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PREFACE

Almost 10 years after the publication of the �rst 
book (The Digital Revolution: The Learning Curve), 
which has become a benchmark in digital dentist-
ry, the Agnini brothers are back with a new volume 
that will help the reader consolidate the technologi-
cal knowledge that our profession has undergone in 
this unprecedented period.
It is a great honor for me to write this preface be-
cause I follow very closely the work of Alessandro 
and Andrea, two clinicians and educators who have 
made excellence and passion for their work their 
hallmarks. Their motivation to always push their own 
limits, step out of their comfort zone, and illustrate 
the most modern directions in dentistry to their col-
leagues has allowed them to become pioneers of 
many solutions in the digital �eld. They are among 
the few I know who have made digital dentistry a 
daily clinical routine by developing and implementing 
simple and effective protocols. They have made a 
determined effort to overcome the learning curve, 
moving away from their comfort zone and making 
the ‘new’ a ‘new normal’ for themselves and their 
patients.
Today, their clinics revolve entirely around digital sys-
tems and their cases demonstrate how this allows 
them to work with less stress, achieving enviable 
levels of ef�ciency, predictability, and success.
Thanks to their tenacity, staying true to their ‘vision’ 
and willingness to �nd effective solutions to ev-
eryday problems, develop ef�cient work�ows and 

renovate their working environments, they have be-
come one of my main references when it comes to 
understanding what works and what doesn’t in the 
universe of digital dentistry.
I often rely on them to test our innovations and their 
feedback has become one of the cornerstones for 
the evolution of Digital Smile Design. That’s why I 
believe this book is a must-have for all practitioners 
who want to stay ahead of the curve, differentiate 
themselves through the use of new technologies, 
and let their patients experience all the bene�ts that 
modern dentistry has to offer. As I always say, den-
tistry is going through an exciting time, combining 
great challenges with unmissable opportunities.
It is up to us to make the next decade of the profes-
sion exciting and thus increase our chances of suc-
cess. Immerse yourself in the solutions described in 
this volume, set your sights on new horizons, and 
enjoy the journey into the future of multidisciplinary 
digital dentistry.

Christian Coachman

PREFACE
digital dentistry.

Christian Coachman
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PREFACE

‘The best way to predict the future is to invent it’, 
claimed the American mathematician Alan Kay, 
driven by his faith in science. The work carried out 
in recent years by Alessandro and Andrea seems 
to have taken Kay’s words literally. They were the 
�rst to invent the future that is now our present.
Our community owes so much to their contribu-
tion. Half of what we know every 5 years becomes 
obsolete. We can assume that in a digitally acceler-
ated age, such as the one we are living, the obso-
lescence of knowledge is even faster. The authors 
have persevered with great success on their path 
of innovation in the dental profession, sharing their 
results and perfected protocols with the entire sci-
enti�c community, giving us another great text that 
will accompany clinicians in their digital revolution.
Continuous experimentation, research, learning, 
and the desire for innovation have been pursued 
by Alessandro and Andrea, who have always felt 
that what they did today would not be enough for 
tomorrow. It is from this principle that the book 
you hold in your hands right now was born. These 
years of experience in the digital revolution have 
been summed up in a wonderful example of the 
marriage of science and practice. Digital dentistry 
taken to a new level, not more complex, but sim-
pler and more complete.
In short, a revolution that now truly affects every-
one and not just a small clinical elite, that is true 
progress, to paraphrase Henry Ford.

This is the real revolution that will bene�t �rst and 
foremost our patients who will be able to be treat-
ed with greater ef�ciency, predictability, and mutual 
satisfaction.
All I can do is thank Andrea and Alessandro for 
sharing their knowledge with all of us at all times, 
and for showing us before anyone else the poten-
tial of digital dentistry, with ethics, thoroughness, 
competence, and above all inclusiveness. The 
chapters are very well organized, �rst illustrating 
the ‘concept behind’, supported by scienti�c data, 
and �nally presenting comprehensive and explan-
atory clinical cases of the topic covered in each 
individual chapter. The beautiful iconography and 
numerous contributions of the highest level once 
again make the text of the Agnini brothers a must-
have in the library of the modern and contemporary 
dentist.

