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editorial

Editors

Prof. Dr. Prof. Dr.
Carlos Eduardo Alberto Consolaro
Francischone

2012 Dental Press Implantology

A new year means, always,
new achievements and
pleasant surprises

On this line, and starting in 2012, Dental Press IMPLANTOLOGY brings the experi-
ence and the scientific charm of Prof. Dr. ALBERTO CONSOLARO, invited to be editor
of the journal. Especially interested in teaching, he wants especially to transmit
the importance of education in different life stages and the need of deepen-
ing and later transfer of this range of knowledge for the scientific community
in general. He plays his role brilliantly in the institutions to which he is linked,
making clear in his interview - conducted by the assistant editors LUIZ ROGERIO
DUARTE and FRANKLIN LEAHY — his ideas and opinions filled with modern, contro-
versial and practically delineator content of achievements still sought.

This publication presents a new item, “Observatory”, which will enable access to
current subjects treated in journals with international circulation, along with
subjects addressed here by renowned professors and researchers, which, as

always, are of high quality, science and practice.

Continuing the feature introduced in the previous edition, the content is pre-
sented, on Internet, in English, which represents a further reference to our jour-
nal, in addition to all the contemplated and highlighted sections.

Dental Press IMPLANTOLOGY is, therefore, being offered from this exercise with
maturity and we believe that in its five volumes, got to demonstrate that the aim
and objectives which have been proposed are being achieved, not only by the
efforts of the whole team involved, but also receptivity from those who militate
in the area, which has brought the subsidies needed to develop increasingly
intense and responsible of this board of dental literature.

Carlos Eduardo Francischone

-5- Dental Press Implantol. 2012 Jan-Mar;6(1):5



Alberto Consolaro

Profession: PROFESSOR. According to the definition found in the Aurélio Portuguese language dictionary, professor is the
person who professes or teaches a science, an art, a technical discipline; a master. All these features are deeply rooted to the
profile and history of the interviewee in this edition of Dental Press Implantology, Professor Dr. Alberto Consolaro.

He is Brazilian, born in the city of Aracatuba, Sdo Paulo, and comes from a very poor family of farm workers of Italian descent.
The third of four brothers, all of them very studious. His father, a carpenter by trade, even from very humble origins and little
education, had inside him a certainty very well grounded in life experience and intuitive wisdom of those who carve the future
of the family with fair dealing, honesty and sweat of their own face. Of those who wants the best for the future of their children.
Those who definitely learned, with daily labor, to transform adverse conditions and big difficulties in solid and fruitful lessons!
Convinced, he insisted daily, in prophetic tone and repeating a mantra, that it was necessary and fundamental " ... to study hard to
be someone and succeed in life!". Professor Consolaro, besides having completely assimilated these teachings, has exaggerated,

for luck and delight of those who know him well and enjoy their conviviality.

A man of surprising escalation in the academic sphere. Graduated in Dentistry (Unesp/Aracatuba), specialist (CFO), associate
professor and doctor (USP), full professor (FOB-USP) and post-graduation professor (FORP-USP). Features of restless, curious,
exciting and participatory are essential to any researcher of quality. Our interviewee is of remarkable generosity in eclectically
sharing knowledge and, as few, of recognized capacity to convey scientific content in different areas of knowledge. In lectures,
congresses or crowded classrooms within universities as a visiting professor, or supervisor of dissertations and theses, writing
books or scientific articles, Dr. Consolaro shows always constant joy and enthusiasm of those who continue renewing himself,

learning, studying and pleasantly dedicating the dynamic and fascinating art of teaching!

Inthe following pages, the reader can assess the answers given to several questions asked by professors in different locations in
Brazil and South American countries - mostly ex-students of the professor himself - on controversial and general interest subjects
related to Odontology, Implantology, academic formation, higher education in Brazil, Internet and computerization in education,

teaching and many other subjects in which he moves with the recognized and usual easiness, efficiency and didacticism. In these

responses, he confesses: “My dreams have always gone through teaching and research. To learn how to communicate well with
words, postures and images were tools that | had to minimally dominate to be a good professor. “

The author of “Cérie Dentaria: Histopatologia e Correlacdes Clinico-Radiogréficas”, “Reabsorcdes Dentérias nas Especialidades
Clinicas”, "O Ser Professor”, “Controvérsias em Ortodontia e Atlas de Movimentacédo Dentéria” and “Inflamacdo e Reparo”, in
addition to numerous scientific papers published in national and foreign journals, is also the newest acquisition to compose
the editorial board of journal Dental Press Implantology, joining forces with Prof. Dr. Carlos Eduardo Francischone and other

collaborators, adding even more competence, creativity, quality and scientific ambience. This subject is also part of this interview.

Franklin Moreira Leahy

How to cite this section: Consolaro A. Interview. Alberto Consolaro. Den- Submitted: 01/16/2012
tal Press Implantol. 2012 Jan-Mar;6(1):6-18. Reviewed and accepted: 01/17/2012
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interview

Dear Prof. Consolaro, you write, attend cours-
es and attends Orthodontics congresses for a
very long time. Lately, we have followed your
teaching performance more directed to areas
related to osseointegration. Is this observa-
tion true? Is there any specific reason?

Prof. Luis Rogério Duarte (Salvador/BA)

Since before the osseointegration, | watched, some-
what scared, conferences and approaches onimplants,
but | was always quiet because | was still young and
incipient! With the advent of osseointegration, and as
| always researched and taught bone biology, slowly
| went to acquainting the subject and started teach-
ing in graduation classes in the specialization of the
college and of the Centrinho. It took some time, but
people from the Implantology area from other places
heard about my classes and studies, which culminat-
ed with its biggest propagation in the last 10 years.
But | always had an interest in bone biology, which it
is also fundamental in the orthodontic practice. Prior
to understand the root resorption we have to under-
stand bone biology, resorption and osteogenesis. The
same occurs with osseointegration.

| keep studying and researching the biology of tooth
movement and root resorption with the same enthu-
siasm as before. Over the past 5 years, there were 6
thesis orientations on the subject. In March, a new
book of Root Resorption in Clinical Specialties was
released, in its 3rd edition with new chapters and fig-
ures. Bone biology applied to Implant dentistry is also
enchanting, hence my concomitant enthusiasm and

study for many years!

Prof. Consolaro, how could the research cen-
ters, the National Council for Scientific and
Technological Development (CNPq) and Co-
ordination for the Improvement of Higher

2012 Dental Press Implantology

Education Personnel (CAPES) further moti-
vate the scientific production in the country?
What measures would you take if you were in
charge of any of these organs?

Prof. José Alfredo Mendonca (Belo Horizonte/MG)

The two development organs mentioned , as well as
FINEP and FAPESP, are very well managed and sized, if we
consider how they were before. The country has been an
exemplar in some of these aspects, although we still have

a lot to improve which is natural.

In my point of view, | believe that these entities should
be more present in educational and research institu-
tions, because everything works based on projects and
reports made by the researchers and reviewed by their
peers; sometimes the reality is different. The system
has worked well, but there are drawbacks that could
be avoided, there are adjustments to be made, such as
the criteria for selection of representatives and con-
sultants, including the selection criteria for funding
beneficiaries. A more present performance could lead
to a winder scope among researchers, including local
representatives and orienting and forming activities of
trained personnel to perform projects, and adequate
them to requirements from the development organs. |
see that the time was come for greater transparency

and inclusiveness in the process.

But there is a point to be discussed which needs to be
reformatted. Brazil has been a leader in researches in sev-
eral areas of knowledge, including Dentistry. Would not
it be time to invest in our publishing system, improving,
and especially valuing our journals, qualifying them for an
international level? Chinese people are doing this: refor-

matting their research publishing system.

Our journal has to be valued in the qualification cri-
teria of these organs, provided they meet certain

Dental Press Implantol. 2012 Jan-Mar;6(1):6-18



conditions for it. The qualification system of the jour-
nal in Brazil is still very closed, centered or focused on
a few people that, besides being overloaded, have a
job of major importance to deal!

The research organs in Brazil could prepare a program
with adequate resources for companies to solidify the
scientific publication system in the country by spon-
soring publishers and forming human resources spe-
cifically for this purpose. Mistakenly when one of these
development organs helps journals, they are those
linked to the research centers, in other words, explic-
itly or covertly linked to universities or research institu-
tions. There are two distinct sectors: One producing re-
searches and another publishing; they cannot be linked
because they lose independence, since one produces
and another judges them relevant or not.

If the work is published in English, the universal lan-
guage it allows unrestricted access on Internet and
international criteria were observed for publication,
because it needs to be published abroad. If you have
impact by this or if it is quoted, it does matter if it was
edited here or abroad. If organs and publishers to-
gether reorganize this sector in Brazil, we have much
to gain in this area, as researchers and country! Are

we part of the world or not?

Prof. Alberto Consolaro, is the use of bisphos-
phonates an absolute contraindication to the
installation of dental implant in patients irradi-
ated or not irradiated receiving antineoplastic
therapy? Is there a specific protocol for the
use of dental implants in patients with these
clinical characteristics?

Prof. Alvaro Furtado (Lages/SC)

Inirradiated areas, tissues become poor in cells and blood

vessels for periods ranging 5 to 10 years, preventing repair

© 2012 Dental Press Implantology

Consolaro A

and defense against usually banal aggressors on the
area. This regardless of the patient making use or not of
bisphosphonates. The osseointegration is a peri-implant
repair and, in the mouth, often come components of the

microbiota when eating or brushing teeth, for example.

Furthermore, patients who undergo antineoplastic
treatment receive drugs that inhibit cellular prolifera-
tion and, thus, decrease or inhibit the reparative and
defensive ability. Likewise, when exposing the bone tis-
sue of patients taking antineoplastic cytostatic agents
to the oral environment it can lead to severe inflamma-
tory conditions in soft and hard tissues.

Bisphosphonates are not cytostatic drugs, nor inhibit
reparative or defensive ability, but as they are taken
by irradiated neoplastic patients and/or receiving
chemotherapy, many people think, mistakenly, they
induced osteonecrosis.

To place dental implants in sites irradiated or re-
ceiving antineoplastic chemotherapy, regardless us-
ing bisphosphonates or not, it is best to wait 5 to 10
years, as appropriate. The decision must come from
a dialogue with the oncologist about the best time to
place the dental implant in each patient.

It should be highlighted that the bisphosphonates
are drugs very commonly used for many other clini-
cal situations, including postmenopausal osteoporo-
sis and osteopenia. When administered outside the
context of anticancer agent, the protocol is the same
for any patient; exposing the bone tissue to the oral
environment is always a delicate maneuver, requir-
ing special care! In the doctoral thesis of Santamaria
Jr. (www.teses.usp.br), which we oriented, there is a
case report with many years of bisphosphonate ther-
apy in which many oral procedures, including peri-
odontal and implant procedures, were performed.

Dental Press Implantol. 2012 Jan-Mar;6(1):6-18



interview

It must be noted: The radiation has effect in the area
where it is applied. In patients receiving antineoplas-
tic chemotherapy, the effect is systemic and applies
to all body tissues.

Professor Alberto, how do you feel about
being the Brazilian record of scientific book
sales? What is the secret of success?

Prof. Eduardo Sant”Ana (Bauru/SP)

| feel satisfied, because the feeling is of mission accom-
plishment. The secret is to use simple, but profound and
scientific language. In other words, it would be like writing

to people, not to yourself!

For the first time in 2003, articles about os-
teonecrosis of the jaws (ONJ) related to
bisphosphonates began to be published in the
worldwide literature. Since then, some Ameri-
can dental associations established restric-
tions in conduct relating to patients making
continued use of this medication. “Task forc-
es” were created with the purpose of advising
dentists not to perform dental procedures in
these patients. On the other hand, Medicine
- mainly, Endocrinology and Rheumatology -
has a completely opposite opinion for these
thinkings. Given these controversies, the most
frequent questions are: Patients over 50 years
old who makes continued use of bisphospho-
nates may perform extractions, hard or soft
tissue grafts or osseointegrated implants? Can
they move teeth orthodontically or perform a
periodontal surgery? What is your opinion on
this subject?

Prof. Dario Miranda (Salvador/BA)

Bisphosphonates are drugs very commonly used for nu-

merous otherclinical situations, including postmenopausal

2012 Dental Press Implantology
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osteoporosis and osteopenia. There are millions of users
in the world, including in Brazil. When it is taken out of
the antineoplastic agent context, the treatment protocol
of patients is the same for any patient. Exposing the bone
tissue to the oral environment is always a delicate maneu-
ver, requiring special care, and maybe we do not value it
as we should, even in normality! In the doctoral thesis of
Santamaria Jr. (www.teses.usp.br), there is an exemplary
case report in which the patient ingested bisphospho-
nates for many years and in which many oral procedures,
including periodontal and implant procedures, have been
performed without problems.

Many researches and analyses confirm that posi-
tion. Bisphosphonates are not cytostatic drugs, nor
inhibit reparative or defensive ability, but as they
are ingested by neoplastic patients irradiated and/
or receiving chemotherapy, many people think, mis-
takenly, that they induced osteonecrosis. It is likely
that everyone who has a daily clinical routine has
already treated many patients using bisphospho-
nates, has placed implants, has made periodontal
grafts and did not have problems not even were
aware of the therapy which the patient received.
This independently of patient’s age.

Dental Press Implantol. 2012 Jan-Mar;6(1):6-18



In these cases, the important thing is to talk with pa-
tients, demonstrate safety and explain what is hap-
pening in literature in a very quiet and simple way by
sharing with him the concern presented. If the patient
takes bisphosphonates, it is essential to know the rea-
son for it. Possibly the disease that leads to take this
drug is debilitating, but not the drug for itself.

I have two questions on areas in which you are
an expert: A) From the wide range of prod-
ucts currently available for the regeneration of
bone tissue (excluding the autogenous bone),
which one do you think has more scientific
validation for use in bone defects of the jaw?
B) What are the main skills or characteristics
a professional must have to practice clinical
teaching in Dentistry?

Prof. José Valdivia (Santiago, Chile)

A) The effects of any other material resemble those
of autogenous bone. | have analyzed, from microscop-
ic point of view, many materials, most of which are
on the market. Some have bone in a portion of the
implant surface, but granulomatous tissue in other
denuded areas. The ideal material has not been ob-
tained, but | believe we are about to get it.

In fact, this unrestrained search is because some re-
searches lose focus which should be centered on the
objective of using particulate products into surgical
supply stores: Providing sustainability to blood clot
when in extensive areas. The important thing is to en-
able the clot to be held in place to be colonized by
bone cells and osteogenesis occurs. If the clot persists
supported by these particles - among them or over
them, it does not matter -, bone will be formed. When
osteogenesis is completed and local remodeling is
started, if the particles are reabsorbed and new bone

is formed at the site, in few months the region will be

2012 Dental Press Implantology
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Consolaro A

back to normal. This is important, and this occurs with
particles of autologous bone; but we have not learned
yet how to perfectly imitate them with biomaterials,

therefore there is no ideal material, yet!

B-1) Willingness to learn always with the other, but this
requires a lot of humility. In each patient, in each maneu-

ver, in each clinical case discussion, we learn something!

B-2) Selflessness to make everyone around you knows
as much as you do. If you have to stand out, may it be
through leadership ability, wisdom and persistence in
pursuing objectives such as obtaining a greater abil-
ity in your work. Do not give up and always persist,
especially in the art of teaching: They will learn, they

are good, they can!

In the sky, many beautiful and powerful stars shine, to-
gether and harmoniously, every night. Several brilliant and
competent people can live together and be friends!

B-3) Scientific Rationale: Never try on your patient some-
thing that has not been analyzed, tested or scientifically
proven! The patient always deserves respect, no matter
how simple things may be!

Based on this assumption that the titanium
implants interfere in the characteristics of
the bone that involves them, which term
is the best to define this interference and
the physiology of repair: Biocompatible,
bioinert or productive bone? How does the
physiological bone remodeling work at the
interface with the implant after the load? In
case of bone grafts for the bucal volume in-
crease, will they be kept by stimulating this
load regardless of the thickness? The new
surfaces with nanostructures promise a fast
bone repair, with osseointegration within up

Dental Press Implantol. 2012 Jan-Mar;6(1):6-18



interview

to 21 days. Is that possible within the physi-
ological concepts of bone repair?
Prof. Marcio Borges Rosa (Belo Horizonte/MG)

Titanium alone does not interact with the bone; but in
the context of an implant, any load carrying or receiv-
ing represents a stimulus at any analysis level, either
molecular, tissue or even imaginological. The bone,
when forming on the surface of the titanium implant,
naturally interacts with its components.

The nomenclature - inert, compatible or productive
bone - uses as parameter reactions in peripheral reac-
tive and tissue levels. To refer to the titanium implant
as something inert implies in a denial concept: It does
not induce any undesirable reaction in its peripheral tis-
sues, and allows the bone formation on its surface. If we
consider other materials that induce undesirable reac-
tions in the surrounding tissues, this indicates a state-
ment concept: Yes, it is active, it induces inflammatory
and cellular reactions around; although this is not good,
it is active! The property of allowing osseointegration,
for being inert, makes titanium implant to be a special
material: Which other would be equal? | am usually re-
ferring to it as a material or inert body. Calling it as pro-
duction bone, in my opinion, would be a little too much

and this material is great enough by itself !

| still did not feel able to write about it. But, facing a
stimulus like this question, | will surrender, although,
doing so I'll be daring a little!

Bone turnover is constant and every 2 to 10 years, depend-
ing on the age, all the skeleton is structurally renewed,
both cortical and trabecular bone. It would be time to
modify the osseointegration concept, which seems to me
somewhat static, when it refers to bone-implant relation-
ship. Osseointegration concept should be permeated by

dynamism in the bone-implant relationship. The surface,

2012 Dental Press Implantology
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now with mineralized bone, within two months may
no longer be the same; and where there was medul-
lar tissue relating to the surface can now be depos-
ited and mineralized bone. The bone dynamism and
inert feature of implant make osseointegration a con-
tinuous process, which adapts itself each time to the
functional demand placed on the prosthesis. Thus,
the bucal thickness of a cortical and bone face is de-
termined by the existence or not of a major or minor

functional demand.

Every day our analysis tools become more sophisti-
cated. At nanomolecular level, osseointegration as a
dynamic and constant concept, starts with the first
molecules interacting with the implant surface. When
| spoke about changing or adapting the osseointegra-
tion concept, it would be exactly like this: It starts
with the blood clot, preparing to receive neighbor-
ing osteoblasts and not when the implant is ready to
receive masticatory load. In other words: The osseo-
integration would be a biological event and its con-
cept should be involved from the earliest moments
of bone-implant interaction. The concept used so far
makes osseointegration exists from the moment the
whole set is capable to receive load.

| have two questions: 1) You became notable
mainly bypracticing and teaching Pathology.
However, you also work with mastery in other
areas, such as Educational Practice and Pho-
tography. What did you make to diversify your
activities into teaching?

2) You teach to graduation and all postgradu-
ate levels, with free transit between students
and professors. How do you analyze the Den-
tistry teaching in Brazil, both in graduation
and post-graduation (specialization, master
and doctoral degrees)?

Prof. Frederico Nigro (Sao Paulo/SP)
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1) My dreams have always gone through teaching
and research. To learn how to communicate well with
words, postures and images were tools that | had to
minimally dominate to be a good professor. Some-
times | did not find what | wanted and | had to strug-
gle to learn. As a professor, | also wanted to share
it with others without they needing to sacrifice that
much, and | started teaching photography and teach-
ing practice, always assisted by competent people
and experts to supporting me in my first steps.

| always consider that the professor of a biological area,
such as Pathology, had as one of his missions to help
others to understand the reasons of the diagnosis, clin-
ical behaviors and progressions of diseases, as well as
the types of treatments applied. In my researches and
teaching, | ended up creating interfaces with different
specialties and | am very happy to have achieved this:
They are more than one hundred students tutored by

me in all specialties, and | learned a lot from them all.

2) Our teaching practices of Dentistry are outdated. Our
classes, content and disciplines have changed over the
past 30 years. The methods remain the same; changing
slides for multimedia projections does not mean changing
methods. In 2010, the APCD journal asked me an analysis
in editorial on the current Dentistry and | discoursed two

full pages on my vision of Dentistry teaching .

We must have administrative disciplines, people and
health system management; there should be disciplines
of communication, marketing and economy. It requires
entrepreneurship and capacity for social integration.
The teaching of Dentistry is still limited only to teach
about the diseases and treatment techniques, in most
colleges in the country - with very few exceptions, but
they exist! Being a good professional is not a require-
ment for success, but a starting point to qualify to get

that success. The curricular reforms are discussing
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whether the ideal would be 4 or 5 years; whether or not
such discipline will gain or lose hourly charge; whether

or not there should be the discipline of Implantology!

In many universities, people who make these deci-
sions are not dentists, have another academic educa-
tion, but still determine paths for Dentistry, both in
graduation and post-graduation | All these aspects
together affect alll But we have good examples of
contemporary graduation courses, with a strong and
motivating teaching; such a pity there are few in the
country. The priorities and needs have changed: No
longer caries and periodontal disease; Dentistry is no
longer hostage of bacteria and poor hygiene. Now the
focus is on dental trauma, implants, Orthodontics, es-
thetics and mouth disease prevention: We have be-

come suppliers of function and beauty.

Based on your vast experience as a univer-
sity professor, what would be the best path
for a newly graduated dentist who wants to
join the academic career? What are the fun-
damental first steps for building a modern,
but strong career in this field? We know that
Brazil is now highlighted itself international-
ly, with social, political and economic prog-
ress. Considering it, in your opinion, what
can we expect and plan for Brazilian dental-
scientific scope?

Prof. José Carlos Rosa (Caxias do Sul/RS)

Knowing exactly what are your professional and per-
sonal objectives, even if it is a slow and painful pro-
cess; the important thing before starting the journey is
to decide, plan and adapt. Defining whether the path is
academic or professional, to study the market well and
know what are the best places for appropriate training
and education. Many people stars specialization be-
cause everyone is doing so, or due to the scholarship.
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If the objective is professional in office, you should
prioritize an appropriate training and qualification
center for specialists, with experienced and serious
professionals, obtaining as much information as pos-
sible about that center forming professionals, but
there are many traps out there, unfortunately! Do not
give in to self-indulgence, set objectives and go for it:

the persistent ones will get there!

If the path is defined as academic, look for formation
in good post-graduation centers, the most qualified
and that prepare the individual to be a master and a
doctor in the full meaning of the word. Get deeply in-
formed about the daily routine of the institution, talk
with former students, always check Capes and MEC
on the accreditation and notes: Take your time, but
choose what is the best in the country. The sacrifice
will be worth it. Once a doctor, you will be ready for
the moment of finding a place to works, in other word,
teach and research. The market for well-trained and

productive doctors is very good at the moment.

Professor, most of the big names of Implan-
tology (researchers, professors, and clini-
cians) have some sponsorship or link with one
or more companies of dental implants. How
do you see this relationship between opinion
makers and dental material companies? Still:
You have a recently published book on inflam-
mation and repair; is there a paper or research
that actually proves bone loss due to heating
during the preparation of the bone bed? Be-
cause it is common in Orthopaedics (medical)
the removal of bone grafts and cuttings with-
out any irrigation. Prof. Angelo Menuci (Porto Alegre/RS)

1) This kind of relationship is lawful, as long as this

connection is fully explained in all documents and

data presentations.
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The ideal would be no need for this connection, but
in the capitalist world it is almost inevitable. Why
would it be the ideal? Because in the research cycle
we have separate compartments, and in the end one
regulates the other. Thus, there are those who have
ideas and perform research and those who fund such
researches. Then comes the publishing market which
provides the data publication. Finally, industrial and
commercial bias comes. This chain is made of regula-
tory compartments. When you research and also is
in the commercial and industrial area, this regulatory
capacity is compromised and therefore should be ex-
plicit. Likewise, if someone produces and publishes
researches at the same time, such as some universi-
ties, the judgment of the research merit tends to be
compromised. Everyone should stay in their compart-

ment, regulating others.

2) Recently | followed a research in which this subject
was evaluated, in the master dissertation by Bruno Ai-
ello Barbosa at FOB-USP (www.teses.usp.br). When
overheated, the heat of the rotatory device would
destroy osteocytes and, at the same time, coagulate
the soft tissue into openings in the medullary spaces,
hindering the migration of neighboring cells to colo-
nize and organize the blood clot and form granulation
tissue with the osteogenesis at the site. The bone cut
with excessive heat denatures and takes more time
for the turnover occur at the site, hindering a future
osseointegration. In this work, several other studies
that verify the effect of heat on bone surgical margins
are mentioned.

