, 43
Women
life expectancy in, 166
self-esteem in, 170
Wooden dentures, 200, 201f
Work of fracture, 225, 225t, 233t
Working side interferences, 38
Working-side condyle, 262

X

Xerostomia, 96

Y

Youthfulness, 9

Z
Zirconia framework, 496f, 496-497
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The digital revolution in dentistry has opened doors for precise planning
and execution of digital denture fabrication, and this book reflects the

true power of digital complete dentures. From digital data acquisition to
preprosthetic considerations, denture materials and 3D printing, and work-
flows galore, this book details the protocols you'll need to fabricate com-
plete dentures that fit, function, and truly change the life of your patient.

Eric D. Kukucka, pbp, is an internationally recognized authority in removable prosthetics, implant-
supported full-arch rehabilitation, and digital denture innovation. Trained in denturism at George
Brown College in Toronto, Canada, he is widely known for his contributions to digital denture
design, intraoral scanning strategies, and modern manufacturing workflows and has collaborated
with leading global dental technology companies to help shape many of the systems used world-
wide today. He currently serves as Vice President of Clinical Removable Prosthetics and Design
Technologies at Aspen Dental, where he leads clinical strategy, education, and research initiatives
supporting removable and full-arch care at scale, with a focus on advancing precision, predictability,
and patient outcomes through technology and evidence-based standards.

Nelson R.EA. Silva, cpT, pps, Msc, Phb, is Professor in the Department of Restorative Dentistry at
the Federal University of Minas Gerais (UFMG) in Belo Horizonte, Brazil. He is a certified dental
technician and served as Assistant and Associate Professor in the Department of Prosthodontics/
Biomaterials at New York University for 11 years. Dr Silva has provided numerous contributions to
dental books and has published over 100 articles in scientific journals. His clinical and research skills
involve translational research, disruptive technology in dentistry, laboratory and clinical aspects for the
success of cosmetic restorations, removable partial and complete dentures, and implant therapies
using CAD/CAM technology. He has extensive experience in consulting for companies in the dental
industry as well as participation in product development in the field of digitalization.
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