Mario Imburgia
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Digitalize your practice!

Digital dentistry is more topical than ever

In the 8 years since the publication of the �rst book, 
the entire digital work�ow has evolved steadily 
and at great speed. In fact, looking back, one can 
realize not only how limited the market supply of 
innovative technologies and tools was compared 
to today, but above all the progress that has taken 
place in terms of technological development and 
the dissemination of these devices.
The increasing supply of technologies has in-
creased the commercial competition between 
manufacturers and has also led, in most cases, to 
a decrease in the manufacturing and sales costs 
of individual devices.
This trend gives a good idea of what will happen 
in the next 5 years, also considering that the com-
puting power of computers, and therefore of soft-
ware, is constantly increasing by about 50% with 
each update. 

What we are experiencing is therefore an epochal 
change, in which the spread of new technologies 
is combined with the use of high-performance 
materials.
However, not everyone seems to think so; in fact, 
while dentists are enthusiastic about the bene�ts 
of technology, many clinicians are skeptical about 
whether the bene�ts of a digital work�ow justify 
the often very high costs.
The economic aspect is not to be underestimat-
ed: everything digital requires costly investments. 
The speed with which the market offers ever more 
innovative and advanced technologies means 
that, on the downside, it is also dif�cult to make 
them productive.
As a consequence of this rather common think-
ing, we come to terms with a reality that still sees 
very few dental practices being equipped with 
new technologies and a disconnect between 
them and the dentistry still practiced in the world 
today. This is all the more true if one considers the 
fact that embracing technology entails a totally 
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different approach to that to which many clini-
cians are accustomed; it is therefore normal that 
this work�ow has found people who are ready, by 
passion or mindset, to undertake the change and 
those who, on the other hand, have remained re-
luctant also, but not only, because of the costs.
The dentist is a conservative practitioner by na-
ture, who, before embarking on a change, needs 
to have �rst-hand, concrete knowledge of the 
new tools and the bene�ts they can bring to their 
work�ow.
In this respect, the individual attitude toward digi-
tal technology and the era in which the practitioner 
was born and trained must be considered as pre-
ponderant elements. The analog approach of a 
50-year-old dentist, who trained about 25 years 
ago, may slow down access to modern technol-
ogies because the clinician will be more reluctant 
to step out of their comfort zone and abandon 
their established habits. For example, the transi-
tion from plaster models, which can be touched 
by hand, to digital �les of impressions available 
on a touchscreen can create, in people less ac-
customed to technology, a sense of disorientation 
and an impression of uncertainty.
On the contrary, it is very likely that the entry of 
younger professionals, who, being between 25 
and 30 years old, can be de�ned as ‘digital na-
tives’, into the world of work will be accompa-
nied by a greater impetus and naturalness in ab-
sorbing and implementing new techniques and 
technologies.
Continuing to consider the practitioners’ approach 
to digital dentistry, there is an interesting paradox: 
although the uptake of intraoral scanners in clin-
ics is only around 13%, conference halls around 
the world are �lled with enthusiastic practitioners 
attending presentations focused purely on digital 
and the potential of new technologies. This ev-
idence shows that although digital dentistry is 
still the preserve of a few, most clinicians are in-
trigued and attracted by the era of transition that 
is sweeping this sector.
And to better understand the importance of ‘digi-
tal thinking’, a rather signi�cant consideration was 