In some procedures, bone fragments are only used as
anchor points for the blood clot, have a role of filling,
without thinking on them as a source of cells or media-
tors. The role would be merely physical, and not biolog-
ical. The well elaborate bone may serve biologically to
repair and bone reconstruction, not only mechanically.
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Over the past few years, how the computer
and the Internet influenced your way of re-
searching and teaching? What is the impact of
informatics on your personal life?

Prof. Jodo Milki (Brasilia/DF)

| had the opportunity to live with and without the com-
puter. The difference is overwhelming. Preparing a class
was a thing of months; now within hours you have in-
formation, images, videos and a lot more. A paper was
something of a year, when it was fast; now you have
conditions to produce much more in a shorter time.
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Social networks, Websites, e-mail, iPad, cell phones,
finally, the technology facilitated our lives greatly. | do
not even try to explain to younger people that there
was life before the computer and cell phone, but it
existed and it was way more difficult.

Before we had to make statistics manually, today they
are calculated automatically. The devices were analog
and manuals now they are all automatic. Things got
more reachable and easier.

The big mistake was to believe that the computers
would come to have more time for tasks such as re-
flecting, reading, walking, socializing and enjoying the
good things in life. Such a big mistake, because it came
to increase productivity, invade our privacy, take work
to home and make us work even harder! Balancing all
this is part of the art of living in our time!

One of the main and great virtues of a good
professor, as well as knowing deeply matters
on which he teaches, is to have the technical
ability to know how to transmit their content,
facilitating comprehension. This teaching skill,
discipline, much training and generous teach-
ing naturally attract the attention and interest
of student. Professor Consolaro, possessing all
these characteristics, being a diffuser of con-
temporary and innovative teaching resources
- mainly to assess learning - what is your con-
siderations regarding the adequate prepara-
tion of new professors in profuse stricto sensu
programs existing in the country; and what
recommendations would you make to improve
qualitatively the teaching in the post-gradua-
tion of Brazilian colleges and universities?

Prof. Franklin Moreira Leahy (Salvador/BA)

A post-graduation program must have clear objectives: In
master's degree, to form professors; in doctoral degree,
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to form researchers. In most programs, masters and

doctors do not gain these skills.

The unrestrained search of scientific production over-
shadows the following discernment: An organized and
planned activity, implemented with serenity, ends up
generating scientific production as a natural result. If
at the end it is published the minimum necessary, the
title is acquired; otherwise it loses its validity until fi-
nally publish its researches.

On the contrary, in most programs, professors and post-
graduation students are like zombies lost in the meanders
and inhospitable complex structures. When works are
published, the overall quality is lamentably poor and the
education of master and doctor is jeopardized. The works
are inconsequential, do not change or add anything!

The hurry, the search for immediate, leads to early and
thoughtless hirings, only to generate a group that pro-
duces to achieve the Capes concept. Sometimes it is
achieved. But if the conceptual measurement took into
account the education of masters and doctors, at the
strict meaning of the word, the result would be disastrous.

To maintain or build a post-graduation program, a mature
group of professionals with the same objective is need-
ed, really defined in a consistent job proposal. Everyone
should know what it is to form a true master and a skilled
doctor. At the same time, this group must have a natu-
ral leadership to orchestrate activities, directing them in
a logical and calm way, so that at the end it forms true
masters and . In this task, coordinator's experience and

profile are essential for success of the enterprise.

In Brazil, we have excellent post-graduation courses, but
we also have some others really unstructured in their
proposals and in activity management. Therefore, when

they ask about how to orient themselves in the choice
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of post-graduation program, always the best to say is:
Search; talk to former students; consult Capes, which reg-
ulates this activity in the country; consider the history of
the institution and the program; visit the institution; talk
a lot with the coordinator and professors; make compari-
sons and, after analyzing sufficient, decide consciously!

Professor, | will formulate questions in three
distinct fields: personnel, on Dentistry and ev-
idently on Implantology:

1 - When and how did you found the teaching
career?

2- You oriented and participated actively in
academic and personal education of numer-
ous and excellent professionals. We would
like to know who was your master, mentor and
guru?

3 - In your point of view, what are the great-
est achievements of Dentistry in the last few
years?

4 - In your opinion, how will the future of den-
tal research be?

5- In terms of comfort, esthetics and good
shape, is there any limit between preserving a
tooth or replacing it by an implant?

6- It is observed in the literature that the rate
of failure in endodontic treatments is higher
than in Implantology. What would your opin-
ion be about this data?

Prof. Mauricio Rigolizzo (Campinas/SP)

1- From the beginning, my dream was to be a profes-
sor! Since | was young!

2 - 1 did not had a guru, specifically, but some marked my
academic life, such as the one who introduced me to the
academic career, Prof. Almir Lima de Castro, in scientific
initiation at Unesp. Then, when in the master's degree,
| highlight the influence of Profs. Oslei Paes de Almeida
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and Mario Roberto Vizioli, at Unicamp. In the doctor-
ate at USP, Prof. Catanzaro was determinant in my
academic progress, especially for the opportunities
that he provided me. This way | took advantage of
the opportunities and steps that were placed in my
trajectory. Another determinant factor in my career
were friends: | learned a lot from them and they are
so many that | honestly would commit some injustice
in forgetting some names if | would to make a list. My
career is a collective work, | learned from many and |

am still learning a lot!

3 - The pre-adjusted brackets and osseointegrated im-

plants have changed Dentistry!

| am talking about contemporary Dentistry. About
that, I'll take the opportunity to explain that modern
is something that refers to modernism, an artistic and
intellectual influence that comes from the beginning
of last century until 1970's. Almost everything un-
til the 70's have influence from modernism, in other
words, is modern. After 1980 it is no longer referred to
as modern, but, contemporary. In modern Dentistry,
the major achievements would be others, including
the high speed turbine, etc.; but they would not be

from the time that | started living my profession.

4 - It will be increasingly technological and the ad-
vances will be published through common media, such
as Internet, web pages, social networking and press in
general. Scientific means, such as journals and society in
each area, cannot follow the speed of the new and they
are not prepared for it. It will be somewhat as NASA,
Caltech, MIT and Harvard are doing: They call the press,
connect to the Internet and communicate new findings;
only after this they publish the works in scientific jour-
nals. We should get used to it, because in Dentistry |
think it will be the same! In some cases, in Dentistry, is

already being like this! Just follow the “launches”!
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5 and 6 - Endodontics heroically used to saved teeth in
a incredible way! There was no other option! If it failed,
at least two teeth would be worn to put a pontic at the
site. Today, with the efficiency of implants and less
endodontic difficulty offered, this solution is easy to of-
fer. Sometimes it is exaggerated, but the easiness and
practicality always speak louder in the human race! Not
to mention that the failure rate in Endodontics, even
when well done, is still very large, higher than the im-
plants; possibly because it is tried to save on Endodon-
tics what should not, following the previous precept
to be the last option! Perhaps, if we change this previ-
ous culture and indicate only endodontic treatment to
more accurate and less doubtful cases, the endodontic

success rate increases considerably!

There is a high search of post-graduation
courses (master’s and doctoral degree) by
professionals, but many of them do not exer-
cise teaching at the end. What do you think
about it?

Prof. Guillermo Peredo (Santa Cruz de La Sierra, Bolivia)

Many take master's and doctoral degree for lack of choice;
they do not know exactly what their professional and
personal objectives are. Society end up valuing the post-
graduation as a differential factor among professionals.

Public university, before, invested in its faculty and funded
master's and doctoral programs for professors. Today they
only hire doctors, in other words, they do not invest any-
more because the market has prepared human resources.

The personal, family and public investment is too much
for a deviation of purpose like this: to prepare profes-
sors and doctors to care for patients. Master's and doc-
toral degree do not serve and form exhaustively trained
experts to carry a specialty. The society must know
this, to valorize the specialist in the care of the citizen.
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About masters or doctors who are not specialists
we can say that he/she did not experience adequate
training to work with the patient, as the one who at-
tended a specialization course. The clinical time and
the number of patients seen by a professional in the
specialization course should be much higher than in
master's or doctoral degree, where the training is to
be a professor or researcher, respectively. If not, there
is something wrong with the specialization course or
master's or doctoral degree. When choosing a post-
graduation program, these features must be taken

into consideration.

Again, when choosing a post-graduation program or a
specialization course, we must not give in to the self-in-
dulgences. You should set an objective and go for it: only
determined people get there!

Before formulating my question, | would like
to state my joy and personal satisfaction for
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the qualified and important acquisition of the
colleague and eminent pathologist Prof. Dr. Al-
berto Consolaro, to the editorial board of the
Dental Press Implantology journal. On behalf
of the journal, we congratulate and welcome
you, at the same time we externalize the cer-
tainty of a creativity rich, durable and produc-
tive partnership. Professor Consolaro, within
this same subject, what are your expectations,
plans and goals as editor of this prestigious
Brazilian journal, which has just become inter-
national, launching itself in the world market?
Prof. Carlos Eduardo Francischone (Bauru/SP)

My only objective and expectation is helping Brazil to
have an Implantology journal with international recog-
nition by Qualis criteria of CAPES . Let the researcher
of this area, atany place in the world, publish their work
in our journal and be proud of the visibility that they
might have with the results obtained.

COORDINATORS
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explanations and applications

Hypercementosis and increased cementum
thickness over the age:
Clinical implications and meanings

Alberto CONSOLARO*
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Abstract

A very common alteration that raises many questions about its etiopathogenesis and meaning is the
hypercementosis. The pertinent literature is reduced and cementum represents the less studied dental
tissue, and even its reactivity level under stimulation and aggression is ignored. Cementum thickness
and structure change overtime. It must be noticed the difference between cementum thickness increase
and hypercementosis. In hypercementosis there is an excessive formation of cementum beyond the limit
necessary to allow its regular functions, with macroscopic root shape alteration, specially regarding to its
diameter. Each hypercementosis type has different meanings: How to understand them when planning
and/or on treatment follow-up? From a biological point of view, must a special care be taken while set-
ting an implant in the neighborhood of a tooth with hypercementosis? To help answering these questions
and at once collaborate to more secure hypercementosis diagnoses, appreciating its clinical and biologi-
cal meaning, we have set ourselves out to reanalyze the literature and a sample studied over the years in
papers, dissertations and thesis.
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Implantology cares predominantly adults, and reha-
bilitation planning involves the remaining teeth. Some
questions are inevitably asked on the condition of the
remaining natural teeth, on the clinical and functional
significance of changes that may present, and also on

the prognosis of imaginologically diagnosed changes.

A very common dental change, which raises many
questions on its etiopathogenesis and meaning, is
the hypercementosis (Fig. 1-8), even because there
are few studies in the literature about it. At the same
time, the cementum is the least studied of all dental
tissues, being ignored, for example, its reactivity level
to certain stimuli and/or aggressions
There are three well-formulated questions about the ce-
mentum and hypercementosis:
1st Do cementum thickness and structure change
over the age? When does a natural increase,
meeting an increased functional demand, be-

comes hypercementosis?

Consolaro A, Consolaro RB, Francischone LA

2nd Each form of hypercementosis has a different
meaning: How to interpret them in planning
and/or treatment follow-up, even after its
completion?
3rd Should it be taken any special care, from biologi-
cal point of view, while placing a implant right
beside a tooth with hypercementosis?
In order to collaborate in searching answers for these

questions, we decided to present this work.

Deposition of delicate and new layers of dental cemen-
tum, by the cementoblasts, continuously covers the root
surface among periodontal fibers which insert or merge
with cementum collagen, known as Sharpey’s fibers. In
this interface with the root surface, cementoblasts de-
posite organic cementum matrix in lamellar layers and
mineralize them alternately,determining in tissue sec-
tions stained with hematoxylin and eosin, gross baso-

philic incremental lines (Fig. 6).

Figure 1 - Morphological types of hypercementosis: A = normal root; B = club-shaped diffuse hypercementosis; € = focal or localized hypercemen-

tosis; D = hypercementosis in the shape of “shirt sleeve cuff”, does not involve the most apical portion and occurs on the periphery as response to a

chronic periapical lesion (Source: Pinheiro™).
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explanations and applications

Cementum thickening occurs by a rhythmic process:
each new layer of cementum deposited, the former
one is mineralized. The last non-mineralized layer can
also be called pre-cementum. When deposited before
tooth eruption, the cementum can be classified as pri-
mary; after this, the deposited dental cementum can
be defined as secondary and is formed in response to
functional demands 13181920

Cementoblasts interact directly with the root surface
(Fig. 6), on one face of its cell body; other faces are
related to the extracellular matrix of the periodon-
tal ligament,consists of collagen fibers. Externally the
membrane proteins of cementoblasts are related to
extracellular matrix components, such as fibronectin.
The transmembrane proteins, known as integrins, are
connected internally to the cytoskeleton proteins, pro-
viding stable form and cell mobility.

Cementum covers the root surface,and “hides” or iso-
lates the dentin of the periodontal ligament and, at the
same time, allows the insertion of periodontal colla-
gen fibers for dental support and articulation of the
gomphosis type with the periodontal ligament along

Hypercementosis and increased cementum thickness with age: clinical implications and meanings

the alveolar wall.®?' The term cementum comes from
the Latin caementum or “cementum”: Stone particles
used to make mortar. Cementum is an organic portion
which predominantly consists of type | collagen in a
medium of proteoglycans and water. Its mineral part
comprises 45-50% of its volume, mostly calcium and
phosphate in the form of hydroxyapatite.

The periodontal activity of absorbing, directing and
distributing forces applied to the tooth may move the
periodontal fibers and other extracellular matrix com-
ponents, as well as deforming the cytoskeleton of the
cementoblasts by means of integrins. Cytoskeleton de-
formation may represent necessary stimulus for the cel-
lular stress, resulting in increased release of mediators
and cementum matrix synthesis on the root surface.

In other words, thicker cementum - and, ultimately, hy-
percementosis - may be an adaptive response to an in-
creased periodontal functional demand. This may result
from an acceleration in the deposition, or an increase in
the amount of cementum matrix, as a way to insert more
time and in largest area the periodontal fibers more func-
tionally required. The collagen of the cementum forms a

Figure 2 - Upper molars are the most affected teeth by hypercementosis, in different intensity levels, as these specimens of a sample extracted from
21573 teeth.s
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Figure 3 - Upper and lower premolars with several grades of impair-
ment by diffuse or club-shaped hypercementosis for a sample extracted
from 21573 teeth.s

fibrillar network, which is sometimes parallel to the sur-
face, sometimes irregularly distributed?° and related to
insertions of Sharpey's fibers, a real system of transmis-
sion and diffusion of forces applied to the tooth.

The dental cementum has some intriguing character-
istics when compared to the bone tissue: It does not
undergo remodeling and it is continuously deposited
over the life."27922 Cementoblasts are formed through-
out life from progenitor cells located in the periodon-
tal ligament and two non-collagenic proteins may be
related to chemical attraction, adhesion and differen-
tiation of pre-cementoblasts on the root surface: Bone
sialoprotein and osteopontin.*"

Cementum cellularity and

its reactive capacity

Cementum matrix deposition by cementoblasts at
cervical and middle thirds of the root does not include

© 2012 Dental Press Implantology
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cells inside, and the cementum generally becomes
classified as acellular (Fig. 7). Among the layers of the
deposited cementum, there are no gaps with cemen-
tocytes inside them.

At the end of the middle third, and throughout the api-
cal third, the cellular cementum presents itself with gaps
filled by cementocytes and with numerous interconnect-
ing extensions of “spider web" type (Fig. 6, 7, 8). The ce-
mentocytes are also in large numbers in furcation areas.
Their gaps, called cementoplasts, intercommunicate ce-
mentocytes and make the metabolic exchanges with the
odontoblastic extensions of the closest dentin.

In the bone, a osteocyte network is formed through
contact with approximately twenty cells. This inter-
connecting network exchanges fluids and mediators,
keeping the mineralized bone matrix metabolically
active and connected to the internal and external
bone surfaces. Probably this communicating network
captures structural deformations by applying com-
pression forces and bone stretching with cytoskeleton
deformation and mediators release which promote
adaptive cellular activities on the surfaces of the cor-
tical and medullary spaces. It will probably help un-
derstanding why the cementum must have half of its
structure formed by organic components: It must be

more flexible or deformable than other dental tissues.

In the cementum, it may be that the interconnecting net-
work of cementocytes helps to control the apical root
shape (Fig. 5). The cementum is not as hard as dentin.'o®
Compression and stretching forces to the root, especially
in the apical third (thinner and more delicate), can cause
a deformation on the interconnecting network of cemen-
tocytes and the respective cytoskeletons. On the surface,
cementoblast layer may receive stimuli from cemento-
cytes to slow down or accelerate cementum deposition

and respond appropriately to the perceived stimulus.
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explanations and applications

In conceptual and hypothetical terms, we may infer
that the increased cementum thickness and the con-
sequent hypercementosis represent an adaptive re-
sponse of periodontal tissues to increase the area of
support and distribution of occlusal forces. This way
of increasing its surface relationship with the adjacent
bone can be important in response to excessive oc-
clusal loads® and even in the absence of antagonist,
when occlusal forces are hardly noted®: Increased ce-
mentum thickness and the consequent hypercemen-
tosis may represent a way of increasing the retention

or dental insertion in the alveolar bone.

These aspects discussed may explain why there are
two types of cementum in term of cellularity: Acellu-
lar and cellular, the latter almost exclusively of apical

Hypercementosis and increased cementum thickness with age: clinical implications and meanings

thirds and furcation regions, two regions mechanically
very required in periodontal physiology. The cemen-
tum represents the deposition of subsequently miner-
alized organic matrix , and the adaptive responses are
directly related to the depositing cells: cementoblasts
(Fig. 6). The cementum, as a dental tissue, represents
the insertion structure of periodontal fibers almost
passively; the active and reactive part of the tissue is

represented by cementoblasts and cementocytes.

The term acellular is not perfectly appropriate to the ce-
mentum because despite of the absence of cementocytes
inside its already mineralized matrix, it contains numer-
ous cementoblasts on its surface. In a new situation,
cellular cementum can be deposited in new matrix
layers deposited on the cellular cementum.

Figure 4 - Upper premolar and incisor with hypercementosis in shape of “shirt sleeve cuff”. This aspect is provided by the presence of chronic peri-
apical lesion and increased formation of reactive nature in the periodontal periphery of the lesion.
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Hypercementosis: concept and types

Hypercementosis represents an adaptive dental
change of the periodontal ligament, characterized by
increased cementum thickness on the root surface,
besides the limit required to fulfill its normal func-
tions, resulting in abnormal thickening and change in

the macroscopic shape of the root.**"

There are no criteria defined to differentiate, even mi-
croscopically, what represents an increased cemen-
tum thickness due to aging and/or functional demand
and what can be diagnosed as a hypercementosis.
More bulging or rounded root shape and the root
apex may be due to an increased cementum thickness
which would represent a variability in root morphol-
ogy, but within the normal range.

Consolaro A, Consolaro RB, Francischone LA

Hypercementosis has an excessive cementum for-
mation, besides the limit required to fulfill its normal
functions, resulting in abnormal thickening and mac-
roscopic change in the root; and this may require ap-
plying forces in different intensity, direction and dis-

tribution of a conventional mechanics.

Based on the macroscopic and imaginologic point of
view, the hypercementosis was classified 5 in:

« Diffuse hypercementosis: rounded apical third
of the root with a diameter equal to or greater
than the middle third, involving all root surfaces.
This shape is the most frequent and it was found in
96.72% of the 228 teeth examined® (Fig. 1-5).

*» Focal hypercementosis: cementum nodule
located in one of the root faces or superimposed

Figure 5 - Radiographic and microscopic aspects of hypercementosis. New cementum layers (HC) is deposited continuously on the root surface by
changing the apical morphology which tends to become rhomboidal. The limits of dentin (D) and cementum remain preserved in tissue sections. The
periodontal ligament (PL) remain present, with normal structure and organization, binding the tooth to the alveolar bone (AB).

(B HE, 2.5x; C= polychrome, 2.5x).
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on the tooth apex. It was found in only 2.07% of Causes, characteristics and

228 examined teeth with hypercementosis.® clinical implications

« Hypercementosis in shape of “shirt sleeve The excessive cementum formation, beyond the limit
cuff”: cementum thickening in the lateral ar- required to fulfill its normal functions, resulting in abnor-
eas of the apical third, such as a collar or shirt mal thickening and macroscopic change in the root,'® or
sleeve around the apex surrounded by a chronic in hypercementosis. Once hypercementosis is formed
periapical lesion.® It represents a reaction of it modifies the morphology of roots, both internally

the peripheral periodontal tissues to chronic and externally, especially in the apical third (Fig. 1-8).

periapical lesion by depositing more rapidly Its incidence has not been determined yet, but its preva-
the cementum in this region. This type is only lence ranges from 1.05 to 5.67% in brazilians.>'?
occasionally described probably due to the un-

awareness of the terminology used for changes In three studies, the morphological aspects of hyper-
with these characteristics (Fig. 1, 4). cementosis were studied.>>'® Based on the analysis of

Figure 6 - Hypercementosis in tissue sections obtained by demineralization and stained with HE. Periodontal ligament (PL), cementoblasts and
cementocytes within their gaps, or cementoplasts are highlighted. In cementum, with increasing thickness from bottom to top, basophilic incremental
lines (IL) from the dentin (D) are observed. More basophilic spherical area corresponds to cementicle included by continuous and accelerated deposi-
tion of the cementum. (HE, A=10x and B=25x).
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21,573 isolated teeth, it was found® that the teeth most
compromised by hypercementosis were the superior
molars (5%) (Fig. 2), followed by the superior and in-
ferior premolars (0.88%) and inferior molars (0.86%)
(Fig. 3), and (0.74%). The canines showed very little
impairment, the upper incisors were rarely affected and
there were no hypercementosis cases among lower inci-

sors. More detailed data are provided in Table 1.

The functional stress represents the most commonly
cause related to hypercementosis. In patients with
bruxism, teeth clenching and occlusal trauma, the
hypercementosis is usually present in higher or lower
extension. However, many teeth with hypercemento-
sis have no antagonists or would be teeth with largely
destroyed crowns, but without records to prove their

previous existence or not.

Consolaro A, Consolaro RB, Francischone LA

There are still no absolute evidences on the adaptive and/
or reactive nature of increased cementum thickness and

hypercementosis, although it seems to be very logical.

Another cause often related to hypercementosis are
chronic periapical lesions, such as periapical granu-
lomas (Fig. 4). At the peripheral portion of granulo-
mas, the root cementum increases its thickness as a
response to inflammatory stimuli originating from the
largely present cellular and tissue mediators. On ex-
tracted teeth and with this type of hypercementosis,
when removing the chronic periapical lesion, the apex
surrounded laterally by increased cementum pro-
motes a shape of “shirt sleeve cuff”® (Fig. 4).

In 110 randomly selected human teeth and cut seri-
ally from the apex to the cementoenamel junction,

Figure 7 - Hypercementosis in tissue sections obtained by detrition without demineralization and staining. Uniform thickness of acellular cementum
in the cervical and middle thirds is highlighted. Gaps, or cementoplasts, are in large quantities in the cellular cementum of the apical third. Increasing
thickness of the cementum from bottom (cervical) to top (apical) is noted. (A—4x, B=10x and C-25x).
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Table 1 - Prevalence of hypercementosis in dental groups from the sample with 21573 isolated teeth examined macroscopically and radiographically

by Consolaro etal’ in 1987,

Analyzed teeth

Dental group

Teeth with hypercementosis

Hypercementosis and increased cementum thickness with age: clinical implications and meanings

Prevalence (%)

Upper Lower Upper Lower Upper Lower
Incisors 3.658 3.412 2 = 0.05 =
Canines 1.658 1.680 6 3 0.36 0.18
Premolars 3.884 2.202 34 19 0.88 0.86
Molars 2.931 2148 148 16 5.00 0.74
Subtotal 12131 9.442 190 38 1.56 0.40
Total 21.573 228 1.05%

Hurzeler and Zander® measured the cementum thick-
ness in single-rooted teeth. In teeth of subjects with
mean age of 17 years, the cementum thickness was
0.076 mm; while the teeth of individuals with mean
age of 59 years, the cementum was three times thick-
er, with an average of 0.206 mm.

In another study, Zander and Hurzeler?? analyzed the
cementum thickness of 233 single-rooted teeth of sub-
jects between 11 and 76 years old. There was a gradual
increase, due to aging, in the apical cementum. In pa-
tients aged 20 years, the apical cementum was 0.095
mm thickness on average; in those with 30 years old,
the average was of 0.125 mm; in 40 years old, 0.155
mm; in 50 years old, 0.185 mm; and in 60 years old,

average thickness of 0.215 mm (Table 2).

In order to compare the cementum in different ethnic
groups, Muller and Zander'® studied® single-rooted
teeth from Indians and, in several age groups , found
a slightly cementum thickness smaller than in North

Americans in Minnesota.