provided by a recent research conducted by an 
American insurance company, which brought to 
light how consumer needs related to the world of 
dentistry change from generation to generation; 
therefore, that dental practices wishing to be suc-
cessful in the near future will have to pay attention 
to the needs of the generation of patients born 
from 2000 onward. This survey, conducted by 
researchers at Lincoln Financial Group, involved 
1,000 adults over the age of 18 and revealed the 
main criteria for patient choice and retention.
Initial results highlighted how the quality of care, 
environment, and patient experience within the 
practice are all key factors in attracting and retain-
ing patients, but how there are others that are far 
more signi�cant for the generation of millennials. 
In fact, 40% of this group of participants consid-
er elements such as the website and social page 
‘very important’, compared to just 14% of the 
‘baby boomers’ generation.
Millennials would also like to be able to schedule 
or change appointments directly on the website, 
considering the complete digitization of the prac-
tice, including the possibility of using some of the 
services offered via a dedicated app, as an abso-
lute added value.
These considerations are further corroborated by 
data revealing that 72% of Italians regularly ac-
cess the Internet and there are 34 million active 
accounts, 28 million of which log in directly from 
a mobile device.
It is precisely the latter, access to social channels 
via mobile devices, that saw the greatest increase 
(+26%) in the last 12 months of 2020, demon-
strating an increasing propensity to interact on the 
move and in an active manner with all the content 
that can be consulted online. This shows how 
consumer expectations are rapidly changing in 
many areas, not least in dental care.
While it remains important to understand what the 
core values are for each age group, understand-
ing the expectations of the younger generation 
can be a strategic step since these are the con-
sumers who will help shape the near future of our 
industry.
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INTRODUCTION

Having analyzed these data, in our opinion, any 
dental practitioner who cares about the business 
of their practice and wants to retain patients must 
not make the mistake of underestimating the 
power of technology; ignoring it and thinking one 
can do without it could condemn the clinician to 
a position of disadvantage compared to competi-
tors, with great dif�culty then in making up for lost 
time. Digital changes and the development of new 
technologies happen very quickly and require one 
to stay constantly up to date; clinicians in step 
with the times, therefore, must make an effort to 
identify how best to use the various innovations 
and undertake training if necessary to help them 
do so.
Arguably, the key to understanding the true po-
tential of technology and adapting it to one’s clin-
ical practice lies in de�ning what the actual ben-
e�ts of individual instruments are; these must go 
beyond mere patient satisfaction and pursue a 
real improvement in oral health.
It is essential that the practitioner is the main ac-
tor in this change of mentality, reorganizing the 
entire work�ow, from diagnosis to �nalization of 
clinical therapy, and infecting all team members 
with enthusiasm.
The technologies available today respond per-
fectly to these needs; thanks to the accuracy and 
extreme versatility of these instruments, practi-
tioners wondering how to return on their invest-
ment will realize that they will be able to use the 
scanner every day in every single patient.
In fact, intraoral scanners should no longer be 
seen only as a counterpoint to traditional impres-
sions but rather as a very powerful visual com-
munication tool: clinicians will be able to support 
their explanations with images that help patients 
understand their problems and the importance of 
the proposed treatment.
By doing so, the patient’s perceived value of 
the recommended treatments will increase 

exponentially, and with it, the acceptance rate of 
the quotations. Of course, the use of technolo-
gy, like any other procedure, involves a gradual 
learning curve but once clinicians have learned 
and made the digital work�ow their own, there is 
no turning back.
So, when we talk about digital dentistry, the main 
challenges are to implement digital in our daily 
routine, to prepare our staff for the digital change, 
and to change our mindset.
It is very cool to talk about digital, but optimizing 
a digital dental practice to make more pro�t is 
something very different and the main objective 
is to give better dental services and care to the 
patient in an ef�cient manner.
The entire practice will have to be prepared for 
change: not only clinical procedures but also 
the con�guration and organization of the waiting 
room, marketing strategies, communication, will 
have to be managed in a digital environment.
The question that arises nowadays and which we 
will try to answer in the pages of this book is: 
What are the real challenges we have to face in 
the near future in the digital �eld to make it routine 
in our practice and take advantage of its great 
potential?
To date, the main challenges have been the 
learning curve, �nancial investment, aligning the 
team to the change, and changing the mindset 
of the clinic owner.
The learning curve is certainly an important as-
pect; just think of the many digital hardware and 
software that every dentist has to know and im-
plement in their daily clinical routine. However, it 
should be pointed out that companies are pro-
ducing more and more user-friendly technologies 
and are implementing customer services, that 
arti�cial intelligence is gaining ground, processes 
are becoming increasingly automated, and that 
the possibility of outsourcing part of the digital 
work�ow is growing strongly.
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So, analyzing these considerations, it appears 
that the learning curve is probably not the real 
challenge in the near future.
If one then considers the �nancial investment 
required to purchase these technologies, it is 
safe to assume that this too will no longer be a 
critical issue in the near future. 
Unlike early adopters (or innovators), who had 
to invest time and money that was certainly 
disproportionate to the initial �nancial return, 
today’s buyers will bene�t from a more immedi-
ate return on investment due to the fact that the 
more technologies evolve, the more their cost 
tends to decrease and they become more ver-
satile and ef�cient.
The third challenge, perhaps the most critical, is 
to align one’s team to the digital change, mak-
ing sure that each staff member learns, but �rst 
becomes enthusiastic, about these novelties. 
Here again, in our view, the takeover of the new 
generations, increasingly exposed to the digital 
universe as early as school and university, will 
be accompanied by an ever more natural ability 
to master the technologies and integrate them 
into one’s work�ow, which is the way forward.
This can only happen if the dental practice own-
er is the �rst to change their mindset and enthu-
siastically embrace technology.

However, this dynamic is happening naturally to-
day as any successful dentist who knows the fun-
damentals of business strategy understands the 
importance of exploiting tools to differentiate while 
maintaining the effectiveness and quality of care 
and thus surviving in the growing competition in 
our industry.
It follows that, in the near future, the main chal-
lenge to be truly digitally ef�cient will be to man-
age all the information collected by the different 
players, company, staff, dentist, dental technician, 
and integrate it with each other. The advantage 
here will come from the spread of digital platforms 
that will make it easy and automatic to store and 
share digital data, regardless of the software and 
hardware used to acquire them.
In conclusion, assuming that the digital revolution 
is already the present of dentistry and will certain-
ly be its future, the best choice for us clinicians 
who want to remain at the forefront, with the great 
advantage of having the knowledge of tradition 
behind us, is to unconditionally embrace the dig-
ital mindset. Stepping out of our comfort zone 
will allow us to appreciate the bene�ts and thus 
continuously raise the quality of care we offer our 
patients, who, in turn, will be able to better under-
stand the real value of our services.

Alessandro and Andrea Agnini
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PRESENTATION

When we started writing this second volume, at the 
height of the lockdown, the world was experiencing 
moments of worry, uncertainty, and an inability to 
plan. The pandemic highlighted a key aspect of our 
profession: the value of human connection.
The questions we were all asking were: How will 
dentistry change in this new normal? How could 
we rework our work�ows to be better dentists and 
provide more effective, predictable, and safe results 
for our patients?
Once daily activities resumed, the keywords in the 
search for dental care have become ‘differentiation’ 
and ‘trust’. These aspects depend, in part, on the 
way we are and how we interface with patients, but 
also on the importance we give to the concepts of 
health and well-being, which are now more of a pri-
ority than ever.
Virtual consultations and telemedicine have provid-
ed more accessible strategies to communicate the 
potential of dentistry and will remain a valuable en-
gagement tool in the post-COVID-19 era.
The latest generation of scanners, in addition to 
achieving very high levels of accuracy, have facili-
tated doctor–patient communication and increased 
the overall comfort of appointments, promoting an 
increasingly patient-centered approach. The keys 
to success in getting the most out of these tech-
nological innovations remain, however, the synergy 
between the different team members, the centrality 
of the patient, and the relationship between clini-
cian and dental technician.
The conditions for this cooperation to be effective 
and fruitful are now better than ever thanks to the 
development of technology; digitization of patients 
allows for asynchronous and instantaneous com-
munication, overcoming the limits of space and 
time.