In Implantology, information about the planning of
clinical cases with remaining teeth with hypercemen-
tosis is scarce in literature. If the cementum is depos-
ited continuously, then the root and apical shape should
change throughout life, but this has not been demon-

strated in a methodologically indisputable manner yet.
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Table 2 - Mean thickness of apical cementum, according to age group,
in 223 single-rooted teeth analyzed by Zander and Hurzeler in 1958.
It is noted the thickness increasing with age.

Zander and Hurzeler,?2 1958

223 single-rooted teeth

11 to 76 years Mean thickness of apical cementum

20 years 0.095 mm
30 years 0.125 mm
40 years 0.155 mm
50 years 0.185 mm
60 years 0.215 mm

In teeth with hypercementosis or a slightly more
bulging shape, such as an incipient hypercementosis,
would it be more provident to let the implants a little
farther or wouldn't it have any consequences if, in a
near future, the hypercementosis increased and ap-
proached the osseointegrated implant?®

Although it is probably reduced, the mobility of teeth with
hypercementosis still persists indefinitely. The contact of
hypercementosis with the implant could cause localized
root resorption, through the mechanical trauma represent-
ed by the movements of the tooth in the alveolus, “rubbing”
with the neighboring implant — an inflammation induced
by physical/mechanical causes would set in the site. There-
fore, a proximity ratio between teeth with hypercementosis

and osseointegrated implants is not convenient.

Dental Press Implantol. 2012 Jan-Mar;6(1):20-32
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Root and apical shapes have not been related to the
age of patients. For example: Is the triangular shape of
the tooth root and apex more prevalent in young, adult
or elderly people? Should not the rhomboidal or quad-
rangular shape of tooth apex be more prevalent in older
subjects? Even in two samples of 60 and 72 unerupted
canines, Azaz et al'? found with the course of aging, an
increased cementum thickness and prevalence of un-

erupted teeth with hypercementosis.

Considering these questions and particularities of the
cementum, both conceptually and in practice, it should
accurately distinguish between increased cementum
thickness due to aging and/or functional demand and di-
agnosis of hypercementosis. The bulging or more round-
ed shape of the root and root apex may be due to an
increased cementum thickness representative of vari-

ability in root morphology, but within the normal range.

In hypercementosis there is an excessive cementum
formation, in addition to the limit required to fulfill its
normal functions, resulting in abnormal thickening and
macroscopic form change in the root; this may require
applying forces with different intensity, direction and
distribution of a conventional mechanics. These particu-
larities and specificities of teeth with hypercementosis
should complicate orthodontic movement, but in only
one published case™ it was shown difficulties for an ef-
fective displacement of the compromised teeth. In such
cases, the functional and esthetic solutions for edentu-
lous spaces may necessarily have to appeal to the place-

ment of osseointegrated implants.

The relationship of hypercementosis with the occur-
rence of alveolo-dental ankylosis or with loss or delay
in the rash was not reviewed in the relevant literature,
although they eventually may be noted as a possibility
which does not seem to be logical from a biological

point of view.
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Likewise, the effects over the time on the root and
apex shape, of continuous cementum deposition
or whether the moved teeth with hypercementosis
would present a higher or lower rate of root resorp-
tion were not analyzed yet.

In 1999, Barros?® analyzed — from the macroscopic, ste-
reomicroscopic with and without diaphanization points
of view,, as well as optical microscopy in tissue sections
— the external and internal anatomy of dozens of teeth
with hypercementosis. He noted that hypercementosis
increased the number of lateral and accessory canals, as
well as apical deltas, besides narrowing the main chan-
nel in the apical third, with directional change of the fo-
ramen. From the organizational and structural points of
view, the cementum in the teeth with hypercementosis

was normal under optical microscopy.

In turn, in 2005, Pinheiro'® analyzed 576 permanent
teeth with hypercementosis from the macroscopic,
stereomicroscopic, radiographic and scanning electron
microscopy points of view-. In 85.24% of the examined
teeth, the roots assumed the shape of club; 8.16% of
the teeth had the localized form; and 6.6% in the shape
of “shirt sleeve cuff” (Tab. 3)

Contemporary Implantology requires more detailed
studies on the significance of increased cementum

thickness over the the age and hypercementosis in the

Table 3 - Prevalence of hypercementosis types, in their shape and
distribution, detected in 576 teeth analyzed by Pinheiro.

Pinheiro,’®* 2005

576 teeth with hypercementosis

Prevalence

Types

Diffuse or club 85.24%
Localized or focal 8.16%
Shirt sleeve cuff 6.60%
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Hypercementosis and increased cementum thickness with age: clinical implications and meanings

n 20

Figure 8 - Cementocytes gaps, or cementoplasts, in area with hypercementosis in tissue sections obtained by grinding without demineralization and
staining, It should be noted the numerous canaliculi where they were stay the numerous cytoplasmic irregularly distributed and communicating with
other cementocytes providing a communicating signals and stimuli network (A=40x, B=100x).

setting of an oral rehabilitative treatment, especially diameter of the middle third of the root as limit to

with significant clinical case reports. consider increased cementum as hypercemento-
sis. If equal or higher than this diameter, the diag-
nosis of diffuse hypercementosis was considered.
Final Considerations

1st The cementum, being continuously deposited, 2nd The bulging roots may represent an increased

should change the root and apical shape over
the age, although these changes have not been
studied yet. Consolaro et al,5 in a study which
analyzed 228 teeth with hypercementosis se-
lected from 21,573 isolated specimens, used the

2012 Dental Press Implantology

-30-

cementum thickness or incipient hyperce-
mentosis, and club-shaped root must have the
imaging diagnosis of diffuse hypercementosis.
These morphological changes may represent

an occlusal overload, a higher masticatory

Dental Press Implantol. 2012 Jan-Mar;6(1):20-32

_—



3rd

4th

demand related to bruxism or not. It can indi-
cate even the lack of antagonism. Teeth with
hypercementosis tend to have an accelerated
aging of the pulp, reducing its reparatory ca-
pacity. Other implications or specific mean-
ings of hypercementosis in oral rehabilitation
treatment with osseointegrated implants have

been described in literature.

Distance between a tooth with hypercementosis
and osseointegrated implant should probably be
evaluated, but there are no criteria defined for
this in literature, as well as the consequences of

hypercementosis-implant proximity.

The most common causes related to hyperce-

mentosis are increased occlusal demand; lack

© 2012 Dental Press Implantology
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5th

Consolaro A, Consolaro RB, Francischone LA

of antagonist followed by continued passive
tooth eruption with extrusion for edentulous
spaces; and chronic periapical lesions. Focal
hypercementosis will be hardly diagnosed
for its frequency and difficulty of generating
images due to the reduced size and lower ce-

mentum mineralization.

The most common causes associated with
hypercementosis are increased occlusal de-
mand; lack of antagonist followed by contin-
ued passive tooth eruption with extrusion for
edentulous spaces; and periapical lesions. Fo-
cal hypercementosis hardly will be diagnosed
for its frequency and difficulty of generating
images due to the reduced size and low grade

of cementum mineralization.
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ask the expert

When to indicate the autogenous bone grafts
or bone substitutes in implant dentistry?

Part Ii

Physiology of the alveolar bone loss

One of the greatest and most constant challenges for
professionals in Dentistry and more specifically for
Implantodontists has been the recovery of edentulous
regions after the loss of one or more teeth. Despite all
visible progress in the prevention of caries and peri-
odontal disease, tooth extraction is still a prevalent

and mutilating treatment.

In the dental alveolus , the disposition of hydroxyapa-
tite crystals and collagen fibers of bone depend on the
traction or stretching of the periodontal fibers which
cause an orientation of forces, adapting to the func-
tional requirement of the periodontium. When a tooth
is extracted, the force applied is over and the preex-
isting Haversian system becomes useless. The osteo-
clasts resorb this system, being followed by the depo-
sition of a simpler new osteon which is in accordance
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to local pressure and strength system only.2 The alveo-
lar atrophy is continuous and irreversible, and its etiol-
ogy is multifactorial, involving both local and systemic
factors, including diet, facial morphology, hormonal

disorders, osteoporosis and use of prostheses.??

Biology of the repair of autogenous block
bone grafts in block

Bone reconstruction using autogenous bone grafts
triggers a number of remarkable events which cul-
minate in its incorporation and remodeling. The pro-
cesses are conducted by principles of osteogenesis,
osteoinduction and osteoconduction according to the
structural nature of the graft.347 After the consolida-
tion of the graft, it is essential that minimal loss of the
original volume occur and largest portion possible be

replaced by vital bone.
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Autogenous bone grafts consist of a hard tissue matrix
and a cellular component of osteoblasts and osteo-
cytes. There may also be a medullary portion contain-
ing fat cells in stromal connective tissue, in addition to
osteoblast progenitor cells express osteogenic activity
by adequate stimulus.”

According to Hardesty et al™® in 1990, there are many
aspects that interfere in the process of repairing a autog-
enous bone graft. Macroscopic shape, revascularization,
architectural differences, as well as the preparation of
the receptor bed and rigid fixation of the graft should be
considered as predictive values and therefore they need

to be extensively researched and understood.

Different macroscopic shapes available for its applica-
tion (in cortical, cancellous, corticocancellous blocks,
in particles or as a macerated bone) result in different
repair ways that are peculiar, with strong influence on

the final outcome.”"”

In general, the shape is selected according to the in-
dication of the graft. Reconstructions in height, thick-
ness, or both require block grafts, preferably cortico-
cancellous. The bone in particles obtained by grinding
or scaling, is suitable for filling preexisting bone de-
fects or surgically created store, such as in the case of
maxilla sinus floor elevation.

The graft incorporation involves different stages,
from initial inflammatory to complete remodeling.
One of the first steps is the angiogenesis occurring
in response to factors that promote proliferation and

growth of blood capillaries.?™
Revascularization is considered a critical aspect to a good

final result of grafting procedures. It is observed that the
vascular invasion has variable speed according to the
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shape and density of the graft. The literature is wide in
stating that revascularization and consequently repair
of cancellous bone differ essentially from that of corti-
cal bone.2410M12141521 The constitution of cancellous bone,
favored by large medullary spaces, has a first simultane-
ous osteogenic phase to vascular invasion which occurs
on the grafted bone trabeculae. Only subsequently, non-
vital osteoclastic bone resorption occurs. Instead, in the
cortical bone, it is initially necessary to have osteoclastic
resorption opening the path towards the blood vessels
and osteogenic cells. This phenomenon was possible to
confirm in the work of Paleckis,'® given the occurrence of
absorption channels with cell contents entering into the
block graft, particularly within 14 days.

As a result, revascularization and resorption of mem-
branous bone are slower when compared to those of
endochondral bone. This aspect may be decisive for
the choice of the donor area. If the bed is deficient in
its vascularization, the endochondral graft should be
the best choice.?° However, Pinholt et al?' demonstrat-
ed more intense revascularization in mandibular grafts
(membranous origin) and iliac grafts (endochondral
origin) than in cap and tibia, respectively, of membra-
nous and endochondral origin, suggesting the medul-
lary spaces of those first facilitated the process. With
this, the authors ratified the importance of bone archi-

tecture in the revascularization process.

Bone formation is conducted by the surviving cells of
the graft and the ability of the bone matrix in induc-
ing osteogenic cell differentiation in the recipient area.
Although the graft and bed have individual contribu-
tions to the process, the sum of their interactions de-

termines the success or failure of the same.®

Certainly, the revascularization, remodeling and graft
persistence processes are multifactorial as stated by
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Lozano et al? and Gordh et al® and cannot be consisted
by the alone mechanism.

The dense and slightly porous structure of the corti-
cal block characterizes its repair by a first phase of
osteoclastic resorption observed for an osteogenic
period. The preexisting vascular channels are invaded
by resorptive and extended cells following invasion of

blood vessels and osteogenic cells.

In order to promote cellular transformation that pro-
duces new bone and consolidates graft, an appropri-
ate recipient bed must be prepared to favor its revas-
cularization. The rigid fixation eliminates graft mi-
cromovements and the graft juxtaposition eliminates

dead spaces, favoring a solid interface.”

Regarding the surgical preparation of recipient bed,
this is performed in order to approach the bone mar-
row to the recipient area (source of osteogenic cells
and blood vessels) and graft. Prolo and Rodrigo,?? in
1985, warned the need for careful preparation of the
recipient bed, preferably with exposure of bone mar-
row, but without causing heating or cell destruction.

Alberius et al' demonstrated that bed perforation to
favored the graft incorporation and a structural rein-

forcement of the bone marrow.

Gordh et al® performed perforations both in bed and graft.
The procedure enabled the migration of recipient bone
marrow cells to the graft, thus reducing the volume loss.
Despite this and surprising to the authors, full consolida-
tion occurred between the graft cortical surface and bed

also cortical, including in the absence of perforation.

Carvalho et al® showed that the preparation for bed by
decorticalization or perforations, influenced positively
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on graft integration, unlike to which occurred when the
bed was not prepared, in which resulted in fibrous union.

The volume loss is not linear and is more dramatic in
the first weeks. The rigid fixation would exert its influ-
ence in the initial phases. The same authors inferred
that, once the graft becomes adhered to the bed, the

fixation type is no longer important.

It is assumed that the rigid fixation by plagues and
screws maintains the intimate contact between the
graft and bed, thus eliminating dead spaces.® It also
prevents micro-movements, providing the delicate
capillary proliferation from the interface to the graft,
ensuring the indispensable supply of nutrients and

oxygen to a region in the repair process.

Biology of the repair of autogenous bone
grafts in particle form

According to Perri De Carvalho and Okamoto,”® alveolar
repair may be considered in four fundamental phases:
Cell proliferation, development of connective tissue,
maturation of connective tissue and bone differentia-
tion or mineralization. The repair process begins imme-
diately after tooth extraction. The blood clot is gradu-
ally invaded by preexisting fibroblasts and adventitious
cell differentiation, both present in the remaining of the
periodontal ligament that remains attached to the al-
veolar walls. Then the newly formed connective tissue
exhibits a large amount of cells, notably fibroblasts, and
newly formed capillaries. As it increases the amount of
collagen fibers and decreases the number of cells and
blood vessels, the connective tissue is in the matura-
tion phase. Then, near the alveolar walls and from the
bottom of the alveolus, the osteoblasts, originate from
cells called osteoprogenitors, deposit the organic ma-
trix, forming osteoid tissue. When this tissue becomes

calcified, bone trabeculae is formed.
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Pallensen et al,” in 2002, demonstrated that small par-
ticles are also rapidly absorbed, with higher simultane-
ous bone apposition than in the use of larger particles.
The authors stated that the small size increases the

contact surface to the tissue that involves it.

If the absorption speed of the particles obtained by scal-
ing can support their rapid replacement due to their small
size, on the other hand, it can adversely influence on the
final volume of the graft. The fact should warn on the pos-
sibility of volume decrease for this graft type while its
clinical application, especially in the use for sinus grafts.

Luppino®™ and Coradazzi® reported favorable course in re-
pairing bone cavities filled with powdered bone particles,
bone scraps or macerated bone, collected during milling.
The presence of such particles, in the authors’ opinion,
was related to a higher new bone formation. Coradazzi®
stated that the resorption of cortical bone particles, rich in
BMP, would have good osteoinductive capacity.

As with block grafts, the bed preparation for particle
grafts can facilitate the repair and serve as a starting
point to the new bone formation.

Bone defects: Etiology and

clinical consequences

In addition to the bone remodeling that occurs after
tooth loss, there is often the presence of maxillary and
mandibular bone defects which include the need for au-
togenous bone graft in the prosthetic-surgical planning.

Bone defects can be classified as congenital and ac-
quired. The congenital bone defects are found in sub-
jects since birth and can cause other problems, such
as cleft patients who usually have many disorders like
phonetic, esthetic, muscle positioning, psychological

among others.
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The acquired defects are usually caused by trauma,
pathological processes, alveolar resorption after root

fractures and even implant extraction.

Among the pathological processes of high importance
for bone losses are those caused by periodontal disease
and periapical abscesses. When they are not correctly
treated, these processes cause a rapid osteolytic process
generating large defects which need to be rebuilt for re-
habilitation. In such cases, besides removing the cause,
there is a need to restore the balance between bacterial

virulence/host resistance for intervention in the area.

In addition to these, there are pathological processes
of tumoral origin, mostly osteolytic processes, and
they require safety margin. Depending on their ag-
gressiveness, resection of the maxilla or mandible

portion can be necessary.

The most aggressive losses observed are defects
caused by trauma. The dentoalveolar trauma, mainly
in the upper anterior teeth, generates significant bone
defects when the teeth suffer avulsion and fracture of
the buccal bone plate. There are more severe cases in
which the alveolar process is fractured, thus affecting
the buccal and lingual plates that can be absorbed if
there is no adequate immobilization of the segment

and/or nutrition during bone consolidation phase.

Implants that do not present prosthetic solutions due to
inadequate positioning or fractures may be indicated for
extraction. When extracting osseointegrated implants, it
is necessary to extract the buccal bone plate, similar to
the alveolectomies, causing bone defects in the alveolar

ridges which need to be rebuilt for later rehabilitation.

As clinical consequences of alveolar resorption and
bone defects, it may be: Thin ridge, concavities, loss

Dental Press Implantol. 2012 Jan-Mar;6(1):34-9



in the contour of alveolar process, pneumatization of
the maxillary sinus, and in cases of prolonged tooth
extraction in which the antagonistic arch consists of

natural teeth, it is often found flaccid mucosa.

Conclusion of biological aspects for grafts

» The autogenous bone graftsin ablock shape should
be indicated for the reconstruction of resorbed al-
veolar processes, both in thickness and height.

» Whereas the recipient bed should be prepared and
the bone block fixed, the autogenous bone grafts
present in the initial phases a biological sequence

2012 Dental Press Implantology
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of devitalization, resorption and revascularization
from the recipient bed.

The autogenous bone grafts have a short phase of
osteogenesis and, subsequently, more prolonged
phases of osteoinduction and osteoconduction,
the latter being more durable in the cortical grafts.
The bone grafts in particle shape should be indi-
cated to fill bone defects and cavities, as well as
alveoli that show remaining bone walls.

Using bone in particle shape, the bone repair com-
prises the resorption of small particles and incor-
poration of larger particles.
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Letter to the Editor

Bioengineering

This is a special opportunity in Dentistry to expand our
horizons and for scientists and clinicians to undertake
exploration of the future on issues of bioengineering,
growth and differentiation factors. In the past, some
scientists were accused of providing a futuristic vision
of the clinical impact on the biological and technologi-
cal advances under the perspective of their specialties.
This reminds me when |, a freshman at the college of
Dentistry, heard a global specialist in Cardiology, telling
us that we had made a mistake in choosing Dentistry
as a profession, because within 18 months, the mar-
ket would have a vaccine for caries. | suggest that each
one treasure the information that will get today, as |
should have done at that time based on what | heard.
This is related to the need of pre-marketing research on
new products. In the early osseintegration, much time
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was spent before there were changes in the products.
Contemporary system reversed the process in a way
that new products are routinely available to the pro-
fessional with an inadequate investigation. It is often
asked to dental professionals to use new devices and
report the success of their treatment results without
having informed the patient about researches includ-
ing them. This is an unscientific approach that does not
bring anything good to the implantologist.

Bioengineering is a conglomerate of all technologies and
for it we had some overlap in all these sectors. That is the
reason why they obtained very similar results in their re-
ports. However, in a short-term, we are seeing today what
we will likely see over the next 5 to 10 years, with no con-
siderable increase in the application in our offices.
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Bioengineering reaffirmed that the patient’s char-
acteristics must be considered when we repair any
tissue. Size and volume of the defect must be deter-
mined. Regardless the excellence of the material, the
nature of the recipient site should be considered in
order to increase the quality and have a good result.
For example, vascular supply can be changed due to
the formation of scars at the recipient site. In addition,
inflammatory changes resulting from local impact
caused by the oral biofilm must be controlled preop-
eratively, at the surgery, and during the post-operative

phases to optimize the cascade of repair process.

Current and future application of growth and differ-
entiation factors or signaling molecules in the regen-
eration of hard and soft tissues needs to be revised.
This focuses primarily on bone morphogenetic pro-
teins after bringing a comprehensive view of growth
differentiation factors currently investigated. These
include platelet-derived growth factor, vascular en-
dothelial growth factor, transforming growth factor
beta and growth hormone. A differentiation factor,
the recombinant bone morphogenetic protein factor-2
(rhBMP-2) is commercially available and is approved
by FDA and ANVISA for marketing. Its indication is
for increased maxillary sinuses and reconstruction
of the dental alveoli. The use of bone morphogenetic
proteins is expanding in therapies that are off-label
(when the clinicians chooses to use the therapy with
product in indication which differentiation has not
been fully evaluated, or the risk/benefit ratio is uncer-
tain). It needs controlled clinical tests. For example,
can the rhBMP-2 be combined with different carriers
and be used in different supports? This would be a
benefit to obtain more clinical data on the applica-
tion for the use of this molecule. My opinion is that
the objective should be to provide a biological mate-

rial/device resulting in a physiological response with
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symphonic coordination of multiple factors in order
to optimize the response of the tissues, especially in
severely compromised sites. When we consider the
application of new technologies in clinical practice,
its use requires the development in the current reg-
ulatory and ethics environment. Development with
transfer to the clinical practice, the establishment of
effectiveness, including the education both of health
professionals and community to use a new biological
material may take 10 years or more. There will always

be overlap of current, new and developing materials.

Rationalization of the development process can be the
key to avoid excessive delays. This may require not
only the university and industry research, but counting
on consortia of clinical investigators through networks
based on research practice and collaborative efforts,
such as multicenter researches and development or-
gans (CNPQ, CAPES, FAPESP, etc.). New technologies
should be critically evaluated for effectiveness, safety,
efficiency, cost and outcomes in patients compared to
current therapies. Consortia of multiple excellent cen-
ters can be used to generate significant data based on
evidence in order to recommend the use of a new prod-
uct or therapy. It is important to notice that Dentistry
is an industry without federal funding and it seems
to be minimal third party involvement for sponsoring
these procedures. Therefore we can find significant
resistance from professionals for keeping records of
their procedures. This has been an extraordinary op-
portunity to look into the crystal ball. Having the op-
portunity to participate in initial clinical research with
a growth factor that is available today. | thought in the
words of William James, a philosopher in the late 19th
century. He noted that the true rewards are not only
result of reasoned analysis, but they include intuition,
impulse, and capacity to go straight to the point. It is
surprising that 110 years later, these same skills have
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been significant in expansion of the successful use of
dental implants. What will be the future for regenera-
tive technologies? It seems appropriate to share our
clinic's results with the research sponsoring organiza-
tions. This will require the dedication of subjects who
are willing to donate their time to organize and pre-
pare technical documents to discuss current evidence
and schedules, considering the availability. Most pa-
tients do not thank us for the volume of bone growth
that was promoted, nor for successful implants. They
appreciate a comfortable procedure that is not as
complicated as they thought it was. This provided an
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opportunity for us all reexamine our deepest beliefs.
Our horizons have expanded, and we have had an op-

portunity to advance in an important direction.

The confidence between dentists and patients also
occurs in the science. | strongly feel that clinicians
make out of their routine, in offices or classes, a labo-
ratory for technology evaluation. We must be more
judicious in our acceptance of new products and ther-
apies based on new technologies so that our patients
are well served, and therefore mutual confidence will
be a guaranteed and rewarding outcome.
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clinical case

Rehabilitation with total fixed prosthesis on
unfavorably positioned implants in maxilla:
Case report

Franklin Moreira LEAHY*

Abstract

The contemporary Implantology associated with dental prosthesis, provides various and very well substanti-
ated alternatives for resolution of the most varied and critical situations in the dental clinic. These conditions
naturally tend to be grouped into classifications extensively investigated and already enshrined in the interna-
tional literature, considering, inclusively the importance of results continuously revealed by scientific evidence
in this wide context. Within very well defined limits, it is feasible the indication and possibility of reutilization of
unfavorable installed implants, as the starting point for another prosthetic planning. A new surgery to remove
them and later install implants into supposedly ideal positions considering the resources available today, it
may even be more logical or recommended, but not always technically possible, without having more complex
procedures being required, adding greater discomfort, morbidity, taking longer for finalization. Considering all
possible aspects which may involve the patient and the presented problem, together with the consistency of
a more conservative approach in the planning of any treatment, causes the boldness and impetuosity inherent
to knowledge of the innovative or cutting-edge, even if consecrated techniques, merge providentially with pru-
dence and calibrated restraint in the field of interpretive treatments, resulting in significant benefits for patients.
This article reports a case that illustrates this combination of analytical expectations. It brings together science,
consciousness and experience. It merges theory and practice, combined with the expectation of good sense
and good prognosis.
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Introduction

It is natural that researches and studies worry in es-
tablishing protocols or routines in an needed attempt
to systematize surgical and/or prosthetic procedures
seeking always to point toward proven predictable
and less traumatic results. Making use of one of the
dogmas from Professor Branemark who states that
“less is more”, it is realized that there is a growing
need to simplify the implant treatment in order to re-
store full arches and a concomitant desire to eliminate
the grafts as an alternative therapy to provide qual-
ity rehabilitations in terms of esthetics, function and

comfort for the patient.

Multiple aspects need to be interpreted in each clinical
assessment, so that planning is optimized. Although
a rich arsenal of technical conducts serving as a solid
orientation is available, it is necessary to understand
mainly the atypias of each case, considering the real

possibilities and wishes of patients at the same time.

Therefore, it is desirable and expected that planning
be previously defined in the daily care for these pa-
tients, so they may be applied within the needs and
requirements that each case requires. This is a direct
result from the assimilation of learning provided by

studies and professional practice over a given period.

Also it is of great importance to highlight that, in addi-
tion to the ability to assess, diagnose, identify or define
therapeutic conducts, it is essential to sharpen the sen-
sitivity to observe apparently inconspicuous details.
Listening very carefully to complaints and expectations
of each patient — even if their desires are understand-
ably inviable or controversial — and, finally, combin-
ing concepts and strategies that result always in the
most direct, simple and objective way for both parties
involved. In doing so, chances are good for obtaining

desired, predictable and satisfactory results.
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Even with several known diagnostic methods, addi-
tional examination and surgical techniques for the re-
construction of atrophic mandibles or mandibles, it is
expected that when we are faced with classic cases of
total edentulous patients with dentures, even before
thinking directly in the preparation of a new removable
full prosthesis, we are automatically induced to a plan-
ning of first choice involving the use of osseointegrat-
ed, short or zygomatic implants — proven effective,
with their numerous designs and surfaces available in
the market — or even conventional implants installed
into an inclined position. Given the impossibility of
applying these concepts, it is almost mandatory that
comes in a logical sequence of planning the use of au-
togenous, homologous or xenogenous bone grafts, the
regular installation of osseointegrated implants and

subsequent rehabilitation with fixed prosthesis.!

As well as a maxillomandibular ratio consists of
natural teeth in occlusal balance, the partial or total-
prosthetic rehabilitations, either conventional or on
implant also need systematic occlusal adjustments,
in alternate periods, which maintain or re-establish
the balance of forces dissipated and assimilated
throughout the stomatognathic system. In particular,
the fixed prostheses supported by osseointegrated
implants due to the lack of periodontal ligament in
bone-implant interface - anatomical mechanism that
individually provides characteristic and proper mobil-
ity to natural teeth in order to cushion, absorb and
dissipate impacts during the movements of shearing
and clenching of the mandible, among other mastica-
tory loads -, effectively need resources that can play
this function. The macro-design of implant, the struc-
turing and prosthetic planning , the osseointegrated
implant surrounding bone , the standard care for
maintenance with oral hygiene, specific attention on
some postural defects directly involving the temporo-

mandibular joints, and prevention of some deleterious
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dietary habits are important factors that influence and
contribute positively especially when associated to
the ADO'S FACTOR (Adjusting of Dimension and Dis-
tribution of Occlusal Stress and Strain), an acronym
created by the Swedish scientist and professor Dr. P.I.
Brannemark to explain the “Adjusting of Dimension
for Occlusal Stress, and the Dissipation for Osseo-
integrated Interface and Underlying Bone Tissue” or

simply “Tertiary Stability” as was later designated.”"

This maintenance care contributes to increase signifi-
cantly the longevity of natural or artificial teeth, as well
as optimizing the duration and permanence of implants
already osseointegrated. It is not a static, punctual,
restricted process for a set of momentary measures,
adjustments or procedures only, directed to a single
work of temporary or “definitive” prosthesis performed
on implants. It is a dynamic process. A preventive set
of measures and adjustments that should be part of
the investigative approaches for all clinical care to be
implemented if necessary. Even because it starts from
logical principle of all restorations or renovations per-
formed by us and considered as finalized or “definitive”
, will always be temporary in time or use; i.e., they have
lifetime. They need the combination of knowledge and
application of specific methods which protect these
devices from the continuous action of use and time, in-
cluding implants already osseointegrated.

Case report

A 64-year-old patient, female, leucoderma with fixed
prosthesis of porcelain-fused-to-metal on four im-
plants unfavorably positioned in the anterior maxilla
and lower prosthesis of the same material on four par-
allel implants in the anterior segment of the mandible.
She reported crescent dissatisfaction with the results
inherent to esthetic, phonetic, masticatory function
and hygiene, since the fabrication and installation

of fixed prostheses (six years ago). According to the
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patient after questions regarding the items mentioned
before, the author of her prostheses has stated re-
peatedly that there is no more technical possibilities
for improving the results then obtained which caused
conflicts in interpersonal relationships and led her to
search for new alternatives to resolve her case. Given
this first and unsatisfactory experience with dental
implant surgery related to fixed prosthesis, the clear
verbalization of her physical, psychological and finan-
cial limitations was considered a determinant argu-

mentation in developing the new planning.

In the report, she had a history marked by suffering
and pain in surgical stage. Some additional disorders
in social and family life justified by the excessive delay
in transition, execution and definitive delivery of the
rehabilitation treatment - two years after onset. Major
personal effort in gathering economic resources was
intended to pay the treatment in question and finally
the explicit appeal to avoid the possibility of a new
surgical intervention in the same area. She even ad-
mitted the possibility of returning to use (upper and
lower) double complete prosthesis, provided there
was commitment with a more enjoyable esthetics
than that which she using(Fig. 1). Increasingly, cur-
rent Implantology has considered the possibility of
simpler, more direct, objective therapy, in order to re-
solve adequately clinical situations without the need
to impose complex surgical alternatives, involving
autogenous, homologous or xenogenous bone grafts
that normally have higher morbidity, to the patient.

Tilted implants and short implants come in this direc-
tion, minimizing surgical trauma and providing solu-
tions for the installation of extremely effective, func-

tional and durable prostheses.

In this specific case of unfavorably positioned implants,
were considered the patient’s wish, the use of common
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sense and a detailed analysis to redesign and find a sat-
isfactory, conservative prosthetic solution for necessity
and convenience (Fig. 2). The limited bone availability
in height and thickness suggested a direct and simple
approach, avoiding removing this compromised im-
plants incorrectly installed, which would certainly cause
physical and emotional disorders in a sexagenarian pa-
tient, in addition to important quantitative bone losses
in response to remaining alveolar ridge deficiency and
the consequent need for reconstructive techniques with
block bone grafts, preferably autogenous grafts (note:
there was no specific instrument for a traumatic extrac-
tion of osseointegrated implants at that time).

Leahy FM

First, after the extraction of the existing fixed (up-
per and lower) prostheses, it was decided, mutually
agreed with the patient, to prepare provisional fixed
or “transition” prostheses with metallic infrastruc-
tures, which could allow an immediate improvement
in esthetics and chewing. So it was done and after
this, unlike the combined, the patient only returned
after three years to continue the treatment suggested,
with the left posterior segment of the upper prosthe-
sis fractured (Fig. 3). After emergency care and the
insistent request of the patient to perform a weld in
order to recover the referred provisional prosthesis, a

recurring period of absence was observed until a new

Figure 1- A) Initial photo showing the prosthesis fixed in porcelain with the esthetics totally impaired by the unfavorable installation of the implants
and inadequate access of the fixed screws (buccal surfaces). B) Right lateral view of the occlusion prostheses: Anatomical disproportion and

disharmony of the teeth and edentulous posterior superior region were observed. €) Left lateral view: Complete exposure of fixative screw.

Figure 2 - Screws indicating the direction at different plans of attachment, demonstrating unfavorably positioned implants.
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fracture on the same side a year later was crucial to
the early stages previously planned. Surgical instal-
lation of two tilted implants of 3.75 x 13 mm — one
in each maxillary tuber, both attached from mesial
to distal surface and locked with 35N/cm — contrib-
uted greatly to increase the stability, resistance and
dissipation of loads. Consequently, it provided higher
safety and longevity of the whole prosthesis, besides
optimizing the masticatory action through the highest
number of present dental units (Fig. 4).

With the use of plastic UCLAs now screwed on each

implant, a bar was carefully constructed in mouth with

Rehabilitation with total fixed prosthesis on unfavorably positioned implants in maxilla: Case report

Pattern Resin®, in intimate contact with the gum tissue
located above the remaining alveolar ridge, connecting
all the prosthetic components. The cylinders placed on
the unfavorably placed implants in the anterior max-
illa were amputated approximately T mm below the top
of the head of screws fixing them. Then, two posterior
UCLAs were also cut at the predetermined level by wax
bite plane and vertical dimension, also previously de-

fined, by sending then the whole set for casting (Fig. 5).

Anindex was prepared to measure the passivity of the bar
on the implants. As a result, after assembly testing of the
teeth and final adjustments, there was the completion and

Figure 3 - A) Provisional (transition) upper and lower prostheses after 3 years of use. B) Front view and C) left side view, showing fracture of

metallic infrastructure in the posterior segment in cantilever.

Figure 4 - A) Plastic UCLAs screwed on the preexisting anterior implants, for the beginning of the preparation of the resin bar, B) Resin bar (Pattern
Resin®), connecting all the plastic UCLAs already cut. On the additional implants bilaterally installed in the maxillary tuber, the UCLAs
amputations were performed according to the height of the registration.

2012 Dental Press Implantology
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installation of the upper prosthesis, with the respective
gingival compensation for support of the lip and better
esthetic results. With this new assembly and design con-
ception, specifically the access holes of the screws fixing
the prosthesis to the preexisting implants in the anterior
maxilla began to emerge on the external surface of the gin-
gival compensation. These access holes were sealed with
pink acrylic resin, trying the mimicking as high as possible
(Fig. 6). During the treatment, a new lower prosthesis
was also prepared, seeking more esthetic and functional
harmony. Unfortunately, the final photographic record of
the case was completed fifteen days after the installation

of the lower prosthesis — period for better adaptation of

Leahy FM

mastication, phonetics and neuromuscular adjustments -,
in which the patient, in response to the satisfaction of the
new smile, decided and assumed risks on her own to seek
a cosmetic professional who applied injectable PMMA
(polymethylmethacrylate) in the orbicularis region of lip
and nasolabial groove, with the specific intention (accord-
ing to information obtained from the patient herself) to
attenuate wrinkles and “rejuvenate” the mouth. This pro-
cedure slightly modified the desired esthetic result, but
apparently did not compromise the patient's self-esteem
(Fig. 7). At the end of treatment, two photographs, initial
and final, were presented to the patient with the purpose
of establishing differences (Fig. 8).

Figure 5 - Acrylic bar ready for the
additional laboratory adjustments
and casting.

Figure 8 - A) Initial case. B) Completed case.

2012 Dental Press Implantology

Figure 6 - Clinical case completed. Access
holes from the previous implants

filled with pink acrylic resin.

Figure 7 - Photo of smile 15 days after
completion of the prostheses.
Note the modification of the
upper lip (elevation in the midline
region) due to the use of PMMA.
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Discussion

Currently, looking for similar situations, we may find nu-
merous articles in the literature reporting cases of tilted
implants related to pre-angled prosthetic components
for rehabilitation with cemented or screwed prostheses
which were technically designed and installed in order to
resolve some clinical problems, in which more complex
surgical approaches have not been used. The following
examples, characteristics of “ectopic” positions of im-
plants, are part of a group of techniques widely studied
throughout the world providing sufficient scientific cov-
erage and therefore predictability:?'® The different and
known surgical "approaches” for the use of (zygomatic)
extramaxillary implants — that culminate their emer-
gency profiles, the vast and overwhelming majority, in
non-suitable sites for a conventional and regular reha-
bilitation —; posterior implants within the concept “ all
on four”, directing purposively to distal surface in order
to reduce the extension of the cantilever in prosthesis

and optimize the number of present dental units.

Within this same line of reasoning, we cannot consider
to be “unfavorably positioned” these implants that are
installed following the guidance of doctrines widely dis-

cussed, researched and scientifically devoted.

“Unfavorably positioned” implants suggest misapplica-
tion of a particular technique, iatrodontogenesis, surgi-
cal inability. It may be assumed that the concise and im-
mediate extraction of these implants is part of any initial
obvious planning, in most cases. Then, how do we imag-
ine the viable prosthesis preparation on these errors?
Probably,countless and atypical cases, gathering malpo-
sitioning in the installation of dental implants concomi-
tantly with courageous and non-protocoled preparation
of prostheses fixed on these same osseointegrated wan-
dering cylinders, should have occurred on a large scale in
different parts of the world; however, they were certainly

not published in the same proportion.

© 2012 Dental Press Implantology
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In the 80s and 90s — when the osseointegration phe-
nomenon actually got the attention of the scientific
world — dental professionals put into practice multi-
centerly concepts and techniques created by the Swed-
ish scientist and researcher P.I. Branemark, and possibly
they also started some risky variations of these tech-
niques. Rights and wrongs, success and failure, result
of the natural evolution and application of science find-
ings occur in remarkable progression. The speed and ef-
fusive exchange of experiences, resulting from different
ways of meetings, conclaves or scientific publications,
formed a large information network, leading us to be

part of a continuous and increasing learning curve.

Atypical cases are not part of predetermined rules
or protocols that allow us to reproduce them such as
they were designed. They are part of challenges, ex-
ceptions, and, as such they should be studied, planned
and treated. They are of immeasurable value, contri-
bution and benefit for the science.

Errors are usually results of inopportune boldness
from those who precipitate, of the lack of caution, of
those who do not plan and take the risks. However,
they can and should be discussed, used as examples,
to be properly prevented or simply corrected with the
use of sensitivity and professional judgment.

In the early years of using osseointegrated implants
for partial or total rehabilitation, if there were not to
many options of designs and shapes of the prosthetic
components in the market today for the resolution of
the cases of “unfavorably positioned” implants, emer-
gency alternatives were needed to be created using
all the possible technical resources providing satis-
factory esthetic and functional solutions, with greater
comfort to the patient. A conscious sum of these fac-
tors led to procedures reported herein. When neces-

sary, they may be used as conduct parameters in

Dental Press Implantol. 2012 Jan-Mar;6(1):44-52



cases which are similar with characteristics described

herein. This was the main scope of this case report.

Conclusion

The reuse of unfavorably positioned implants is pos-
sible and feasible for the preparation and installation
of fixed prostheses which are functional and estheti-
cally pleasant. It depends directly on the judgment
and careful evaluation of some important factors that
should always be taken into account when we face

© 2012 Dental Press Implantology
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such situations. Because they are cases representing
exceptions to the rule, they should be seen with mod-

eration and without precipitations.

Individual aspects related to human conditions and
expectations of the patient, related to technical pe-
culiarities (clinical, biological and anatomical), must
necessarily interact with the knowledge, sensitivity
and analytical capacity of the professional to decide
on the most appropriate treatment to be applied.

Dental Press Implantol. 2012 Jan-Mar;6(1):44-52
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Repair of defects in the alveolar ridge
using rhBMP-2 in baboons

Dario A. O. MIRANDA*

Neil M. BLUMENTHAL**

Carlos Eduardo FRANCISCHONE***
Alberto CONSOLARO***

Abstract

The objective of this research was to evaluate the regeneration of alveolar ridge width defects following surgical implantation
of recombinant bone morphogenetic protein-2 (rhBMP-2) using two different carriers: a) Tricalcium Phosphate (TCP) / Hy-
droxyapatite (HA) / Absorbable collagen sponge (ACS) and b) a-BSM cement (CaPO,) in the baboon model. Standardized
alveolar ridge defects (15 X 8 X 5 mm) were made in 4 edentulous areas, in 4 baboons. Sites were balanced as to treatments
and maxilla/mandible. Two titanium pins were placed at the mid apical and coronal levels to provide landmarks for defect mea-
surements (width) and comparisons pre and post - treatment reentry. Impressions of the pre and post treatment ridges were
also taken and models made to determine changes in clinical defect volume. Five treatments were performed: rhBMP-2/TCP/
HA/ACS, TCB/HA/ACS alone, rhBM P-Z/O(—BSM(CaPO4), oc—BSI\/\(CaPOA) alone and unimplanted Control. A dose of 0.4-mg/
ml rhBMP-2 was used in rhBMP-2 treated sites. Qualitative radiographic observations were recorded at pre implantation and
before reentry. Block sections (mid-defects) were harvested at 12 -16 weeks, processed for light microscopy and stained with
Mason's Trichrome. Three central histologic sections were evaluated for trabecular bone area, marrow space area and bone
density using the Computerized Image Program. Statistical comparisons between treatments were made using ANOVA. Car-
riers by themselves demonstrated sufficient rigidity, resistance to compression and osteoconductive capacity to provide for
modest ridge augmentation. Addition of rhBMP-2 resulted in almost double the increase in width and volume, and statistically
significant more trabecular bone, less marrow space and higher density than the carriers alone. The rhBMP-2/a:-BSM(CaPO )
construct demonstrated superior, but not statistically significant (p > 0.05) results over the rhBMP-2/TCP/HA/ACS implant
Both TCP/HA/ACS and a-BSM(CaPO,) appear to be suitable carriers for rhBMP-2. The enhancement of both carrier systems
with rhBMP-2 provided a viable alternative to second site grafting for the augmentation of alveolar ridge defects prior to implant

placement. In addition, these treatments were the only ones that provided enough clinical ridge width for implant placement.
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Introduction

Dental implants are commonly used to support den-
tal and maxillofacial reconstruction. Morphology and
quality of alveolar bone are similarly important fac-
tors. The placement of the implant can become dif-
ficult due to aberrations in the alveolar ridge, resulting
from functional requirements changed after tooth loss,
surgical and accidental trauma, or due to pathological
processes involving the alveolar bone. The dental im-
plant surgery depends on the prosthetic planning. In
many cases, the correct positioning of the implants
needs the alveolar ridge augmentation. Several proto-
cols can be used: Autogenous bone graft (in block or
particulate, biomaterials, bone-guided regeneration,
osteogenic distraction, and others. However, these
protocols are significantly related to the morbidity of
the patient because they have a limited biological po-
tential, and/or are technically challenging. This leads
to a continuous search for simpler and more effective

procedures for alveolar ridge augmentation.

The rhBMP-2, Recombinant Bone Morphogenetic Pro-
tein 2, is a member of the superfamily of transforming
growth factor B of multifunctional cytokines. It induc-
es the formation and bone repair in adult vertebrates'?
and plays an important role in early embryonic devel-
opment.®> The rhBMP-2 in an absorbable collagen car-
rier sponge (ACS) has been shown to induce clinically
relevant bone formation in different scenarios in max-
illomandibular complex, including segment defects
(resection),*> cleft palate,® orthognathic defects,’
alveolar ridge defects,®” for increasing the maxillary
sinus'™ and rebuilding the periodontal defects?°?3 in
canine and primate models. Although rhBMP-2/ACS
has been generally effective to the significant bone for-
mation when used as a covering, it has been revealed
less effective for the indications of onlay graft.8" The
ACS carrier undergoes compression of masticatory
forces, thus reducing the graft volume with rhBMP-2/
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ACS, and consequently it does not produce the space
on the bone to be formed. This failure of ACS trans-
porter conducts the evaluation for transport systems
with higher structural integrity and space providing
biomaterials and devices to be used in combination
with ACS.142024 For example, the combination of rh-
BMP-2/ACS to hydroxyapatite demonstrated to in-
duce clinically relevant bone increase in the alveolar
ridge defects; however, the quality of newly formed
bone was compromised by residual biomaterial." The
objective of this study was to evaluate the alveolar
ridge augmentation after grafting the rhBMP-2 with

two carriers, in (Papio anubis) baboon model.

Material and methods

Four baboon adults in good health were used in this
study in the Biological Resources Laboratory, University
of Illinois — USA (lllinois Health Science Center). The
guidelines for the care of animal in the research were
strictly followed, as well as the guidelines established
and approved by Animal Research Committee, Univer-
sity of Illinois Health Science Center. Screening proce-
dures included all physical examinations and laboratory
tests or radiographic evaluations required. Bacteriology
and virology tests were conducted to establish the ab-
sence of infectious disease agents that may represent a

risk to other non-human primates or human researchers.

The Tricalcium phosphate/absorbable collagen
sponge/hydroxyapatite (TCP/HA/ACS, Wyeth Re-
search, Cambridge, MA) contain TCP/HA (15/85
ratio) in a collagen sponge of bovine tendon. Then,
TCP/HA/ACS was cut into 1-inch square and wetted
with 0.65 ml of buffer (Wyeth Research, Cambridge,
MA, 30 mm L-glutamic acid, 2.5% glycine, 0.5% su-
crose and 0.01 polysorbate 80%, pH 4.5). The TCP/
HA/ACS vehicle was subsequently cut into 5 x5 x 1.5
mm cubes (Fig. 1B) and layered into the defect site

to restore the alveolar ridge. For calcium phosphate

Dental Press Implantol. 2012 Jan-Mar;6(1):54-66
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Figure 1- Materials used for the graft. In A we may see the th-BMP-2 (0.04 mg/ml), Buffer (30 ml glutamic acid, 2.5% glycine, 0.5% sucrose and
pH 45. In figure B, we may also see the thBMP-2 or Buffer and the HA/TCP/ACS carrier.

Figure 2 - Clinical measurements used to evaluate the increased thickness (A) and alveolar ridge volume (B).

(aBSM — Etex Corp., Cambridge, MA), 0.8 mL of
buffer (30 mM glutamic acid, 2.5 glycine, 0.5% sac-
charose, 0.01% Tween 80, pH 4.5) was removed and
injected into a mixture vial ("mixing bulb”), containing
1.0 g of aBSM (Fig. TA). The material was gently han-
dled until the contents were well mixed. The consis-
tent and malleable mixture (putty) aBSM was grafted
and adapted to restore the crest contour.

The rhBMP-2 (Wyeth Research, Cambridge, MA) was
reconstituted and diluted with buffer to obtain a final

2012 Dental Press Implantology
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concentration of 0.4 mg/mL. For rhnBMP-2/TCP/HA/
ACS, 0.65 mL of 0.4 mg/mL the rhBMP-2 solution
was uniformly distributed over the entire surface of
1-inch square inch TCP/HA/ACS. The rhBMP-2 em-
bedded in the sponge was placed in the alveolar bone
defect (Fig. 3B). Inthe compound of rhBMP-2/aBSM,
0.8 mL of rhBMP-2 was removed and injected in the
mixture into the vial containing 1.0 g of aBSM. Both
carrier with the recombinant protein were placed in
the defect (Fig. 3A) to restore the all the missing al-
veolar bone contour.

Dental Press Implantol. 2012 Jan-Mar;6(1):54-66



Mucoperiosteal flaps were performed under general an-
esthesia (xylazine 3-5 mg/kg and ketamine 35 mg; IM)
and routine dental infiltration anesthesia. Extraction of
the third premolars and first molars were performed to
create edentulous alveolar ridge. Flaps were coapted and

sutured with no tension to ensure primary wound closure.

For the preparation of alveolus defect, the incisions
were initiated in the alveolar mucosa and taken toward
the mesial and distal surface of adjacent teeth follow-
ing anesthesia routines described above. Vertical inci-
sions were performed to ensure the mobility of the flap
by allowing sufficient primary closure without tension.
Standardized ridge defects class Ill, 25 at least two
per guadrant of the mandible, were produced in the
four edentulous areas in each animal. The defects had
dimensions of 5 mm vestibulolingually, 8 mm apico-
occlusally and 15 mm mesiodistally. High-speed burrs
were used with sterile saline irrigation and chisels.
Lingual wall remains intact. Flaps were repositioned to
cover defects, ensuring primary and sutured closure.

Animals were placed on a pasty diet.

Six to eight weeks after the induction of the defect,
flaps were created following the surgical protocol
described above. Sites designated before were mea-
sured (width and volume) after spontaneous repair.
Adherent soft tissues were debrided, and the cortical
walls were perforated with burrs under continuous ir-
rigation to expose the marrow spaces before the graft.
The remaining defects to be implanted were also mea-
sured with rhBMP-2 and vehicles to provide pretreat-
ment observations. Measurements of all defects were
implanted with appropriate graft materials. Treat-
ments were alternated between left and right maxilla
and mandible, following a schedule randomly. Defects
received grafts (test and control). The flaps were co-
apted, sutured and the animals returned to their cag-

es. Radiographic examinations were performed before
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the grafting, and within 4, 8, 12 and 16 weeks post-
implantation to monitor the repair and eventual oc-
currence of adverse events. Clinical bone and reentry

biopsies were taken within 16 weeks.