X-rays, intraoral scans and a wide range of work-
ing and planning data can be taken in seconds in 
the of�ce and immediately sent to the laboratory for 
evaluation and discussion.
But that’s not all: the drafting of this volume made 
us think about and motivate a major renovation 
of the working environment, through a thoughtful 
study of design, colors, scents, and materials. The 
aim was to make our patients feel that they had 
arrived in a comfortable environment, creating a re-
laxing experience from the very �rst moment.
Indeed, we are convinced that now is the time to 
carve out a new normal; while the economic impact 
on dental practices, suppliers, manufacturers and, 
above all, patients has been and will continue to 
be signi�cant, digital applications will help us to in-
crease communication, biosecurity, and standard-
ization, concepts that are fundamental to looking to 
the future without uncertainty.

Alessandro and Andrea Agnini
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Introduction

Implantology in itself is not a discipline, it becomes 

one when it merges with prosthetics and is based 

on principles of biology and periodontology. Simi-

larly, digital dentistry without the foundations of tra-

ditional prosthetics has no predictable clinical ap-

plication.1 Only the integration of implant surgery 

techniques and digital dentistry with the dental 

disciplines makes it possible to treat patients cor-

rectly and professionally. It must also be remem-

bered that the long-term success of a treatment 

plan starts from an indispensable moment, the for-

mulation of a correct diagnosis. To this end, proper 

time must be devoted to the interview, objective 

examination with the patient, and the collection 

of clinical, radiographic, and photographic doc-

umentation. These data will allow the clinician to 

analyze the patient on three levels: macroesthet-

ics, which concerns the face; miniesthetics, which 

concerns the labiodental analysis; and microes-

thetics, which concerns the intraoral analysis. On 

the basis of the information acquired, the dental 

team will plan a smile rehabilitation that �ts into the 

harmony of the patient’s lips and face, considered 

in its entirety.2 It follows that the setting up of the 

treatment plan is not the sum of the therapies to 

be performed on individual teeth but the highest 

intellectual moment that one is required to perform 

in the care of a patient. In light of this, technologies 

are only of value if they are empowered by clinical 

and technical knowledge.
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Similarly, the practitioner must be able to exploit 

the potential of digital tools at their disposal to stay 

on the edge in an ever-changing dental universe 

(Fig 6.1).3

The three moments of the fully digital 

implant-prosthetic work�ow

In recent years, the implant-prosthetic discipline 

has progressed in several ways. These advances 

can be attributed to a better understanding of the 

anatomy of tissues, both soft and hard, and related 

variables, such as the role of thickness, width, and 

position of the keratinized gingiva, which can in-

�uence the long-term esthetic result. In addition 

to this, three-dimensional (3D) imaging techniques 

have greatly improved the assessment of hard tis-

sues, allowing the anatomy of the jaws and bone 

volume to be analyzed precisely.4 Digital technol-

ogies support clinicians from the very �rst steps 

of case management, from cone-beam computed 

tomography (CBCT) to virtual implant placement 

to prosthetic device production. The main advan-

tage of this approach is the ability to plan and op-

timize implant placement in a prosthetically guided 

manner, reducing surgical trauma and postoper-

ative morbidity and allowing immediate function 

when possible5 (Table 6-1).