0.01
0.02 mg/kg; IM, twice every 48 hours) was given for

Long-acting opiates (buprenorphine HCI, to
pain. A broad-spectrum antibiotics (enrofloxacin, 5 mg/
kg IM once a day) was used for 7 days for infection. The
diet consisted of monkey diet after a 3-week initial repair
period during which bananas and water pre-softened
feed were served. Seeds and nuts were retained. The an-
imals were lodged individually without the presence of
branches or sticks to avoid possible traumatic lesion in
the treated sites. The sutures that were not reabsorbed
were removed under sedation, approximately 14 days
post-surgery. Experimental sites regarding the gingival
health, maintenance of the suture line, edema and evi-
dence of tissue necrosis or infection were observed daily
until the suture removal, and at least twice a week there-
after. All observations were recorded in the animal’s
chart. Investigators were informed of any complications

or undesirable reactions to the repair process.

Pre-operative conditions of the oral tissues were not-
ed in the animal’s chart, and photographs taken. Pho-
tographs were taken before and immediately after the

implantation and after wound closure.

Two stainless steel pins (3i, Palm Beach Gardens, FL)
were placed in the middle-apical and coronal aspect
of the defect to provide reference points for estimat-
ing the width of the pre- and post-treatment alveolar
ridge. The vestibulolingual width between two marked
points was measured with a Vernier caliper and re-
corded (Fig. 2). Determinations of defect volume were
made using protocol from Silverstein et al.?® Molding
of the defects were obtained in the initial surgery and
surgical reentry procedure (Fig. 4A, B).
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Figure 3 - Alveolar ridge defects receiving rahBMP-2 or Buffer in alpha BSM (1a) vehicle and TCP/HA/ACS (2b).

Sections in blocks (5 x 5 x 10 mm) (Fig. 4C, D) in the
center of the repaired defect were collected within 16
weeks post-surgery observed through clinical mea-
sures and moldings. Resulting defects were covered
with adjacent flaps and post-operative protocol de-
scribed above was followed. The animals were returned
to their colony, when the injuries were considered fully
repaired. The tissue blocks were fixed in 10% neutral
buffered formalin for 8-10 weeks, decalcified with 10%

EDTA,?” and subsequently processed for histology. 28

Three stained core sections of each defect site were
used for histometric analysis. Using light microscopy
and Image Tool UTHSCSA for Windows version 2.0,
two blinded independent evaluators recorded the tra-
becular bone, the marrow space and bone density. All

measurements were repeated twice.

Summary of statistical analyzes (mean = SD) for each
clinical and histological parameters from four animals for
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each treatment protocol (rhBMP-2/TCP/HA/ACS, TCP/
HA/ACS, rhBMP-2/0BSM, aBSM and sham (control sur-
gery) are provided in Tables 1-4. Differences between the
treatment protocols were evaluated by one-way ANOVA.
Tukey post-test was used to compare all pair combina-
tions of mean for comparisons among treatments and
a pair of t-test sample to compare (Fig. 3A, B) pre- and
post-treatment values. All measurements were compared
by ANOVA to determine whether the site suffer interfer-
ence from the animal. All interaction terms of the graft
site per animal were not significant (p > 0.05), then the
region of individual treatment was used as analysis unit.

Results

The primary wound closure was performed in all defects.
All sites remained closed without signs of infection. Re-
pair process was within normal limits without any exter-
nal reaction or complications. The animals were returned
to their colony in good health with little impairment of

masticatory function at the end of the study.

Dental Press Implantol. 2012 Jan-Mar;6(1):54-66
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Figure 4 - Defects in maxilla (A) and mandible (B) receiving thBMP-2 treatment with alpha BSM and HA/TCP/ACS
carriers. C and D show the section in block removed for histological analysis..

Defects treated with rhBMP-2/TCP/HA/ACS and rh-
BMP-2/0BSM maintained the tissue contour produced
in augmentation procedure during 16-week healing
interval. The hardness of the ridge was comparable to
the adjacent alveolar structures within 16 weeks. Sites
receiving hBMP-2 showed mild resistance to probing.

The radiographic observations suggested higher radi-
opacity in defect sites implanted with some vehicle with
or without rhBMP-2. There was no radiographic evidence
of residual support material at sites receiving aBSM or
TCP/HA/ACS within 16 weeks. The rhBMP-2 treated

2012 Dental Press Implantology
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sites showed evidence of increased bone density and
cortical restoration within approximately 4 weeks
post-implantation.

Mean increase in width of the alveolar ridge and vol-
ume for different treatment protocols is shown in Table
1 and 2. Bone morphology and dimensions of surgically
induced defects did not change significantly throughout
the 8-week healing interval for control surgery (Sham).

A slight insignificant increase (0.84 + 0.04 mm)

in alveolar width was observed (p<0.05). All other
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treatment protocols showed statistically significant im-
provement compared to the pretreatment (P M 0.05).
Defects receiving TCPR/HA/ACS and aBSM showed
modest improvement in mean alveolar bone width of
2.740.5 mm and 3.340.7 mm, respectively, and in al-
veolar bone volume mean of 56.7% and 71.0%. Sites
where rhBMP-2/TCP/HA/ACS showed an increased
ridge width of 5.841.4 mm and an increased ridge vol-
ume of 94%. Observations corresponding to rhBMP-2/
aBSM were 6.941.0 mm and 97%. When all the treat-
ments were compared, and rhBMP-2/TCR/HA/ACS
rhBMP-2/0BSM demonstrated statistically significant
improvements compared to controls (Fig. 5) (PMO0.05).

Table 1 - Alveolar thickness measures.

Treatment

Repair of defects in the alveolar ridge using rhBMP-2 in baboons

There were no significant differences between rh-
BMP-2/TCP/HA/ACS and rhBMP-2/0BSM (p > 0.05).

The histological observations provided evidence that
there was formation of new trabecular and cortical
bone in all defects. TCP/HA/ACS and aBSM wastes
were observed in some biopsy specimens. Specimens
from sites receiving TCP/HA/ACS and aBSM exhib-
ited moderate amounts of new trabecular bone. From
moderate to large, the amount of osteoblasts and
capillaries were observed in the marrow space of the
newly formed bone. Histological analysis confirmed
the clinical observations on the sites and received

Measures (mm)

Pre-treatment Post-treatment

(1) Sham surgery
(2) TCP/HA/ACS
(3) rhBMP-2/TCP/HA/ACS
(4) oBSM
(5) rhBMP-2/a0BSM

0 W 00 N 00 w4

Table 2 - Changes in alveolar ridge volume.

x ts.d. x * s.d.
39+05 47+ 04
40+ 0.6 6.7 £1.0
39+04 9.8+14
40 +0.5 71+ 0.6
41+ 0.4 1.0 £1.2

Measures (mm?3)

Treatment Pre-treatment
N X ts.d.
(1) Sham surgery 8 368.2+6.5
(2) TCP/HA/ACS 7 370.7 £ 6.7
(3) rhBMP-2/TCP/HA/ACS 8 3676 + 7.6
(4) aBSM 8 364.5+53
(5) rhBMP-2/aBSM 8 366.6 + 7.6

© 2012 Dental Press Implantology

Post-treatment Change Fill?;::tthe
X % s.d. X ts.d. %
2051124 163.0 £5.9 44.2
160.6 + 7.8 210.2+9.0 56.7
26.8 £9.0 345.7 +15.9 94.
105.2+7.2 259.3+79 71
10.0 £6.9 356.6 £10.1 97.3
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rhBMP-2/TCP/HA/ACS and rhBMP-2/aBSM. Trabec-
ular bone thickness and density per area unit gener-
ally increased compared to the sites receiving vehicle
without rhBMP-2. Spaces between the newly formed
trabeculae also appear smaller. Defect sites receiv-
ing rhBMP-2/TCP/HA/ACS and rhBMP-2/aBSM ex-
hibited dense trabecular bone (46.7% and 52.2%),
lower marrow spaces (26.3% and 25.1%) and higher
total bone density (82.5% and 87.1%) compared to
the controls (Tab. 3). When rhBMP-2/TCP/HA/ACS
and rhBMP-2/aBSM protocols were compared (Fig.
6), there were no statistically significant differences
between the protocols (Table 4).

Miranda DAO, Blumenthal NM, Francischone CE, Consolaro A

The objective of this study was to evaluate the in-
creased alveolar ridge after the grafting with rh-
BMP-2/aBSM, aBSM, rhBMP-2/TCP/HA/ACS, TCP/
HA/ACS, and a control (sham surgery) in primates.
The results provide clinical and histological evidence
of the effectiveness of rhBMP-2 using these carriers.
Defects receiving these grafts produced a clinically
relevant increase of the alveolar bone. The sites re-
ceiving rhBMP-2 showed higher repair achieving the
original alveolar ridge contour. Furthermore, there
were no adverse reactions related to surgical or bio-
material procedures used.

Table 3 - Histological measures in post-operative alveolar ridge to the trabecular bone, marrow space and bone density (16 weeks).

Trabecular bone

Types of treatment

Measures
Medullary Space
% % %

Bone density

(1) Sham surgery
(2) TCP/HA/ACS
(3) rhBMP-2/TCP/HA/ACS
(4) oBSM
(5) rhBMP-2/aBSM

0 0 0

24 54.1 40.2
46.6 26.3 82.5
30.5 43.2 55
522 251 871

Table 4 - Significance level measures of trabecular bone, marrow bone and bone density.

Measures Types of treatment

TCP/HA/ACS rhBMP-2/TCP/HA/ACS aBSM rhBMP-2/0BSM
Trabecular bone TCP/HA/ACS* aBSM* TCP/HA/ACS* aBSM*
Medullary Space aBSM* TCP/HA/ACS aBSM* TCP/HA/ACS* aBSM*
Bone density TCP/HA/ACS* aBSM* TCP/HA/ACS*

© 2012 Dental Press Implantology
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Several previous studies evaluating BMP technolo-
gies#>6914161929 and other regenerative protocols303132
for craniofacial reconstruction have used non-human
primates. Parts of the anatomy of alveolar ridge in
baboon species (Papio anubis), physiology and bone
remodeling are similar to those of humans,* making
the adult baboon appropriate to study procedures for
increasing the alveolar ridge. However, some extrapo-
lations should be kept in mind when using primate
models, as here. Although the animals were lodged in-
dividually without tree branches or other objects, they
have a tendency to rub the injured area in their cages.
This may impair the wound stability and, finally, the re-
pair. Since animals may not be prevented from chewing
on the operated areas, these sites may be exposed to
trauma and compression forces almost immediately af-
ter the surgery. In addition, effective oral hygiene mea-
sures are difficult to achieve during the critical initial
phase of repair. The impact caused by food and plaque
accumulations showed to adversely affect the repair
and its long-term stability. Thus, it can be assumed that
the results obtained in this study represent the repair in
conditions which can be better controlled in humans.?

It is essential that a biomaterial for onlay grafting proce-
dures may be implanted without breaking the grafted ma-
terial or leaving implantation site. Such difficulties of these
handlings were found with other carriers for rhBMP-2. 20
The handling of aBSM and TCP/HA/ACS was uncritical.
The aBSM was easily mixed with rhBMP-2 or buffer solu-
tion in an vial, allowing to obtain a malleable consistency
for application in the ridge defect and it can be molded
to achieve appropriate contours. TCPR/HA/ACS carrier
was easily absorbed by the rhBMP-2 solution or buffer
for easy implantation and could be cut for the desired
contour. At the sites, both materials appeared rigidity and
resistance to compression forces. These observations
corroborate the continued assessment of biomaterials
oBSM and TCP/HA/ACS as vehicle to rhBMP-2.

© 2012 Dental Press Implantology
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This study provided additional evidence on the impor-
tance in creating space so that rhBMP-2 induces bone
formation. Furthermore, it is very important the se-
lection of carriers (biomaterials) working as vehicles,
may be compatible with bone formation. The slow-re-
sorbing of biomaterials may impair bone formation. In
a long-term perspective, they can affect the mechani-
cal properties of the bone and the primary and sec-
ondary osseointegration.?* A previous study assessed
the alveolar ridge augmentation with rhBMP-2/ACS,
21 in which HA was added to the ACS carrier to in-
crease the rigidity, in order to reduce the compres-
sion of the space and the potential for repair. How-
ever, HA material remained present within 12 weeks
after the surgery without evidence of osteoclastic re-
sorption. HA particles appeared to partially prevent
the bone formation. Similar observations were made
when rhBMP-2 was combined with a bovine bone or
DL-polylactic acid.?® Both biomaterials remained at
the site 8 weeks after the surgery preventing appar-
ently rhBMP-2 induced bone formation in supraalveo-
lar periodontal defects. In addition, DL-polylactic acid
biomaterial caused a significant giant cell reaction,
reaching to impair the formation and maintenance

of bone. Inflammatory reactions were also observed

Figure 5 - Histological section under polymerized light where we may
note the bone formed with the thBMP-a protein (green
arrow), native bone (blue arrow) and site where the screw
was for measurements.

Dental Press Implantol. 2012 Jan-Mar;6(1):54-66
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Figure 6 - A and B show the ridge augmentation with the carriers without the recombinant protein.
In Figures C and D, carriers with rhBMP-2, showing higher trabecular bone and lower
marrow space (H.E.; 20X).

Figure 8 - Note Havers system consists of Havers canal and concentric

Note the alveolar bone formation in almost all of the TCP/ bone lamellae (blue arrow). Observe osteoplast (red arrow)
HA/ACS and the most apical part of a giant cell infiltrate (40X).
(GTCE, 30X).
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after the OP-1 implantation (rhBMP-7) in a collagen
carrier to the increased maxillary sinus. This particu-
lar construction was related to an intense inflamma-
tory reaction apparently with the partially remaining
collagen carrier with 14 weeks post-implantation. 29
In this study, particles of carries (TCP/HA/ACS or
aBSM) remained at 16th week post-implantation and
biomaterials do not seem to interfere with the bone
formation or induce adverse inflammatory reactions.
Apparently, with vehicles offering suitable space (Fig.
7), rhBMP-2 could induce clinically relevant bone for-
mation for the alveolar ridge augmentation, but also
for other indications in craniofacial complex in which

compression forces can exist (Fig. 8).

The clinical success of growth and differentiation fac-
tors to bone repair seems partly to be dependent on
the specific characteristics of carriers. Appropriate
concentration of factors should be properly located,
deliberated and sustained at the site to be repaired so
that the cascade of events occurs for desirable repair
process. The vehicle should be clinically and mechani-
cally manageable, biologically acceptable, and support

© 2012 Dental Press Implantology
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the defect stability by maintaining space. Moreover,
the carrier should increase, or at least does not in-
terfere or block the cascade of repair events. Critical
questions remain related to the release of coordina-
tion factor regarding the repair response to maximize
the results supplying a single dose (bolus) or continu-
ously and constantly (pulse). Undoubtedly, the future
therapeutic efforts will be refined with these concerns
in mind.?? The results of this study support the use
rhBMP-2/aBSM or rhBMP-2/TCP/HA/ACS to
improve the augmentation of alveolar ridge defects.

of

Although this technology has a refinement promise,
the carrier systems can provide the key to further en-

hance the reparative potential.
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Reduced dental arch: Concepts and
updates — Literature review
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Abstract

Objective: To highlight the advantages and disadvantages of the concept of shortened dental arch in the
rehabilitation of a dentition with conventional and implant supported prosthesis, expanding treatment op-
tions to patients. Literature review: The traditional restorative concept makes the dentition a cycle of
permanent repair, more than 50% of the restorative treatments consists on the repair of previous restora-
tions. The shortened dental arch has been studied for some time and there is evidence that shows its predict-
ability as an option in dental treatments. Discussion: The shortened dental arch is indicated to simplify the
treatment plan, but it is important to consider their limitations in young patients that frequently have a high
requirement for functionality, in patients with anterior open bite or with occlusal relationship type Class Il
and Ill, severe occlusal wear and in patients with bruxism. Conclusion: Dental treatment aims to maintain
the natural function of the dentition during life, including social and biological functions, such as self-esteem,
aesthetics, phonetics, chewing and oral comfort. The philosophy of the shortened dental arch meets all these
requirements, expanding treatment options to patients.
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Introduction

All subjects have 32 permanent teeth, except for devel-
opmental disorders, but this occlusal system is not stable
throughout life and changes may result from both physio-
logical processes and pathologies, such as occlusal wear,
caries, periodontal disease and trauma. Despite the pre-
ventive and restorative interventions, these changes can

accumulate causing a reduction in the number of teeth!

A fundamental problem in the rehabilitation of miss-
ing teeth is the decision of how many teeth should
be saved, or replaced, to ensure a satisfactory oral
function. The preservation of complete dental arch-
es is possible in many patients, but must also take
into account the negative factors, such as costs and
the actual need to rehabilitate these complete den-
tal arches.? Reduced dental arch emerged as treat-
ment option, and it is defined as the dentition with
intact anterior region and reduction of the number of
occlusal units on the posterior teeth.? Occlusal unit
are pairs of antagonistic teeth to support occlusion,
premolars and molars. A pre-molar occluding with
another pre-molar adds 1 occlusal unit, while a molar
occluding with another molar adds 2 occlusal units. In

reduced dental arch there may be 3-4 occlusal units.

For the rehabilitation of patients with bilateral free ex-
tremity, include: Removable partial prostheses, fixed
prostheses with cantilever, implant prosthesis and main-
tenance of dental arch condition which have been pro-
posed 3 decades ago by Kayser. It is extremely important

that clinical decisions be based on scientific evidence.

The dogma to replace all missing teeth should be ques-
tioned, therefore, the objective of this article is to evi-
dence the advantages and disadvantages of the con-
cept of reduced dental arch in rehabilitation of patients
with conventional prosthesis and implant prosthesis,

expanding treatment options to the patients.
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The rehabilitation of the complete dental arch is a tradi-
tional concept and based on the publication in 1969, in
which Henry Beyron defines a good occlusion, which will
be determinant for dental health, requires a treatment
planning which may create the maximum number of
bilateral centric contacts.* In this philosophy, it was be-
lieved the absence of molars was responsible for several
problems in the stomatognathic system. For example, as
the periodontal collapse, diastema in anteroposterior re-
gion; displacement of the condyles, resulting in changes
of the position of the mandible with deepening of the

bite; overload in ATMs, causing structural changes.

Patients underwent treatment for the replacement
of 28 teeth, the called “28-tooth syndrome”.# This
thought was confronted by Kayser in 1981, when the
observation of 118 patients allowed him to propose
there is sufficient adaptive capacity to maintain oral
function in reduced dental arches when at least 4 oc-
clusal units are present, this work was followed by
many other experimental and epidemiological studies
comparing the advantages, disadvantages and limi-
tations of this philosophy of reduced dental arch.> A
dentition and healthy occlusion should allow a satis-
factory function related to esthetics and mastication;
which means the number of teeth may vary and be
less than 28; in addition, health of the dentition de-
pends on the adaptive capacity of the patient regard-
ing the individual functional demand.®

Traditional recuperative concept place the dentition
into a permanent repair cycle, more than 50% of re-
storative works consist of repairing the previous resto-
rations, especially in molars which are more susceptible
to dental diseases.” The substitution of missing molar
is a common cause of iatrogenic periodontal disease
and should be avoided if the esthetic requirements and

functional stability may remain satisfactory.®
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Social impact of dental problems experienced by sub-
jects and relationship of these problems with dental sta-
tus has been investigated by Cushing, in 1986. He ana-
lyzed the function related to food and mastication; the
social interaction related to communication and person-
al and social relationships, and; the self-image related to
esthetics. This study questioned 414 subjects between
16 and 60 years of a population of northern England. Pa-
tients that had complaints with function had an average
of 17 teeth and the group thatdid not report problems
with function had an average of 21 teeth. The group with
social communication problems had an average of 18
teeth and the group without problems an average of 20
teeth. Conversely, patients with self-image or esthetic
problems had an average of 17 teeth and the group with
no problems an average of 21 teeth, indicating that a
dentition with at least 20 well-distributed teeth meets
the functional and social demands of these patients.?
However, it is important to remember the patient’s ad-
aptation to changes in the arch length is a critical point
to the success of treatment with reduced dental arch.

In a 6-year longitudinal study on reduced dental arch,
Witter showed there is sufficient adaptive capacity
to a lasting oral function. The main conclusions of
this study are that there is a sufficient oral function
and comfort in terms of skill and masticatory and es-
thetic efficiency, mandibular stability, in other words,
the absence of molars was not a risk factor for the
development of dysfunctions.’® In a randomized clini-
cal study comparing two types of treatment, reduced
dental arch (106 patients) and replacement of molars
to removable partial prosthesis (109 patients), for a
period of 3 years, it was found that tooth loss was
more frequent than that expected at least in the re-
duced dental arch group, but the differences between
treatments cannot be shown statistically because the
3-year observation period should have been short for

these differences to be detected. In order to confirm
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the current observation if the tooth loss and other
clinical parameters are or not related to the type of
prosthetic treatment, long-term studies are still re-
quired. This enhances the importance of considering
patients’ preferences in decision making."

One of the biggest criticisms to reduced dental arch
is a reduction of masticatory performance. The mas-
ticatory ability is a subjective data, the assessment of
this ability is measured by interviews asking the pa-
tients questions about their masticatory function and
it is therefore a patient’s subjective data. The mas-
ticatory performance is the objective assessment of
masticatory function and involves studies which al-
low measuring the patient's ability in grinding food.
The masticatory performance decreases linearly with
the area of the masticatory platform, especially with
hard foods; while the masticatory ability remains suf-
ficient until the number of occlusal unit is between
3 and 5 units, dropping drastically when less than 3
occlusal units. Therefore, when 4 occlusal units are
present and distributed in symmetrical positions on
the reduced dental arch, there is adaptive capacity
sufficient to supply the number of missing teeth.”

Given the concern about the reduction of mastica-
tory performance, studies were conducted to deter-
mine whether patients with reduced dental arch were
predisposed to digestive problems; Witter found no
differences in the assessment for texture of food,
preferences and consumption of 16 different foods se-
lected for a group with reduced dental arch and a con-
trol group.” Another study showed patients increase
the mastication time to compensate the absence of
molars, in other words, the number of masticatory
cycles before swallowing the food increases with
the reduction in the number of occlusal units or they
swallow large particles or prefer soft foods. The effect

of reduced dental arch is quite controversial due to
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its importance in food digestion. The modern diet is
based mostly on soft foods, and it is accepted there
is no need to chew these foods to be digested. Ac-
tually, there is a minimum masticatory need required
for maximum absorption of food, even the foods most
difficult to digest, such as proteins. A masticatory
performance of 23% is sufficient for the maximum
absorption of most of the food.” Furthermore, a study
found that a lower masticatory efficiency does not af-
fect the occurrence of gastrointestinal diseases,”™ oth-
ers state the absence of teeth can cause diet restric-

tions which can compromise their nutritional status.'

In some situations it may occur migration of teeth,
for example, tooth extrusion by the absence, for ex-
ample, antagonistic molars, but we may restrain
them by splinting teeth passive to be extruded to the
neighboring tooth. This splinting may be performed
through amalgam or resin restorations related to the
use of steel wire. Another splinting way is through ad-
hesive prosthesis, either in metal or composite resin.”
Moreover, in the reduced dental arch, there is a higher
number of occlusal contacts in anterior teeth. Usu-
ally, there are 10 teeth in contact, 6 anterior plus 4
occlusal units. This stability is determined by a num-
ber of factors, such as periodontal support, number of
teeth in the dental arch and its distribution, interden-
tal spaces, occlusal contacts.

In attempt to find these missing balance, the mobility and
migration occur when a tooth or more teeth are missing.
According to Witter, this occlusal stability can actually be
reduced in the dental arches with up to 2 occlusal units,
while the occlusal stability is reported to be optimal in
arches with 3 to 4 occlusal units.”® This suggests that re-

duced dental arches have long-term occlusal stability.

Few studies report the prevalence of temporomandib-

ular dysfunction in adults with reduced dental arch.
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A study of Witter, in 2003, reported no significant
differences in the presence of pain, mouth opening,
crepitation, when comparing to patients with reduced
dental arch with a control group with all the present
teeth.”” There is no evidence the reduced dental arch
causes dysfunction, but there is a high incidence of
joint sounds when the support for posterior teeth is
only unilateral or when no posterior teeth are found,
in other words, when there is absence of total or uni-
lateral posterior teeth.?®

Discussion

There is no indication the reduced dental arch can
cause overload on the temporomandibular joint or
teeth, suggesting the neuromuscular system acts ef-
ficiently controlling the maximum mastication forces
according to occlusal conditions.”’ The traditional
treatment of the bilateral posterior edentulous space
is a free-end removable partial prosthesis, which often
has poor long-term results, in Kennedy Class | patients
the side effects of a removable partial prosthesis are
highly negative. In those sites which the prosthesis is
muco-supported, ridge resorption occurs increasing
the mobility and instability of the prosthesis, and, in ad-
dition, the discomfort produced by these devices is too
high so that many patients fail to use these prostheses,
besides the overload to the support teeth. There is no
indication that the oral function is improved with the
use of removable partial prostheses in patients with
reduced dental arch with 3 to 5 occlusal units.?