Although the advantages of the technologies are 

obvious, this type of approach should not be con-

sidered without risks and complications. Some-

times the surgical guide is not accurate, resulting 

in problems of visibility and accessibility to the oral 

cavity, situations that can lead to implant malpo-

sition.6 This further reinforces the concept of how 

new technologies do not solve what does not 

work but rather optimize and make more ef�cient 

already established work�ows. Modern clinicians, 

therefore, must be familiar with both pathways 

(analog and digital) and develop decision-making 

�exibility to tailor their choices to the clinical case 

at hand (Figs 6.2 to 6.10).1

Fig 6.1 The advent of modern technologies in implant pros-
thetics has brought several bene�ts in terms of diagnosis, ef-
�ciency, standardization, and cost-effectiveness. Nevertheless, 
they would never replace the practitioner’s knowledge of clinical 
fundamentals.3

Table 6-1 The technology �ts into three major moments of the implant-prosthetic work�ow: the virtual planning phase; the surgical execu-
tion phase; and the prosthetic �nalization phase.

DIAGNOSIS
Planning software

Additive technology for surgical 
templates

Computer-guided surgery 
for implant placement 

and subsequent quality control

TREATMENT FINALIZATION
Digital impression

Single, partial, and complex digital 
work�ow

Prosthetic implant components
CAD/CAM manufactured prosthetic 

components

Virtual planning Surgical execution Prosthetic �nalization
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Figs 6.2 to 6.10 As this case, described in the previous volume, demonstrates, the therapeutic decision on how to manage two different ana-
tomical sites with the same immediate load postextraction approach derives from the practitioner’s biologic/surgical and prosthetic knowledge, 
while technology is used to optimize the steps, improving the overall ef�ciency of the treatment (in collaboration with orthodontist Luca Dondi).
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MOMENT 1

Virtual planning

As already mentioned, the introduction of mod-

ern digital devices into everyday clinical practice 

has radically changed the way dentists make di-

agnoses, draw up treatment plans, and perform 

clinical procedures. Attention to detail during each 

of these phases can mean the difference between 

success and failure. 3D x-ray equipment, intraoral 

scanners, and increasingly accurate and high-per-

formance software make it possible to acquire 

information about tissue anatomy and design the 

ideal implant placement according to the desired 

result (Table 6-2).7 The reliability of these tech-

niques is now well documented and is, under op-

timal clinical and anatomical conditions, the �rst 

therapeutic choice. The main advantages are the 

remarkable predictability and complete digitization 

of the work�ow, from data collection to surgical 

implementation to �nal rehabilitation. The elimina-

tion of several intermediate steps reduces the risk 

of error during each step of the clinical procedures.

Design is the most delicate step in the treatment 

plan and must take several parameters into ac-

count (Fig 6.11).8

For the success of these rehabilitations, espe-

cially the most complex ones, the quality and 

quantity of bone, the health status and availabil-

ity of soft tissue, the number, size, distribution, 

and loading conditions of the implants to be used 

are factors to be taken into serious consideration 

(Table 6-3).9

In fact, more than 50% of implant failures are relat-

ed to design errors.10–12 The purpose of planning, 

therefore, is to pave the way for the best possible 

outcome. It guides the clinician in ideal implant 

placement, optimizing function and esthetics and 

reducing treatment time. All this increases patient 

satisfaction and practice ef�ciency. Guided sur-

gery is one of the most fascinating applications of 

digital dentistry and has been made possible by 

the development of extremely sophisticated 3D 

x-ray equipment capable of providing highly pre-

cise anatomical information. In fact, special atten-

tion has always been paid to the development of 

instruments that allow detailed information about 

the anatomy of the jaws to be treated.13

Clinicians and technicians also have at their dis-

posal intraoral and facial scanners to acquire dig-

ital records directly on the patient. 

Table 6-2 Fully digital work�ow in the provisional surgical-prosthetic planning and execution phase.14

DIGITAL 
IMPRESSION

CBCT 3D PLANNING GUIDED SURGERY

DIAGNOSTIC DIGITAL 
WAX-UP

3D PRINTING MILLED PMMA

SURGICAL GUIDE 
PRODUCTION

MODEL 
WITH ANALOGS
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These data, in the conventional formulation of the 

treatment plan, are interfaced with the prosthetic 

design made with all the diagnostic tools available 

to the prosthetist.