Some patients are able to adapt tothe use of removable
prostheses and others will have major difficulty in ac-
cepting this treatment. Even the prosthesis meets all
the requirements of adaptation, quality, esthetics, the
patient may refuse the use of the prosthesis because
they subjectively feel uncomfortable, unable to eat
and have nausea, thus rejecting this removable pros-

thesis. It is very important that the surgeon-dentist
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can evaluate this patient profile, which often has the
case resolved with a choice of reduced dental arch or
rehabilitation with implants if the patient does not get
used to the reduced dental arch. When it is compared
the oral comfort of patient with reduced dental arch
versus patients with reduced dental arch and remov-
able partial prosthesis versus patients with complete
dental arch, no significant difference in pain or stress
is observed, and only 8% of patients with reduced
dental arch complained the masticatory ability, 20%
of patients with reduced dental arch and removable
partial prosthesis were not satisfied with the prosthe-

sis and interrupt the use over the time.”®

The loss of periodontal support is determined by in-
creasing the probing depth, tooth mobility and the
height loss of alveolar bone , in this case, radiographi-
cally measured on the distal surface of the premolars.
When comparing patients treated with reduced dental
arch and patients with removable partial prostheses, the
results indicate both have higher mobility in more distal
premolars in the arch, but with lower values of alveolar
bone loss when they are compared to the control which
has complete dental arch. The author credits this to oc-
clusal overload and preexisting periodontal problems.
Therefore, periodontal patients also constitute a risk

group into the philosophy of the reduced dental arch.??

A study performed by dentists in Sweden have found
it has affirmative opinions regarding the reduced den-
tal arch concept.?® The reduced dental arch concept is
widely accepted by dentists; however, it is not practiced
in the same proportion. Some of them occasionally in-
dicate the treatment, especially in case of impaired
patients or with financial restrictions, but only few of
them often indicate reduced dental arch. This large
discrepancy demonstrates the difficulty in accepting
new concepts. There is the economic issue, in some

countries the health system reimburses the treatment,
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so when the dentist leaves to treat a missing tooth no
compensation is made.?* However, based on the point
of view of public health, the preservation of complete
dental arch is not convenient and economically viable.
In 1992, the World Health Organization adopted a goal
in which patients with natural functional and esthetic
dentition with more than 20 well-distributed teeth do

not require rehabilitation treatments.

The treatment options for the rehabilitation of pa-
tients with free extremity include a removable par-
tial prosthesis, fixed prosthesis with cantilever and
implanto-supported fixed prostheses. In each option
we have advantages and disadvantages, removable
partial prostheses are known for their negative side
effects; however, they can be neutralized with regu-
lar maintenance programs performed by the dentist.?
Fixed partial prosthesis with cantilever are also among
the treatment options, indications for the incorpora-
tion of cantilever can be due to the increased comfort
in mastication and the patients with high esthetic de-
mand.?®?’ In such cases the decision to replace teeth
to fixed partial prostheses should be based on balance
between benefits to patients and potential risks of
treatment.>?° The implant prostheses , provided there
is anatomic conditions for installation of them, are the
most current and conservative treatment option, es-
pecially for preserving the complete dental structures
(without the need of tooth wears). Furthermore, since
the traditional treatment established by Branemark,
Implantology applies the philosophy of reduced den-
tal arch in case of protocol prostheses to reduce the

distal extension, reducing the lever arm.?®

Reduced dental arch is indicated to simplify the treat-
ment planning but it should be considered its limi-
tations in young patients, because they have a high
functional requirement, patients with anterior open

bite, patients with Class Il and Ill severe occlusal
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relationship, severe occlusal wears, and bruxism pa-
tients. Inthese patients, more conservative treatments

are the most indicated!’
Conclusion

The objective of dental treatment is to maintain the
natural function of the dentition throughout life,

© 2012 Dental Press Implantology

.73.

including social and biological functions, such as self-es-
teem, esthetics, phonetics, mastication and oral comfort.
The philosophy of reduced dental arch meets all these
requirements, expanding treatment options for patients.
Certainly, by the advance of Implantology and the pa-
tient's requirement or request, the best alternative treat-
ment for a reduced dental arch is the implant prosthesis.
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Abstract

Introduction: The quality of the bone-implant interface is directly influenced by implant surface
roughness and a roughness average, with the Sa between 1to 2 ym, has demonstrated better
clinical and laboratory results. In Brazil, are installed more than two million implants per year,
where 79% are manufactured by domestic companies. However, very little is known or published
about the characterization of surfaces of these implants, on the micrometer level. The aims of this
study are to evaluate and characterize numerically the surface of the implants of Neodent com-
pany, one of the five largest companies in the Brazilian market. Methods: Were evaluated a total
of 9 implants, purchased directly on the market, of 3 different designs and different batches of
the company, using a light interferometer. Were performed 9 measurements randomly chosen for
each unit, 3 on the tops, 3 on the valleys and 3 on the flanks of the threads. The same pattern was
followed for evaluation by scanning electron microscope. Results: In general, implants analyzed in
this company, showed Sa values of 0.75 ym, 0.67 ym and 0.65 um, respectively, for each design.
Comparing the batches, all designs presented statistically significant differences between at least
one batches in relation to other. Conclusions: The roughness values found, classify the surfaces
of the three implants evaluated as minimally rough.
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Introduction

An important parameter for the clinical success of
osseointegrated implants is the formation of direct
contact between implant and surrounding bone.?
The quality of the bone-implant interface is directly
influenced by the roughness of the implant surface3?®
which was identified as one of six particularly impor-
tant factors for the incorporation of implant into the
bone from the beginning of the 80.3

Both morphology and surface roughness have an influ-
ence on the proliferation, cell differentiation, extracel-
lular matrix synthesis, local production factors and even
on the cell shape.®? Fixing mechanisms used by cells on
the implant surface determine its shape and the trans-
mission of signals through their cytoskeleton resulting
in the expression of specific phenotypes. Furthermore,
the shape of the cell regulates the growth, gene expres-

sion, protein secretion, differentiation and apoptosis.”®

The osteoblast adhesion on the implant surface is not
sufficient for obtaining the osseointegration, or even
improves it, but it is necessary particularly for the cell
to receive signals in order to induce their prolifera-
tion.® Moreover, roughnesses do not only facilitate the
retention of osteogenic cells, but they allow them to
migrate on the implant surface by osseoconductivity."
A faster and stronger bone formation provides higher
stability during the repair process, allowing even a
faster loading of the implant.>57

The oral implants surfaces have measurable struc-
tures in macrometric scale in millimeters (mm), mi-
crometric scale in micrometers (um) and nanometric
scale in nanometers (nm).>78121314 The objective of
several publications and studies in this recent years is

how these structures influence the repair.61315-18

So far, the certainties are limited to the influence of
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implant design and roughness in micrometric scale. A
screw-shaped design and a surface with a mean rough-
ness, S_of 1-2 um, show better results.®’#"* Studies have
shown titanium implants with appropriate roughness can
improve the bone-implant contact’ and also increase
the force of the extraction torque.””?° On the other hand,
increasing the surface roughness higher than 2 um S_

causes an impaired and unreinforced bone response.>®

Over the past 20 years, a high number of implant sys-
tems with different surface topographies was added.”
Oral implants are an example of the close binding be-
tween research and industry, as the laboratory find-

ings often become clinical applications!

Brazil is currently one of the largest implant markets
of the world with an annual consumption estimated at
2,000,000 (two million) units which 79% are manu-
factured by national companies (Survey on the Sta-
tus of Implantology in Brazil — ImplantNews, Survey
2010). Neodent (Curitiba - PR) is one of the five largest
companies in Brazil, which also exports its implants to
most of Latin America countries, United States, Cana-
da, some countries of Europe, no longer being a com-
pany dedicated only to the internal market.

But it is disclosed or known very little about the physi-
cochemical characteristics of the surface of their im-
plants, thus limiting the information contained in the
leaflet and in its catalog.

This study aims to characterize the implant surfac-
es from three different designs of Neodent, and de-
scribes them within the international standard devel-
oped by Wenneberg and Albrektsson.” Data found are
described and evaluated with the expectation in the
treatment used, comparing them to implants with the
same treatment type and those which have solid pub-

lishing in worldwide literature.
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Material and Methods 2000, and became a worldwide pattern for evaluating
Methodology used to evaluate the implant surface the implant surfaces.

was proposed by Albrektsson and Wennerberg® in

Therefore, three measurements were carried out in
different areas for each implant, from the tops, val-
leys and flanks of the threads (Fig. 1), with a total of
nine measurements for each unit. Furthermore, three
samples were evaluated in different batches for each
implant to permit evaluation of the regularity of pro-
duction process, and they are separated in samples 1,
2 and 3. Following this pattern, three implants each
of the following Neodent designs were compared di-
rectly in the market: Titamax Cortical (Fig. 2) Titamax
Medular (Fig. 3) and Titamax EX (Fig. 4).

Scanning electron microscopy images were also per-
formed (Quanta 200) from top, flank and valley of
threads in the upper, middle and lower thirds, with a
total of 9 areas assessed. Magnifications of 65X, 350X,
1,000X, 3,000X and 5,000X were used.

A qualitative analysis of the changes obtained by
surface treatment is performed on the images by
viewing the roughness and maintenance character-
istics of its pattern around the implant body.

In addition, one of samples of the implants was cut

Figure 1- Red = top; green= flank; orange= valley. transversely for polishing metal and underwent the

Figure 2 - Neodent Titamax Cortical Figure 3 - Neodent Titamax Medular Figure 4 - Neodent Titamax EX
(Batch o1 — 8008; (Batch o1 — 800012724; (Batch o1 — 80002874;
Batch 02 — 800015707; Batch 02 -800016680; Batch 02 — 8097;
Batch 03 — 800011755). Batch 03 — 800016665). Batch 03 — 80016700).
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EDS analysis, the energy dispersive spectroscopy,
which is used to identify the elements present in the
surface and was used to ensure the titanium used by
the company, checked that described in the leaflet.

Surface treatment

Neodent Implant surfaces are treated by a blasting
combination followed by acid conditioning which has
a commonly used technique for the surface treatment
during recent years. The reason for the combination of
methods is the blasting process hypothetically reaches
an optimal roughness and mechanical fixing, while the
conditioning softens some peaks and may add a high
frequency component in the implant surface, with po-
tential importance to the protein adhesion which is con-
sidered important to the early bone healing process.®

Surface characteristics obtained by deformation de-
pend on the type of particle used, its hardness, its
size and impact velocity. Blasting process usually per-
formed by titanium (TiO,) or alumina (AlLO,) parti-
cles allows a good control on the size of microcavities
obtained. However, some remaining particles may be

embedded and contaminate the implant surface.®

The acid conditioning removes some atomic layers
from the deformed surface and part of the residual
tension in surface reduces the possibility of contami-
nation of the surface by remaining blasting particles
because it also acts in cleaning the surface. These
processes create microcavities superposed on the

pre-blasted rough surface.

Each manufacturer has its own acid conditioning meth-
od for concentration and temperature of acids, as well
as the exposure time which is a trade secret and we
have no access. In general, we have the double acid con-
ditioning which is performed by the first immersion of
implants in HCl + H,SO,, HNO, + HF or HNO, solutions.
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Then, implant is again immersed in an aqueous HNO,

solution for stabilizing the titanium oxide layer.®®

We will use the SLA surface as reference to compare
Straumann documented clinically with positive results

with 5-years follow-up by Bornstein et al.”!

Surface analysis

Implant surfaces were evaluated using a light Interfer-
ometer (MicroXAMTM, Phaseshift, USA) is indicated to
evaluate roughnesses of the implant with threads at mi-
crometric level.> We use an objective of 50X and a zoom
of 0.62. The measured area was 264 X 200 um, while
the average height of measures ranged between 80 um
and 100 um. The maximum resolution of this technigue
is 0,30 um horizontally and 0.05 um vertically.

To be able to adequately describe the roughness ob-
tained with the treatment, the undulations of machin-
ing process and shape are considered separately. A
standard filtering process using a Gaussian Filter of
50 X 50 um was used to perform this separation and
assessment of the micrometric roughness (Fig. 4-7).
For this, the Surfascan software (Somicronic Instru-
ment, Lyon, France) is used, which also provides vi-

sual images and numerical descriptions.

For the numerical description of the surface topogra-
phy which should preferably be in 3D, the following
parameters are used:

a) S Represents the arithmetic mean for height of peaks
and valleys, surface roughness in the median plane.
b) S,.: Represents the density, in other words, number of

peaks per area unit.
c) S, Hybrid parameter representing the increase in
area obtained.

Implants can be divided into 4 different categories,

depending on the surface roughness measured by the
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value of S :12 smooth (S, < 0.5 um); minimally rough
(S, between 0.5-1.0 um), moderately rough (S, be-
tween 1.0-2.0 um); Rough (S > 2.0 um).

Statistical analysis

Implants were evaluated for significant differences in
surface topography at micrometric level. Statistical
analyzes were performed using GraphPad Prism 5,0
(GraphPad Software, San Diego, USA). Results were
analyzed using ANOVA test (Kruskall-Wallis Test)
with significance level of p < 0.05.

Micrometric characterization of the implant surfaces of five largest companies in the Brazilian market. Part I: Neodent implants ——————

RESULTS

Surface characterization

Table 1 shows the values obtained, as well as the implant
used as reference for comparison to the values found and
published by Svanborg et al.*

In Figures 8A-C, images of interferometer analysis gener-
ated by the Surfascan Software were observed along with
the obtained in the scanning electron microscope with a
magnification of 3,000X. Images were selected from the
flanks of the thread in the middle third of the implants.

Figure 5 - Sequence of filters in which
undulations and forms are
removed. Original nanotite.

Figure 6 - Sequence of filters in which
undulations and forms are
removed. Nanotite with
Gaussian filter of 50 X 50 Um.

Figure 7 - Sequence of filters in which
undulations and forms are
removed. Nanotite with
Gaussian filter of 50 X 50 um

Table 1 - Numerical description of the surface topography for Neodent implants at micrometer level.

S,um
Neodent Cortical 0.75 + 0.34
Neodent EX 0.67 + 0.16
Neodent Medular 0.66 + 0.24
Straumann SLA 1.53 £ 0.19

2012 Dental Press Implantology

S, /mm? S, %
153.66 £ 11.32 41.36 £ 25.69
155.72 £15.72 52.33 + 4812
154.98 = 14.11 36.42 +13.80
129.04 + 22.67 74.52 + 33.34
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Figure 8 - Interferometer and MEV Images — A) Neodent Titamax Cortical. B) Neodent Titamax Medular. C) Neodent Titamax EX.

Following detailed images of scanning electron mi- Comparison between batches

croscopy in 3 different magnifications from three Analysis was performed separately for each design,
Neodent implants evaluated, as well as the Straumann because herein does not fit any comparison between
implant with SLA surface used as reference (Fig. 9A, them. In addition to this, comparison will be made
9B, 9C; 10A, 108, 10C; 1TA, 11B, 11C; 12A, 12B, 12C). only regarding the S_and S,. For statistical analysis,
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Figure 9 - MEV Images of Neodent Titamax Medular implants. A) 1,000x. B) 3,000x. C) 5,000x.
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Figure 12 -MEV Images of SLA implants, from Straumann. A) 1,000x. B) 3,000x. C) 5,000x.
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the Prism software was used, and as the distribution was

not normal, we applied the Kruskal-Wallis test (p < 0.05).

a) Neodent Titamax Cortical

As we can observe in Graph 1, there is a statistically
significant difference in the measures of batch 02,
with S of 0.47 um, regarding the batch 01 with 0.68
um and batch 03 with 0.69 um. The measures of S
(Graph 2) show statistically significant differences
between batches 01 and 02, with 54% and 28% re-
spectively, in addition to a very high standard devia-
tion for Batch O1, with S of 54437%.

Rosa MB, Albrektsson T, Francischone CE, Schwartz Filho HO,Wennerberg A

b) Neodent Titamax Medular

Statistically significant differences were observedin S,
values of batch 01, with 0.50 um, compared to batch
02 with 0.72 um and batch 03 with 0.77 um (Graph
3). For S, values (Graph 4), although they are numeri-
cally different, 29%, 44% and 35%, respectively, no

statistically significant differences were showed.

c) Neodent Titamax EX

For this design, statistically significant difference were
found in Sa values between the batch 02, with 1.01 um
compared to batch 01 with 0.74 um and batch 03 with
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Graph 1- Comparison of S for batches of Titamax Cortical implants.

Graph 2 - Comparison of S for batches of Titamax Cortical implants.
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Graph 3 - Comparison of S for batches of Titamax Medular implants.
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Graph 4 - Comparison of S for batches of Titamax Medular implants.
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0.60 um (Graph 5). For S, values, although they have
values ranging from 66% to 34% in batches 01 and
03, respectively, we had no statistically significant
differences (Graph 6).

EDS of the implants

Results of EDS analysis from three Neodent implant
designs showed an identical pattern compatible with
titanium ASTMF F67 grade 4, as described in the leaf-
let. Therefore, Graph 7 which represents a Titamax
Medular implant, will serve for chemical constitution
to all Neodent implants evaluated.

DISCUSSION

When the implants started to be manufactured in Bra-
zil, most companies chosen designs and implant surface
treatments established, with extensive scientific publi-
cation and strong presence in the Brazilian market. The
surface characteristics, and their actual similarity com-
pared to actual reference used, need to be tested and
evaluated independently, as well as comparative clinical
studies should be performed in order to prove adequate
clinical performance. One way to discuss the results
found is through comparison with those obtained by ref-
erence implants to the same type of treatment.

Among the parameters evaluated, the most represen-
tative ones for the analysis of a surface are S, repre-
senting the arithmetic mean of peak and valley heights
of the surface roughness in 3D and S, representing
the increase in surface area obtained with treatment.
Analysis of these factors and previous knowledge of
its influence on the repair processes allows a behavior
signaling of certain surface.”'>??

Generally, in blasting treatments followed by acid at-
tack, moderately rough surfaces with Sa, between 1.0
and 2.0 um, 12 are obtained. These two types of treat-
ment, even alone, have many variables and may have

2012 Dental Press Implantology

Micrometric characterization of the implant surfaces of five largest companies in the Brazilian market. Part I: Neodent implants

075

050

T
/Oﬁ'7
&
29

o\
&
< B

—
&
&
&

<

Graph 5 - Comparison of S_for batches of Titamax Medular implants.

80

60

40 B

20

o T

,O” 5
&
&

)

‘o

o
<
< 5 <

Graph 6 - Comparison of S for batches of Titamax Medular implants.
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Graph 7 - EDS analysis for the sample of Neodent Titamax Medular
implant, showing the presence of 99.69% titanium.
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different surfaces according to patterns adopted. In
blasting, both the type of particle used, such as its
size, and impact velocity are directly responsible for
the results obtained. In acid conditioning, type of acid,
exposure time and temperature are critical factors for

the characterization of the surface.®

Neodent implants evaluated had Sa values of 0.75 um
for Titamax Cortical, 0.67 um for Titamax EX, and
0.66 um for Titamax Medular and they are there-
fore considered to be minimally rough surfaces.” The
SLA implants, from Straumann, used as reference for
this type of treatment, have a S_ of 1.53 um, and they
are considered to be moderately rough.”” It should be
noted these values are lower than even those found
in machined Branemark implants whose surface was
previously considered to be smooth, but after the de-
velopment of surface assessment technology and sig-
nificant increase in capacity of the equipment used
showed in fact to be a minimally rough surface, 12

representing a S_of 0.90 um.’

When analyzing the S, values, in other words, in-
creased surface area obtained, 41.36% for Titamax
Cortical, 52.33% for Titamax EX and 36.42% for Ti-
tamax Medular were found. Reference SLA implant
provides a S, of 74.52%. S, values of around 50%
provide and produce a stronger contact between bone

and implant 122326

To know what these differences really may represent,
further investigations are required. It can state the
similar treatments do not show the same results.®’
Even only machined surfaces may vary considerably
in roughness, as well as blasted surfaces with acid
conditioning or anodized.*” Many studies and com-
panies omit the topographic characterization of the
surface because they believe the treatment alone will
determine the optimum roughness of this surface.®

© 2012 Dental Press Implantology
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As it was already stated,®” when the macrometric to-
pography of a certain surface is changed, the micromet-
ric and chemical characteristics may be changed at the
same time, even accidentally. Therefore, it is essential
the surface treatments are appropriate for each implant
design in order to obtain the desired roughness.

In comparing among batches, as parameter for the
regularity of the surface treatment process, the statisti-
cal difference found confirms the variability of this type
of treatment, as well as the need of characterization of
each design and each implant trademark to check the
result obtained. However, due to the reduced number
of samples, the statistical differences observed are not
conclusive, thus indicating the need for further studies
with these batches which showed statistical differenc-
es compared to others. According to the methodology
employed, the assessment of two more samples from
the batch 02 for Titamax Cortical design, batch 01 for
Titamax Cortical design and, finally, batch 02 for Tita-
max EX would be indicated. For this, the company was
contacted in order to concede these implants for fur-
ther analysis. However, as those stock batches were no
longer found, the company sent 03 new samples from
the same batch for each design distinct from those first
evaluated. Herein, it is noteworthy that the implants of
the first assessment were acquired directly in the mar-
ket. The results showed no significant differences in S_
and S, values between the new batches evaluated from
the three designs. Mean S_ values were 0.67 um for Ti-
tamax Cortical implants, 0.69 um for Titamax EX and
0.64 um for Titamax Medular. For S, values, Titamax
Cortical implants showed 36.67%, Titamax EX 43.54%
and Titamax Medular 35.57%. These values are consis-
tent and showed no statistically significant differences

compared to the values found in the first assessment.

As with the methodology employed, EDS analysis

allows to state only on the percentage of chemical

Dental Press Implantol. 2012 Jan-Mar;6(1):76-87
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elements found, which are fully consistent with the
leaflet of the implants, and they point to the use of
Titanium ASTMF F67 grade 4 in their manufacture.

In this analysis, it is not possible to make any consider-
ation on the existence or absence of contamination or

any metal or material on the surface of the implants.

CONCLUSIONS

The wvalues and variations found in micrometric
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Abstract

Objective: The aim of this study was to evaluate the periodontal treatment effect on dentin hypersensitiv-
ity. Methods: This study comprised 20 patients diagnosed and treated of chronic periodontitis in the Dental
Clinic of Uningé School of Dentistry (Maringa, Brazil). Patients were evaluated for dentin sensitivity by VAS
scale before non-surgical periodontal treatment and after 10 to 14 days of its conclusion. Results: According
to the VAS scale, patients presented an average sensitivity of 3.05 + 3.00 before the beginning of periodontal
treatment. At the end of the treatment there was a significant reduction to 1.00 + 1.45 in the average dentin
hypersensitivity. Conclusion: Based on the outcomes of the present study, it can be concluded that non-
surgical periodontal treatment, associated to a modification of oral hygiene habits, was able to reduce dentin
hypersensitivity in subjects with chronic periodontitis.
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Introduction

The dentinal hypersensitivity, also called hyperes-
thesia, is a momentary and stimulated discomfort
reaching the dentinal tubules exposed by the loss of
enamel and cementum structures, with unprotected
dentin while suffering degradation. This causes pain

in response to predisposing factors!

Several factors may favor the onset of this hypersen-
sitivity in which the erosion and abrasion are the most
important factors due to a diet rich in acids and im-
proper toothbrushing with excessive use of force and/
or hard bristle brushes.? This condition reaches sub-
jects of several age groups, but most carriers are in
the age range between 20 and 40 vyears.? It occurs
more in women than in men on the buccal surfaces of

canines and premolars.?

The mechanism responsible for the presence or ab-
sence of pain through the exposure of dentinal tu-
bules has led students to propose theories to explain
the onset of hypersensitivity. Among them, the hydro-
dynamic theory proposed by Brannstrém in the 60's
is the most accepted.” According to the author, when
the dentinal tubules are exposed and there is stimu-
lus on the tooth surface, the dentinal fluid inside the
tubules moves. This displacement of intratubular fluid
can activate recipient mechanics in the intratubular
nerves and stimulate and distort nerve fibers present
among odontoblasts, producing a painful feeling.®

With the development of periodontal diseases, and the
consequent destruction of the periodontium, the forma-
tion of gingival recessions occurs. These gingival expo-
sures cause the onset of dentin hypersensitivity.®’

The prevalence of dentin hypersensitivity in adults

varies considerably.”’® Epidemiological studies which
considered the sensitivity reported by the patient

© 2012 Dental Press Implantology
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indicate prevalence of 9 to 52%, with higher incidenc-
es occurring in studies using clinical tests as an air jet
or mechanical stimuli.6°

In patients evaluated in the section of Periodontics at
a post-graduation hospital, Chabanski et al® reported
the prevalence is much higher, with complaint of sen-

sitivity to mechanical stimuli ranging from 73 to 98%.

In a systematic review, von Troil et al”® reported sci-
entific evidence is scarce regarding the effect of peri-
odontal treatment on the dentin hypersensitivity.
Therefore, the objective of this study was to evaluate
the effect of periodontal disease and its treatment on

the dentin hypersensitivity.

Material and Methods

A field research was performed in patients from the
Dental Clinic of Uningd School of Dentistry, and this
clinical trial was approved by the Independent Eth-
ics Committee of the school, after the patients had
signed consent forms for participation in the study.

Twenty patients diagnosed with chronic periodontitis,
aged between 35 and 57 years, of both sexes, who are

systemically healthy were evaluated.

The patients underwent the non-surgical periodontal
treatment performed up to 4 sessions, depending on
the extension of the periodontal disease. This treat-
ment consisted of oral hygiene instruction and moti-
vation; coronal scaling and root planing of sites with
probing depth higher than 4 mm and with presence of
bleeding on probing, using Gracey curettes (Hu-Friedy
Manufacturing, USA) under local anesthesia as re-
quired (2% mepivacaine with epinephrine 1:100,000).

The parameter of dentine hypersensitivity was evaluat-
ed with according to the VAS scale before the beginning

Dental Press Implantol. 2012 Jan-Mar;6(1):88-93
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of the periodontal treatment and about 10 to 14 days
after its completion. VAS scale has a scale from 0 to 10,
where O is considered as no sensitivity and 10 as an in-
tolerable sensitivity to any type of stimuli, such as cold,
heat, wind, speech, mastication, occlusion and others.

Descriptive analysis was expressed as mean values
and standard deviations, and data on hypersensitivity
considered to be non-parametric, using the Wilcoxon
test to evaluate the difference between before and
after the periodontal treatment. Significance level for
rejecting the null hypothesis was defined at 5%.

Table 1- Dentin hypersensitivity reported by patients before and
after the non-surgical periodontal treatment with ac-
cording to the VAS scale.

Patient Initia_l_ . Final_ -
hypersensitivity hypersensitivity
1 3 1
2 1 0
3 (0] 0
4 5 1
5 5 1
6 8 6
7 2 0
8 0 0
8 7 1
10 9 1
n (0] 0
12 2 1
13 0 2
14 2 2
15 (0] 0
16 0 0
17 5 2
18 3 1
19 3 5
20 8 0
mean t s.d. 3.05 £ 3.00 1.00 % 1.45
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Table 1 shows data on hypersensitivity using VAS

scale for the 20 patients evaluated.

Initially, before the periodontal treatment, patients
had mean hypersensitivity of 3.05+£3.00, six patients
experienced no hypersensitivity; eight experienced
low hypersensitivity (1 to 3 points); two, moderate
hypersensitivity (4 to 6 points); and four, severe hy-
persensitivity (7 to 10 points).

About 10 to 14 days after the completion of the peri-
odontal treatment, the mean hypersensitivity de-
creases significantly (p = 0.0026) to 1.00+1.45: Eight
patients experienced no hypersensitivity; eleven ex-
perienced low hypersensitivity (1 to 3 points), and,
one experienced moderate hypersensitivity (4 to 6
points). At reassessment, no patient reported severe
hypersensitivity (7 to 10 points).

Only one patient experienced an increased hypersen-
sitivity, twelve experienced a decreased sensitivity
and seven continued with the same grade of sensitiv-
ity, including those who had no baseline sensitivity.

This study evaluates the condition of dentine hyper-
sensitivity in patients with periodontal disease, and
also the influence of periodontal treatment on the
grade of hypersensitivity. The results show periodon-
tal disease alone can cause dentine hypersensitivity
— since 70% of patients had some initial grade of
initial sensitivity - and the periodontal treatment can

reduce significantly this hypersensitivity

Karlsson and Penney™ demonstrated the sensitivity
process after scaling and root planing in dogs. The
sensitivity was measured by electrical stimuli in the

treated root surfaces. The onset of the reduction of
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dentine hypersensitivity occurred 2 to 4 days after
completion of scaling and root planing; from the tenth
day, the sensitivity decreased gradually compared to
the baseline measurement. Some clinical studies have
shown an increase in the dentin sensitivity within 2 to
4 days after supra and subgingival scaling; however,
this sensitivity decreases after about two weeks.>®
This study showed the non-surgical periodontal treat-
ment decreased dentin the hypersensitivity, consider-
ing the final assessment was performed 10 to 14 days
after the completion of non-surgical treatment, such
results corroborated by other studies.

A decrease of dentin hypersensitivity can occur by
reducing the plagque index — which is considered by
many periodontists as causal factor of increased sen-
sitivity. In contrast, the new calculus formed on the
root surface obstructs the dentinal tubules and facili-
tates the formation of reparative dentin, which pos-
sibly explains a desensitization.”” Other mechanisms
have been suggested to contribute for natural process
of desensitization, as reviewed by Pashley.”” However,
bacteria accumulated at that site release their meta-
bolic products, mainly organic acids, causing wear of
the dentinal tubules, which make them more open and
cause potential dentine sensitivity at any time.'? Thus,
the periodontal treatment performed using supra or
subgingival scaling and proper oral hygiene instruc-
tion, as performed in this study, removes the bacterial
biofilm with no release of metabolic products or or-
ganic acids, avoiding exposure of dentinal tubules and
promoting the regression of the dentine sensitivity
condition, providing comfort and relief to the patient
in response to offending agents.

Another explanation for the changes in dentine sen-
sitivity after periodontal therapy is proposed by Addy
et al,”® which demonstrated an in vitro study in which

the surfaces treated by scaling and root planing are

© 2012 Dental Press Implantology

-91.

Dresch C, Souza AB, Girardi AA, Sapata VM, Corréa GO, Marson FC, Silva CO

covered by smear layer, described as microcrystals
from cementum and dental debridement, changing
the sensitivity. Clinical observations have shown this
smear layer becomes the teeth less sensitive to stimuli,
and the covered areas have less sensitivity compared to
those more exposed to the oral cavity. 19 The longevity
of smear layer is unknown, but the loss over the time is

assigned to the effects of acid diet and brushing.™®

In addition, many patients have exposed root surfaces
but they have no dentine hypersensitivity.”®® Some
explanations for this fact may be given through ob-
struction of dentinal tubules, and then decreased ex-
ternal stimuli. Studies with scanning electron micros-
copy showed most dental tubules in a site with higher
hypersensitivity are less obstructed; and sites with
lower sensitivity, the tubules are more obstructed.
These findings explain the fact some patients do not
have dentine hypersensitivity, even with the dentin
surface exposed. The presence of cementum on the
root surface and its incomplete extraction after the
root scaling procedure may be another reason for the
absence of hypersensitivity in these subjects.?®

Another explanation for the changes in dentin hy-
persensitivity in different patients is on the size and
shape of the exposed tooth area which depends on
the offending agent and it may influence the sensi-
tivity. Studies of dentin anatomy revealed differences
between the dentin with sensitivity and that without
sensitivity.?%?" In hypersensitive teeth, wider dentinal
tubules in larger amount compared to those without

sensitivity were found.”

Symptoms of dentin hypersensitivity may regress
without treatment, as well as the dentin permeabil-
ity can decrease spontaneously. But, in case this and
desensitization do not occur by natural processes —

such as reparative dentin, sclerotic dentin and calculus
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formation on dentin surface — the therapy itself is
defined according to the severity of the problem.""?
The treatment is quite diversified; however, the diet
control and toothbrushing habits of the patient are of
paramount importance. It should control the amount
of acids ingested, as well as the interval between the
alimentation and brushing. Any treatment may fail if
these factors are not controlled, since they are nota-
ble primary etiological factors.”

No desensitizing agent or technique completely fills

the definition of an optimal product.” This can be

explained by the fact that the exact mechanism of

2012 Dental Press Implantology
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dentine hypersensitivity is unclear. However, predis-
posing factors related to the causes of dentine hy-
persensitivity should be controlled, modified or elimi-
nated through the patient’s education regarding the
diet, in other words, recommendations to reduce the
excessive consumption of acidic foods, and also in-

struction of toothbrushing and occlusal analysis.

Conclusion

Within the limits of this study, it can be concluded
that periodontal disease produces dentine hypersen-
sitivity and non-surgical periodontal treatment can

decrease sensitivity levels.

Dental Press Implantol. 2012 Jan-Mar;6(1):88-93



REFERENCES

1. Yui KCK, Benetti AR, Valera MC, Gomes APM. Hipersensibilidade
dentindria: etiologia, mecanismo de a¢do, diagndstico e
tratamento. Rev Odontol UNICID. 2004;16(1):63-71.

2. Estrela C, Pesce HF, Silva MT, Fernandes JMA, Silveira HDP.
Anadlise da reduc¢do da dor pds-tratamento da hipersensibilidade
dentindria. ROBRAC. 1996;6(17):4-9.

3. Furlan AM, Sallum AW, Sallum EA, Nociti-Junior FH, Casati
MZ, Ambrosano GMB. Incidéncia da recessao gengival e
hipersensibilidade dentindria na clinica de graduagdo da FOP-
UNICAMP. Periodontia. 2007;17(1):53-61.

4. Sallum AW, Bueno R, Silva Filho W. A dor que tira o prazer e o
sorriso. J Assoc Bras Odontol. 2010;124:6-7.

5. Aranha AC. Hipersensibilidade dentinaria e lesdes cervicais ndo-
cariosas: causas, etiologia e prevaléncia. Rev Assoc Bras Odontol
Nac. 2009;17(4):5-9.

6. Fischer C, Fischer RG, Wennberg A. Prevalence and distribution of
cervical dentine hypersensitivity in a population in Rio de Janeiro,
Brazil. J Dent. 1992;20(5):272-6.

7. Sallum AW, Roésing CK, Lotufo, RFM. Guia pratico etiologia,
diagndstico e manejo clinico da hipersensibilidade dentinaria
cervical. Odontol Baseada Evid Colgate. 2008;1(1):1-26.

8. Murray LE, Roberts AJ. The prevalence of self reported
hypersensitive teeth. Arch Oral Biol. 1994;39(suppl.):129S.

9. Chabanski MB, Gillam DG, Newman HN. Prevalence of cervical

dentine sensitivity in a population of patients referred to a

specialist Periodontology Department. J Clin Periodontol.

1996;23(11):989-92.

Graf H, Galasse R. Morbidity, prevalence and intraoral distribution

of hypersensitive teeth. J Dent Res. 1977;56(Spec Issue A):479-62.

10.

© 2012 Dental Press Implantology

-93.

6.

17.

18.

19.

Dresch C, Souza AB, Girardi AA, Sapata VM, Corréa GO, Marson FC, Silva CO

. Vale ISD, Bramante AS. Hipersensibilidade dentinaria: diagndstico e

tratamento. Rev Odontol Univ Sdo Paulo. 1997;11(3):207-13.

. Aranha ACC, Marchi GM. Hipersensibilidade dentinaria: aspectos

gerais e tratamento. J Bras Clin Odontol Int. 2004;8(44):179-84.

. von Troil B, Needleman |, Sanz M. A systematic review of the

prevalence of root sensitivity following periodontal therapy. J Clin
Periodontol. 2002;29(Suppl 3):173-7.

. Karlsson UE, Penney DA. Natural desensitization of exposed root in

dogs. J Dent Res. 1975;54(5):982-6.

. Fischer C, Wennberg A, Fischer RG, Attstrdm R. Clinical evaluation

of pulp and dentine sensitivity after supragingival and subgingival
scaling. Endod Dent Traumatol. 1991;7(6):259-65.

Tammaro S, Wennstrom JL, Bergenholtz G. Root-dentin sensitivity
following non-surgical periodontal treatment. J Clin Periodontol.
2000;27(9):690-7.

Pashley DH. Dentin permeability, dentin sensitivity, and treatment
through tubule occlusion. J Endod. 1986;12(10):465-74.

Addy M, Absi ED, Adams D. Dentine hypersensitivity: the effects of
acids and dietary compounds on burred and root planed dentine. J
Clin Periodontol. 1987;14:274-9.

Brannstrom M. The surface of sensitive dentine. Odont Rev.
1965;16:293-9.

20.Yoshiyama M, Masada J, Uchida A, Ishida H. Scanning electron

21.

microscopic characterization of sensitive vs. insensitive human
radicular dentin. J Dent Res. 1989;68(11):1498-502.

Absi EG, Addy M, Adams D. Dentine hypersensitivity. A study of the
patency of dentinal tubules in sensitive and non-sensitive cervical
dentine. J Clin Periodontol. 1987;14(5):280-4.

Dental Press Implantol. 2012 Jan-Mar;6(1):88-93



literature review

Biomechanical risk factors for implantosupported
prostheses — literature review

Marcelo Barbosa RAMOS*

Luiz Alves de OLIVEIRA NETO**
Max Doria COSTA*

Paulo Martins FERRREIRA*

Luiz Fernando PEGORARO***
José Henrigue RUBO****

Abstract

Introduction: The masticatory efforts applied over the prosthesis implant-supported may compromise the
success of treatment. Implants are susceptible to various risk factors, including the biomechanics of order,
involving the understanding of applied occlusal loads or overloads on all components of the biological system
(bone and periodontal support) and mechanical (prosthesis-implant components). Objective: The purpose
of this review is to discuss the risk factors of order biomechanics and its influence on the success of implant
prostheses. Conclusions: The authors concluded that the control of biomechanical loads received by the
implant-prosthesis are critical to the longevity of the treatment, because they act directly on the prosthesis,
screws, intermediate, implant and bone support.
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Introduction

The success of osseointegration, stabilized over the
last years, ensured to dental implants the credibility
to assume the best material for root replacement.
Nonetheless, the masticatory forces applied on the
implantosupported prostheses can cause the peri-
implant bone loss with different severity levels, de-
pending on the site and magnitude of these forces.
Biomechanical risk factors involve the understanding
of load or overload applied on all components of the
biological (bone-periodontal support) and mechani-
cal (prosthesis-implant components) system.

The biomechanics of the distribution of forces on the
prostheses supported by implants is highly complex,
including many factors, such as: Amount, position, im-
plant inclination and size, shape and extension of infra-
structure and cantilever, physical properties of materi-
als involved in implants, components, infrastructure and
coverage, as well as the interface between prosthetic

components and implants, bone-implant interface.'??

Material and Methods
The authors, who are experts in periodontics and den-

tal prosthesis, established a search strategy to decide

Ramos MB, Oliveira Neto LA, Costa MD, Ferreira PM, Pegoraro LF, Rubo JH

the main factors related to risks in Implantology,
based on best available evidence. The survey was per-
formed through a search in MEDLINE (PubMed) da-
tabase of the literature published between 1983 and
2011. Combinations of different keywords were per-
formed, including terms dental implants, biomechani-
cal risk factors and failures in the treatment planning.
After eliminating double quotes, 30 full articles were
included. Abstracts which were not available in Eng-
lish, as well as clinical case reports were excluded.

All relevant works related to the subject were consid-
ered for the inclusion. In addition, references of classic

books and systematic review articles were included.

Literature Review

Positioning and design of the implants

During the planning step, the appropriate position for
the implant should be studied. Working also the distri-
bution of the inclination, the risk of mechanical and bio-
logical problems can be reduced, since the malposition
complicates the construction of the prosthesis (Fig. 1).
A higher number of implants for a particular prosthetic
space supports better masticatory loads, dissipating

more effectively stress on the bone. However, very

Al Bl

Figure 1 - Improper positioning of the implant can result in vestibularization of the access hole to the fixation screw (*), or use of overlap (**) to

regularize the position of the crown.
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close spaces between implants can cause biological
impairment due to the poor vascularization of remain-
ing bone among the implants, in addition to difficulty of
hygiene after the construction of the prosthesis.*

The diameter of the implant should also be directly
related to bone thickness, interdental space, esthet-
ics and occlusion. Wide-platform short implants are
more biomechanically appropriate for replacing pos-
terior teeth due to biological contours similar to those
found in cervical margin of natural teeth. However,
large-diameter implants in thin bone, with less than
1 mm thickness among bone plaques (V-L), can cause

the bone dehiscence due to the small irrigation.>®

Space between implants is related to the number and
diameter of the implants and should have approxi-
mately 3-5 mm depending on the bone type . How-
ever, between the implant and tooth, minimum space
should be 2 mm (Fig. 2), allowing an adequate hy-
giene protocol of prostheses.>®

Different sizes of implants may be found in the mar-
ket, ranging between 7 mm and 20 mm. But, its use is

Figure 2 - Minimum measures between tooth-implant (blue),
implant-implant (green) and bone implant-crest (red).
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conditioned to the height of the remaining bone. Long-
term success of the implants depends on the amount
of the existing bone between the bone-implant that is
proportional to the length, surface and quality of bone
available. On the other hand, failures may increase as
the bone anchor decreases. Therefore, placing short
implants in which the bone structure allows longer

implants should be avoided.>®

Recent data suggest implants with rough surface pro-
vide higher bone contact supporting the healing, be-
sides providing higher fixation of the implant during
the healing period. Currently, all implants practically
have some type of surface treatment, and therefore
many types of surfaces have been developed seeking
a better clinical performance.?

Bone-Periodontal support

Distribution of forces on dentosupported prostheses
has the resiliency of the periodontal ligament. In im-
plant prostheses, it depends on the deformation level
of screws, intermediate, prosthesis, implant and bone
tissue, once the osseointegration lacks the presence of
periodontal ligament.” The connection between prosthe-
sis and implant is an area subject to high levels of ten-
sion because it is located next to the alveolar bone crest,

area in which the masticatory forces are dissipated.

Bone tissue remodels its structure according to the
load imposed and this bone remodeling at the cellular
level occurs through a balance among the osteoclasts
(resorbs bone matrix) and osteoblasts (synthesize
bone matrix). Isidor® observed denser bone around
the mechanically loaded implants when compared to
implants which did not received loads. In another his-
tomorphometric study® almost no osteoclast, inflam-
matory cells or marginal resorption were found in axi-
ally loaded implants, and the bone become denser in

the cervical margin.
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The mechanical overload can cause biological failures.
When a pathological load occurs, stress and tension
generated in the peri-implant site exceed the physi-
ological threshold tolerated by the bone, causing mi-
crofractures in the bone-implant interface.”® The appli-
cation of repeated load can cause failure for fatigue of
the interface, decreasing the peri-implant bone density

and leading to formation of crater-like bone defects.!

The effects of mechanical loading are dependent on fac-
tors, such as direction, magnitude, duration and load
rate applied. Long-term load and lower amplitude have
the same effect on bone formation than the short-term
load and higher amplitude. Thus, the loading should be
cyclic to stimulate the formation of new bone. On the
other hand, prostheses with no passive adaptation can

Ramos MB, Oliveira Neto LA, Costa MD, Ferreira PM, Pegoraro LF, Rubo JH

generate an additional stress on the system, accumulat-

ing tensions after the application of masticatory loads.

Occlusion in prosthesis over implant

To distribute more properly the masticatory forces,
a scheme of mutually protected occlusion with low
cusps and reduced occlusal platform facilitates the
direction of the forces, favoring the biomechanics and
minimizing the deleterious effects.

When the height of the abutment-crown complex is
exaggerated, the lever arm for the implant is signifi-
cantly larger (Fig. 3). If lateral forces are increased,
the risks of fracture of screws and components are in-
creased. Therefore, a malocclusion in facilitated pro-

trusive and lateral excursions is essential.*?

Figure 3 - Height of the abutment-crown complex should be close to Y. In cases of bone loss and short implants, the displacement of the fulcrum

of the lever occurs in the apical direction.
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Parafunctional habits, such as bruxism and clench-
ing,4 may create some complications due to exces-
sive and continuous force, affecting the prosthetic
components and covering materials, and exceed the
capacity of the bone to support such loads. In teeth
clenching, the excessive loads are vertical, while the
eccentric forces along axis are present in the bruxism,

and may cause loosening or even fracture of screws.*

Design and adaptation of the prosthesis

In a clinical study, Kreissl et al*® observed a higher
success rate in prostheses on splinted contiguous
implant (86.1%) when compared to single crowns
(77.8%) and prostheses with cantilever (68.6%).

Cehreli et al™ compared the tensions around immedi-
ate implants supporting single and splinted prosthe-
ses. Although a prosthetic design has not shown clear
advantages on the other, the splinting of the implants
can be considered a safety measure. In addition, Clel-
land et al™ observed the attached prosthesis distrib-
ute the tensions more uniformly; however, data of ten-
sion distribution were not statistically different than
that observed in non-attached prostheses.

Regarding the union between tooth and implant in the
prosthesis, regardless of the type of connection used,
it is considered as a risk factor, once the teeth have
mobility 10X higher than implants.* The occlusal per-
ceptionin teethis around 20 um, and in tooth-implant
union is around 40 um. When the occlusion occurs
only among implants, the perception is approximately
64 um. Therefore, the tooth-implant union should be
avoided whenever possible.

In the work of Sallan et al'® it was found infrastruc-
tures of three elements with cantilever they noted
major deformations in simulated bone around the im-
plants than those with suspended pontic among the
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abutments for the loading conditions applied. When-
ever possible, prosthetic extensions should be avoid-
ed. However, when its use is required, it shall be to
mesial extension of installed implant. In cases of low-
er protocol in which the cantilever are required and to
distal extension, the approximate extension shall be,

at maximum, 20 mm (Fig. 4).34

Another important point is related to the fixation
type of the implant prosthesis and passive adapta-
tion. Akca et al"” found in cases of fixed prostheses
the tension generated at the level of the bone crest is
similar in both the cemented and screwed prostheses
when subjected to a static load of 150N. However, in
works by Guichet et al,’® Heckmann et al,” in condi-
tions without load, the cemented prostheses showed
lower stress levels than screwed prostheses. Accord-
ing to Clelland e Van Putten?® the association of two
procedures (cementation and screwed) minimizes
the stress transmission and provide a more balanced
distribution. On the other hand, Duyck; Naert?' found
the combination of cementation and fixation with
screws was not effective in reducing the preload on

| 20mm |

v

Figure 4 - Size limit to the lower protocol cantilever.
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the implants caused by unadapted prosthesis, and it
failed to improve the load conditions on the implants,
although the cementing system could compensate
the maladjustment visually.

The precision for adaptation has been questioned as
a significant factor in transfer of stress, biomechanics
of implant systems, occurrence of complications and
response of tissues at the biological interface.???3 The
presence or absence of a microspace between infra-
structure and platform is not necessarily indicative of
passivity, and micro-gap may not be clinically reliable

as a measure of precision for adjustment.??

According to current scientific evidence, the clinical
and laboratory procedures utilized in the confection of
prostheses on implant are inadequate to propitiate a
totally passive adaptation and it can conclude an ab-
solute passive settlement could not be obtained.?*?’
In addition, a maladaptive prosthesis generates stress
and additional tension, decreasing the longevity of
the components, and the magnitude of the stress de-

pends on the amount of maladjustment.?22>

However, such distortions can be camouflaged when
the clenching torque is given in all screws, making the
infrastructure seems to be adapted, thus causing ex-
ternal preload tensions on the system.?® Furthermore,
the capacity of a torque to close the clefts in the screw
depends on the dimension and location of such clefts.
Thus, Skalak?® emphasized that stresses can cause fail-
ures even in the absence of external forces, although

they may not be detected visually or clinically.

In screwed prostheses, there is a relationship be-
tween lack of adaptation and subsequent failure of the
screw.” The loosening usually precedes the fracture of
the fixation screw in the prosthesis, conveniently the

weakness of the system, because it can easily be reset.
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According to Jornéus, Jemt and Carlsson,?® the pre-
load should be as high as possible to provide a contact
forces between the prosthesis and the implant. While
materials are more rigid, the union is more stable. Fur-
thermore, all materials have a particular elasticity and
the screw suffers a stretching when subjected to ten-
sion forces during clenching. Titanium screws allow a

good safety margin in most clinical situations.?