In the last decade, the improvement in the accura-

cy of x-ray equipment and the introduction of spe-

ci�c software for data analysis have enabled the 

development of extremely sophisticated systems 

that allow operators to make precise assessments 

of the morphology of the jaws on their computers 

and simulate the various treatment options, having 

as constant reference the ideal prosthetic result.14

These programs enable the processing of infor-

mation from different sources, making it avail-

able to clinicians and dental technicians for the 

realization of their treatment plans and the man-

ufacture of manufacts with fully digital work�ows 

(Figs 6.12 and 6.13).15

Table 6-3 Incorrect use of CBCT could lead to inaccurate designs. This requires a learning curve in using the equipment and knowledge of 
certain fundamental aspects. These include the time to acquire an optimized 3D image, how to segment volumes, which resolutions to use 
according to the clinical case to avoid scattering or scanning noise, and how often to calibrate the equipment.14

Fig 6.11 The development of radiographic and clinical technologies has revolutionized the landscape of implant-prosthetic rehabilitation. 
CBCT plays a key role in the virtual plan phase.13

Use of CBCT Training Patient Indications Computer Exposure 
parameters
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The virtual models, in the form of standard tes-

sellation language (STL) �les, are directly sent to 

devices that, working through subtractive or ad-

ditive processes, generate the �nal product. This 

revolution in the way prosthetic rehabilitations are 

supported by osseointegrated implants has been 

de�ned ‘digital implantology’ (Figs 6.14 to 6.17).15

The development of software dedicated to diag-

nosis and planning has made the whole process 

reliable. Many of these programs, due to the 

wealth of functions they have at their disposal and 

their excellent compatibility with the CBCT devices 

on the market today, make it possible to visualize 

the anatomy of the jaws in great detail, separating 

and making bone elements, teeth, roots, sockets, 

nerves, soft tissue, and airways clearly identi�able. 

In the most advanced versions, they even make 

it possible to design cases involving bone recon-

struction, orthodontics, or orthognathic surgery 

(Figs 6.18 to 6.21).

If, on the one hand, the advent of computerized 

diagnostic technologies has reduced the surgical 

and prosthetic effort chair-side, a topic that will be 

discussed in the next section, on the other hand, 

it has decisively lengthened the time dedicated to 

information acquisition, data analysis, and treat-

ment planning. These steps must be conducted in 

a collegial manner between the surgeon, prosthe-

tist, dental technician, and planning software ex-

pert, analyzing every detail. Teamwork in this �rst 

phase represents the most delicate moment in the 

approach to implantology.

Fig 6.12 Sagittal section of a software-guided planning for a lower �rst molar. Through this approach, surgeon, prosthodontic, and dental 
technician work together more effectively to formulate the treatment plan. Fig 6.13 Modern 3D x-ray equipment, characterized by signi�-
cantly lower radiation emissions than in the past, enables the clinician to easily and accurately acquire all the information on the anatomy of 
the structures involved in surgery and predict the resistance that the drills will encounter when preparing the osteotomies.

Figs 6.14 to 6.17 Intraoral scanners easily detect morphologies and colors directly inside patients’ mouths, making all the complex procedures 
of traditional impression taking obsolete. The virtual models, contained in STL �les, are directly sent to speci�c equipment that works through 
subtractive or additive processes to generate the desired prosthetic device.16

12 13
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Fig 6.18 The latest generation of software is able to couple information available in different formats, enabling the clinician to plan complex 
implant-prosthetic rehabilitations. Fig 6.19 Another aspect not to be underestimated concerns the design and production of the surgical 
template, some of the most decisive elements for the overall accuracy of the work�ow. Fig 6.20 The most commonly used surgical tem-
plates are those with dento-mucosal and mucosal support; the stability of these can be improved by arranging the positioning of �xation 
pins. The planning software can predetermine their location, inclination, length, and depth on the basis of existing anatomical structures 
that are perfectly visible thanks to modern CBCT.14 Fig 6.21 Diagnosis and planning are the keys to success in implant prosthetics. For 
successful computer-guided planning, the clinician must rely on their biologic and traditional knowledge, guiding surgery with the brain 
before the computer.

18

19

20 21
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MOMENT 2

Guided surgery

The planning phase is the main and most delicate 

part of the approach to this discipline since any 

inaccuracy could lead to errors in implant place-

ment (Figs 6.22 to 6.29). Errors may concern, for 

example, inadvertent movements of the patient 

during CBCT registration, incorrect positioning 

of the prosthesis during scanning, or inaccura-

cies in the design and manufacture of the surgi-

cal template.

The tolerance of osteotomy drills with respect 

to the surgical template can cause variations in 

the position of the apex, head, and implant axis.

Figs 6.22 to 6.29 Digital technologies have had a revolutionary impact on the way cases are diagnosed and planned. This is well demon-
strated by this clinical example, very similar to the one in the previous paragraph, developed using the same immediate loading approach 
but, unlike 10 years ago, using a fully digital work�ow. In the case of postextraction procedures, indicated for the management of the two 
premolars that are now without prognosis, guided surgery can be extremely useful in positioning the implants with extreme accuracy. 
Modern software allows the clinico-dental team to simulate the planned extractions and, at the same time, plan in a virtual environment the 
exact position of the implants within the postextraction sockets. The most recent updates of such programs have made segmentation pro-
cesses possible to clearly separate the dental elements from the alveolar bone, improving the virtual visualization of the patient’s anatomy. 
This facilitates the clinician in de�ning the correct implant axes, always guided by the ideal prosthetic design. Correct implant positioning 
consists of trying to engage at least 3 mm of bone apically to the alveolus and determining a 3D position that takes into account the biologic 
width and physiologic changes that occur during the healing period. In the case under analysis, being two adjacent implants, the evaluation 
of the vertical biologic width was one of the keys to success in ensuring the presence of the inter-implant papilla, which is decisive for the 
�nal esthetic success.

Figs 6.30 to 6.32 The two extractions were performed without opening any �ap, thus preserving the periosteum as vascular support for the 
area. In particular, a strong Periotome17 (Agnini brothers SVG kit, Omnia spa, Fidenza) cutting tip was used to resect the periodontal �bers and 
mobilize the roots, which were then removed with dedicated extraction forceps. Before implant placement, the sockets must be curetted as 
best as possible to remove any debris and in�ammatory tissue.

Diagnosis CBCT + digital project Provisional and surgical 
guide production Surgery
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During the surgical phase, having a high-perfor-

mance surgical kit is one of the most important 

aspects. Nowadays, there are carbon-coated 

diamond burs that have a better resistance to 

wear and corrosion, reducing friction and con-

sequently minimizing the risk of overheating 

bone.19 These burs must follow a well-agreed 

sequence, based on the indications of surgi-

cal reports; in fact, they are produced in such a 

way that the tail of one insert corresponds ex-

actly to the diameter of the tip of the next one 

(Figs 6.30 to 6.36). 

Figs 6.33 to 6.36 Detail of implant osteotomy. In most cases, it is important to follow the complete drill sequence as indicated by the surgical 
report. This indication may vary in cases of postextraction sockets such as the one in question, where site underpreparation techniques, related 
to the clinician’s skills, are necessary to obtain the primary stability required to immediately load the implants. Once the drill has been inserted 
inside the guide, before starting the drill, it must be ensured that its tip is engaged in the bone to avoid directional errors. A critical element, 
when switching from one drill to the next, is to ensure that bone frustules are aspirated from the surgical site to avoid compacting them apically. 
In addition, it is good practice to irrigate with saline at each drill pass to avoid overheating bone.18
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