With respect to the materials of infrastructure, accord-
ing to some authors® for situations in which a more
predictable preload is desired, the prefabricated, ma-
chined metal cylinders provide better adaptation and
higher pre-loads when compared to fusible plastic cyl-
inders. The use of cobalt-chromium alloys for implan-
tosupported prosthesis structures may be considered
clinically acceptable as silver-palladium alloy.*°

Different preparation techniques of the infrastructure for
implant prosthesis are reported in literature. Goll** rec-
ommended the casting in monoblock or single piece, jus-
tifying the welding of two or more portions of the infra-
structure could change the properties of the metal. How-
ever, some strategies can be used to achieve a settlement
of the infrastructure,?® such as the use of metallic alloys
with low shrinkage casting, sectioning of the infrastruc-
ture and subsequent welding,?° because no casting will
present a completely passive adaptation in a micromet-
ric form. Thus, it is impossible to predict the biological
response of the implants regarding a static force when a

prosthesis with no passive adaptation is screwed.

Discussion

In the planing phase, before deciding the number, size
and diameter of implants, we should take into account
several factors, such as: Mesiodistal space, volume,
height, bone density and occlusion regarding the an-
tagonistic dentition.* All these factors are essential for
the biomechanics of the implant prosthesis .
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The mechanical stresses applied on an implantosup-
ported prosthesis are invariably transferred to the
prosthetic components, implant and from these to the
underlying bone tissue.?® Several authors?®'* agreed
stress is concentrated mainly on the periosteal sur-
face in bone crest area around the implants.

The load influences significantly both on cell turnover
and bone density around implants.2® Clinically, it is dif-
ficult to quantify the magnitude and direction of forces
which occur naturally, making it difficult to correlate
with failures of implants. Studies with animals have
shown that occlusal overload can result in an increased
marginal bone loss around implants, contrasting the
clinical studies in which marginal bone loss was ob-
served in relatively high stress areas, but the causal re-
lationship with the overhead could not be established.?

A judicious occlusal adjustment is indispensable in

implantosupported rehabilitations, particularly in
cases of patients with parafunction in which exces-
sive occlusal loads are found. This problem can be
minimized with the use of acrylic occlusal plaques.®
Occlusion should be very well distributed with forces
distributed over most implants and the cantilevers re-

duced whenever possible.

The control of the forces is facilitated by splinting
the prostheses using rigid connectors. The cantilever
increases the risk of overload on implants®'® and the
union between tooth and implant is considered as a

risk factor and should be avoided.

Another frequent source of discussion in existing liter-
ature is the fixation type for prosthesis over implants
and passive adaptation. However, the preparation
procedures for cemented or screwed implant prosthe-
ses produce small rotational distortions, causing wide

vertical clefts. The possible sources of imperfections
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inherent to the preparation procedures for prosthesis
should be observed as follows: Casting, obtaining the
model, inclusion, welding, properties of alloys and
casting and coating materials, and esthetic coverage
of the infrastructure, as well as finishing, polishing,
characteristics of the implant components, especially
intermediates, cylinders and screws.!??425

The preload should be as high as possible to provide
contact force between the implant and the prosthesis or
intermediate. However, when a sufficient preload and/
or an appropriate adaptation are not established be-
tween the implant and prosthesis, the retention screw
can suffer deformation. The shearing force generated on
the screw can be higher than it can support, and it may

cause metal fatigue and even its failure and fracture.”

After the prosthesis installation, the implant failures
are observed and correlated with biomechanical com-
plications, and mechanisms related to these failures
are not fully understood yet, and the literature regard-
ing the influences of many biomechanical factors is
inconclusive.”® We cannot ignore that the control of
the biomechanical loads received by the prosthesis
system, screws, intermediate, implant and bone sys-
tem are fundamental factors for the longevity of the

treatment, as well as the control of bacterial biofilm.

Thus, (clinical and radiographic) follow-up of the
patient by the practitioner is extremely important.
The cleaning with the use of interdental brushes and
dental floss are indispensable. The health of the peri-
implant tissue should be kept stable and healthy. The
lack of detailed instructions for the patient in post-
operative stage or the failure by the patient to com-
ply with the instructions of the practitioner can cause
situations of difficult resolution later. Poor communi-
cation among practitioners and between practitioner

and patient can cause treatment failure.
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Conclusion

The control of biomechanical loads received by the
prosthesis, screws, intermediate, implant and bone
support system are fundamental factors for the lon-
gevity of treatment.

The correct previous planning of the positioning, dis-
tribution, length, diameter and surface characteristics
of implants support a better clinical performance.
Additionally, judicious occlusal adjustment is indis-
pensable in

implantosupported rehabilitations by
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promoting a better distribution of masticatory forces.

Understanding the options and limitations for treat-
ment with prosthesison implants will allow the pro-
fessional to choose the most appropriate techniques,
materials and prosthetic components for each case.
Although there are limitations to a prosthetic design,
splinting should ideally be used among implants as a
measure for prevention of complications. Prosthetic
extensions (cantilever) can be used with caution;
however, tooth-implant union must still be avoided.
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Peripheral ossifying fibroma related to Class Ii
furcation defects in upper molar:
Clinical case report
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Abstract

Background: Peripheral ossifying fibroma (POF) is a hyperplastic inflammatory reaction that occurs exclusively on
gingiva and affects women. Recurrence is not uncommon and the presence of severe periodontitis increases the recur-
rence risk because sites with furcation involvement or bone defects may complicate the total lesion removal. This paper
aims to report a case of POF associated to a class Il furcation in a patient with periodontitis. Case report: Female
patient, 58 years old, with recurrence of gingival tissue growth, which had been excised 6 months earlier and diagnosed
as POF. The lesion presented as an asymptomatic nodular mass in the posterior maxilla, non-ulcerated, erythematous,
sessile, firm and non-tender. Clinical examination also showed presence of periodontitis as a manifestation of systemic
diseases. At the lesion site was present probing depth of 9 mm, bleeding on probing and Class Il furcation defect. Sur-
gical resection and meticulous scaling and root planing were performed, taking care to completely exscind the lesion.
There was no recurrence of the lesion one year later, with improvement in health clinical parameters, such as reduction
in probing depth to 3 mm, no bleeding on probe, clinical attachment level gain and furcation closure. Conclusion:
Within the limits of this case report, it can be concluded that when POF occurs concurrently with a furcation involve-

ment, because of its anatomical features, it represents a challenge for clinicians and increases the recurrence risk.
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Introduction

Peripheral ossifying fibroma (POF) is a non-neoplastic
hyperplastic lesions which may emerge in the gingival
tissues as a result of local irritants or trauma such as
plague, calculus, unsatisfactory dental restorations
and orthodontic appliances. Therefore, POF is consid-
ered an hyperplastic inflammatory reaction?® which
is likely originated from the periodontal ligament. This
change comprises up to 2% of all oral lesions which
are biopsied.* Among reactive lesions located on the
gingiva, POF represented 20.4%.°

POF predominantly affects women'*®> and can occur
at any age group, 6 although it is more prevalent in
adolescents and young adults, occurring mainly in the
second and third decade of life.>® The lesions affect
only the gingiva, usually on the interdental papilla in

the anterior portion of maxilla."?>”

Clinically, POF is manifested with well-demarcated pe-
dunculated or sessile, usually asymptomatic focal mass
and measuring often less than 2 cm. The lesions have a
reddish color, or even a color similar to normal gingiva
with the surface often ulcerated.?>” The vast majority
of these lesions is not related to the radio-
graphic appearance of bone destruction;®
however, the presence of a hyperplastic gin-
gival lesion certainly difficult the hygiene
on the site, causing a biofilm accumulation
and supporting the development of plaque-
induced periodontal disease, such as peri-

odontitis, which results in bone resorption.

When POF is found in a patient with severe
periodontal disease, the procedure for exci-
sion of the lesion can be difficult. Sites with
furcation defects or intraosseous defects
may be a limitation for the complete remov-
al of changed tissue, which can lead to the

2012 Dental Press Implantology
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recurrence of lesion. The objective of this work is to re-
port a case of peripheral ossifying fibroma occurring si-
multaneously with a class Il furcation defect in a patient
with periodontitis as manifestation of systemic disease.

Case report

A 58 years old, female patient with history of gingi-
val hyperplasia visited the clinic of the School of Den-
tistry of Piracicaba, State University of Campinas. The
medical history showed the presence of controlled
type 2 diabetes mellitus. The patient also reported an
slow-growing lesion, painless, approximately 2 years
of course, which had been excised, underwent the
histopathological examination and diagnosed as POF
six months ago. Nevertheless, the patient exhibited
the recurrence of lesion three months after surgical
removal. Clinically, the lesion presented as an non-
ulcerated, sessile asymptomatic nodular mass on the
palate, site of the interdental papilla between the first
molar and right upper second premolar of 0.9 cm X 0.6
cm, with hard and firm consistency. Overlying mucosa
had erythematous (Fig. 1). Clinical examination also
identified the presence of periodontitis as manifesta-
tion of systemic disease, with probing depth of 9 mm,

Figure 1 - Initial clinical aspect.
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bleeding on probing, and presence of a class Il furca-
tion defect at the site where the lesion was developed
(Fig. 2). Radiographic examination revealed a radiolu-
cent lesion suggestive of resorption in mesial crestal
bone to first molar (Fig. 3).

The occurrence of the lesion can lead to the indica-
tion for extraction of the tooth that is acting as plaque
retention factor, since the lesion is characterized as
reactive. However, it was decided only by excision of
the lesion without extraction of adjacent teeth. Under
local anesthesia, the surgical removal of the lesion
was performed associated with meticulous scaling
and root planing, taking care the altered tissue was

completely removed, including those confined to the

Figure 2 - Presence of hyperplastic lesion related to probing depth of
9 mm and Class 11 furcation defect.
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furcation defects in which the debridement was also
performed (Fig. 4, 5). The removed lesion underwent
the histopathological analysis, revealing a dense, very
cellular and fibrous connective tissue covered by strat-
ified squamous epithelium and containing numerous
focal areas of calcification (Fig. 6). Connective tissue
was infiltrated with inflammatory cells and showed the

presence of some dilated blood vessels (Fig. 7).

After surgery, the patient reported dentine hypersensitiv-
ity in the first molar, likely due to extensive scaling and
root planing performed during surgery to ensure the re-
moval of the entire lesion in the furcation area. During a
month, the patient received treatment with fluorine in or-
der to reduce the dentine hypersensitivity and the use of
0.12% chlorhexidine gel in sites involved as adjuvant was
recommended for local hygiene. There was no relapse of
the lesion after one-year follow-up, presenting even with
improvement in clinical parameters of periodontal health
(Table 1), such as reduction in probing depth to 3 mm,
absence of bleeding on probing, clinical attachment gain
and furcation closure (Fig. 8). Radiographic examination
also revealed new bone formation (Fig. 9).

Figure 3 - Initial radiographic appearance.
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Figure 4 - Incision performed for complete excision of the lesion. Figure 5 - Excised lesion.

- 1 A -
Figure 6 - Histopathological aspect revealing numerous focal areas of Figure 7 - Histopathological aspect revealing infiltrate connective
calcification. tissue with inflammatory cells and the presence of some
dilated blood vessels.
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Table 1- Measures of the clinical parameters (mm) evaluated before and after 1 year.

Preoperative Postoperative

Tooth 24 25 26 27 24 25 26 27
Face M VD P MV DPMVDVPMVDWPMVDWPMYVDWPMYVDUPMVDP
PD 525 3525 3103575255 32 3 2 3 2 3 2 3 3 3 2 3 2 3 3
GR O 0O O O 0O 0O O OO0 0O 0O O OoOOoOOoOooo1 1001 2 2 02 3 1 0 0 1
CAL 5 2 5 3 5 2 5 310 35 7 5 2 55 3 2 4 3 3 2 4 4 5 3 5 5 4 2 3 4
Furcc. 0 0 0 0 O 0O O 0 2 O O O OO OO OO OOTOOUOUOOOOOoOOoOOoO oo
BP + - + 4+ + - + 4+ o+ + + 4+ o+ - o+ o+ - - - - - - - - - .- -+ -
PP - - - - - + + + - + 4+ - - + - - - - + - + - - - -+ -

PD: Probing depth; CAL: clinical attachment level; GR: gingival recession; BP: bleeding on probing; PP: presence of plaque.

Figure 8 - Final clinical aspect after 1-year follow-up. Figure 9 - Radiographic appearance after 1-year follow-up, showing
bone formation.

Discussion to periodontal disease may not be a rare clinical find-
Reactive lesions and periodontal disease may have ing. In such cases, the control of etiological factor is
common etiologic factors, such as subgingival bio- as important as surgical removal of the lesion.

film. Periodontal disease often coexists with diabetes

mellitus, as shown in this case report. According to Most POF lesions often have less than 2 cm of size,>’as
Grossi e Genco,’ diabetes is a risk factor for severe shown in this case. However, if surgical intervention at
periodontal disease. In addition, diabetes mellitus is an early stage is not done, the lesion may have larg-
related to a high prevalence of oral lesions, particu- er sizes, and in rare cases exhibit up to 6 cm, as re-
larly lichen planus, recurrent aphthous stomatitis, oral ported by Bodner.® Exuberant growth of the lesion can
candidiasis or epithelial hyperplasia. Thus POF related cause extensive destruction of underlying bone and
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significant functional or esthetic changes.® However,
this growth potential and bone destruction of the POF
is rare in literature. Most POFs is not related to radio-
graphic image suggestive of bone destruction.® In this
case reported, thus the occurrence of FOP with a short
period of evolution and of small size, related to a radio-
lucent lesion which characterizes the horizontal bone
loss and furcation involvement, suggests the presence
of previous periodontal disease. Clearly, POF has no
causal effect with periodontitis, but the presence of a
gingival hyperplastic lesion difficult the control of daily
plague carried by the patient, which can promote the

development of plaque-induced periodontal changes.

In a series of 50 cases reported by Eversole and
Rovin,' the recurrence rate of POF was 20%. To mini-
mize this tendency, it is important to occur the com-
plete excision of the lesion, including the periosteum
and the periodontal ligament involved, as well as the
removal of local irritants such as biofilm.” Repeated
recurrences are not uncommon, and in this case re-
port the recurrence risk was even higher because the
presence of periodontitis, with consequent horizontal
bone defect and furcation involvement, increases the
difficulty to the access and complete excision of the
lesion. Moreover, close furcation involvements have
difficult clinical and radiographic diagnosis,11 because
the presence of adjacent teeth and, in this case, the
presence of hyperplasia prevents access to the area.
There is also the possibility of overlap of structures in
the radiographic image. Thus, it can be inferred the
first surgical procedure resulted in incomplete remov-
al of the lesion and inadequate debridement of the
furcation area. As a result, there was the persistence
of clinical and radiographic signs of periodontal dis-

ease and recurrence of the lesion.

© 2012 Dental Press Implantology
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In order to ensure there is no subsequent recurrence of
the POF, the lesion was excised and meticulous scal-
ing and root planing were performed with particular
caution to the furcation area so the complete removal
of the lesion and appropriate debridement of the area
were achieved. Mechanical subgingival debridement
and the establishment of a local environment com-
patible with gingival health are essential to prevent
the progression of periodontal disease and tooth loss.
Multirooted teeth with furcation involvement have a
challenge to the clinician due to their complex ana-
tomical characteristics and their relative inaccessibil-
ity to the professional control of plague and daily con-
trol of plaque, performed by the patient. However, ap-
propriate debridement may lead to a survival of 90%
after 5 to 9 years." In contrast, extensive scaling and
root planing can cause the development of dentine
hypersensitivity. However, in this case, the extensive
scaling and root planing were important to exclude the
possibility of relapse of the lesion and to ensure ade-
quate daily control of plaque performed by the patient
essential for the periodontal healing and furcation clo-
sure. Despite the dentine sensitivity reported by pa-
tient after surgical procedure, this was well controlled
with the application of fluoride and control of acid diet.
One year after the procedure, the site remained stable
and there was closure of Class Il furcation defect. Until
this period, no recurrence of the lesion was observed.

Within the limits of this case report, it can be con-
clude that, when POF occurs simultaneously with a
furcation involvement, due to its anatomical charac-
teristics, the defect represents a challenge for clini-
cians and increases the risk of recurrence of the le-
sion. Thus, meticulous scaling and root planing are

important to prevent recurrence of the lesion.
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Image and Science

Selective use of flash systems for the
production of photographic documentation

in Dentistry

A 32 years old, female patient suffered a car accident
with the presence of craniofacial trauma and multiple le-
sions in soft tissues in the face area . She sought dental
care to verify the existence of traumatic dental lesions.
Radiographic exams and CT scans showed no changes
and lesions in the facial bones and the root portion of

teeth. With the selective use of the inclination of twin
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flash (Macro Twin Flash) can produce photographic
documentation for initial registration and elucidation to
the patient, showing a number of microcleft in the coro-
nal portion in the element 11. The patient was warned
to future potential complications in response to clinical
finding and the same will be constantly assessed in the

coming months to identify future complications.
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In the section “Image and Science”, the reader may send:
* Scientific image obtained by any method: Photography, scanning, tomography, radiography, clinical

photograph, microscopies, finally, at the discretion of those who submit it.

* Must have somehow an academic connotation, though it can be explored the artistical and poetical bias.

* |t will always be required to be explained how the photograph was obtained from the technical point of view,
but not mandatorily.

* Along with the photograph, the author should submit a explicative mini-text of the image, with 5 to 10 lines.

In “Image and Science”, the reader can interact with RDPI, collaborating with Implantology in a direct and informal

way, since this type of scientific communication can be listed as scientific production.

Gain a subscription for the journal Dental Press Implantology with an image. Know more by visiting the website:

www.dentalpress.com.br/revistas
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Abstracts of articles published in important journals of Implantology,
Prosthodontics and Periodontics from around the world

On implant surfaces: a review of current knowl-
edge and opinions

Wennerberg A, Albrektsson T. Int J Oral Maxillofac Im-
plants 2010;25:63-74.

The objectives of this review are: (1) To identify the es-
sential surface parameters, (2) provide an overview of
characteristics of the surface at micrometer and nano-
meter resolution level relevant to the four most popular
oral implant systems, (3) discuss the potential advan-
tages of nano-roughness, hydrophilicity, biochemical
binding, and (4) suggest a common hypothetical mech-
anism behind the intense bone responses to the new
implant surfaces of different commercial companies.
Oral implants from four large companies varied in mean
surface roughness (S)) 0.3-1.78 mM and in proportion
of the developed surface (S,) of 24 to 143%, with the
smoothest from the Biomet 3i and roughest implants
from Straumann Institute. The original Branemark im-
plant with a machined surface had a Sa of 0.9 um and
an S, of 34%, showing clearly rougher than smoother
implants examined. When evaluated for nanometric
roughness, there was a substantial variation in Sa in dif-

ferent implants from four large companies. Biomet 3i,
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AstraTech and Straumann implants differed from their
predecessors in the microroughness, physico-chemical
proprieties, and nanoroughness. When examined with
high magnification scanning electron microscopy, it was
observed that all new implant surfaces has particularly
nanorough structures which were not present in their re-
spective predecessors; this finding was considered as a
possible common mechanism behind bone responses to
these implants and more intense compared to controls.

Comparative biology of chronic and
aggressive periodontitis vs. peri-implantitis

Heitz-Mayfield LJA, Lang NP. Periodontology 2000
2010;53:167-181.

This revision was made to address the similarities and
differences between two approaches of the periodontitis
and peri-implantitis disease. Comprehensive analysis of
the literature on the etiology and pathogenesis for peri-
odontitis and peri-implantitis brought the impression that
these both diseases have more similarities than differ-
ences. First, the onset of both diseases is dependent on
the presence of a biofilm containing pathogens. While the

*PhD student of Implantology, Sdo Leopoldo Mandic. MSc, University of
Illinois. Professor of UEFS.
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microflora associated with periodontitis is rich in gram-
negative bacteria, a similar composition was identified
in peri-implant diseases. However, evidence increasingly
suggests that S. aureus may be an important pathogen
in the initiation of some cases of peri-implantitis. It is
indicated to perform a further investigation on the role
of facultative Gram-Positive Cocci, and other putative
pathogens in peri-implantitis development. While the
initial response to bacterial challenge in peri-implant mu-
cositis appears to be identical to that found in gingivitis,
the persistent accumulation of biofilm can cause a more
pronounced inflammatory response in peri-implant tis-
sue of mucosa than in the dentogingival unit. This may
be a result due to structural differences, as the vascular-
ization and proportion of fibroblasts and collagen. When
periodontitis and peri-implantitis were experimentally
produced by applying plaque retention ligatures, the pro-
gression of mucositis for peri-implantitis was followed by
a very similar sequence of events, such as the gingivitis
development followed by periodontitis. However, some of
peri-implantitis lesions appeared to have periods of quick
progression, in which the infectious lesion reached the al-
veolar bone marrow. Therefore, it is reasonable to assume
that the peri-implantitis in humans can also exhibit ac-
celerated destruction periods that are more pronounced
than those observed in cases of chronic periodontitis.
From a clinical point of view, the risk factors identified and
confirmed for periodontitis can be considered as similar
to those of peri-implantitis. In addition, patients suscep-
tible to periodontitis seem to be more susceptible to peri-
implantitis than patients without a history of periodonti-
tis. Both periodontitis and peri-implantitis are opportunis-
tic infections, and therefore therapy should be such from
anti-infective nature. The same clinical principles apply to
the debridement of lesions and maintenance of an oral
infection-free cavity. However, in daily practice, such prin-
ciples may occasionally be difficult to apply in the treat-
ment of peri-implantitis. Due to the characteristics of the

© 2012 Dental Press Implantology
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implant surface and the limited access to the microbial
habitat, there may be need for most frequent surgical ac-
cess and, in an earlier stage, in the treatment of peri-
implantitis than in periodontal therapy. In conclusion, it
is evident that periodontitis and peri-implantitis are not
fundamentally different from the perspective of etiology,

pathogenesis, risk assessment, diagnosis and therapy.

Understanding the concept “All-on-4” of the
immediate function for completely edentulous
mandibles: a clinical report over the medium
(three years) and long term (five years).

Paulo Malé, Miguel de Aradjo Nobre; Armando Lopes, Carlos
Francischone, Mauricio Rigolizzo. Clin Implant Dent Relat
Res. 2011 Oct.

The implant with immediate function has been an accept-
ed treatment modality for fixed prostheses in completely
edentulous mandibles, taking into account the experience
of immediate function in the edentulous maxilla is lim-
ited. Objective of this study was submit a report on the
results of medium and long term of a protocol on immedi-
ate function of four implants (All-on-4™, Nobel Biocare
AB, Gothenburg, Sweden) supporting a fixed prosthesis
in the edentulous maxilla. This retrospective clinical study
included 242 patients with 968 implants with immediate
load (Brénemark System®, TiUnite™, Nobelspeedy™, No-
bel Biocare AB) in acrylic prosthesis in the maxilla. A spe-
cially designed surgical guideline was used to facilitate
positioning of the implant and inclination of the posterior
implants to achieve good bone anchorage and interim-
plant distance for good support of the prosthesis. Follow-
up examinations were performed within 6 months, 1 year,
and thenceforth every six months. Radiographic evalua-
tion of marginal bone level was performed after 3 and 5

years in function. Survival was estimated at patient level
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and implant level using the estimated limit of the statis-
tical test Kaplan-Meier with 95% confidence intervals.
Nineteen immediately loaded implants were lost in sev-
enteen patients, giving an estimated of 5 years survival
rate of 93% and 98% at the patient level and implant lev-
el, respectively. Survival rate of implants was 100%. The
remodeling of marginal bone level was on mean of 1.52
mm (s.d. 0.3 mm) and 1.95 mm (s.d. 0.4 mm) from the
implant/abutment junction after 3 and 5 years, respec-
tively. High survival rates at the patient level and implant
level indicate that the concept of immediate function for
completely edentulous maxilla using the current protocol

is feasible in the results of medium and long term.

Regenerative treatment of peri-implantitis us-
ing bone substitutes and membrane: a system-
atic review

Sahrmann P, Attin T, Schmidlin PR. Clin Implant Dent Relat
Res. 2011 Mar;13(1):46-57

This systematic review had as objective to evaluate the

available literature on the use of bone graft substitutes

and membranes for the treatment of peri-implantitis
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regeneration. A survey of electronic databases was
conducted to evaluate all types of clinical trials treat-
ing bone defects derivate from peri-implantitis using
guided bone regeneration (GBR) techniques. During
the first screening, 399 titles were identified. Finally,
17 articles related to 173 implants were included. The
articles were mostly directed to radiographic bone fill
of the defect. Qualitative measures of the “bone fill”
were reported: 10.4% of implants showed “complete
bone fill", while 85.5% had incomplete closure of the
defect. No bone fill was shown at 4.0%. Little infor-
mation (53.2%) was provided regarding the prob-
ing depth before or after treatment. Data relative to
the inflammatory state of the soft tissues were also
scarce and reported in three studies only. A high het-
erogeneity on disinfection protocols and regenerative
materials used. High percentage of low-quality stud-
ies resulted in the impossibility of a meta-analysis.
Complete filling of the bone defects using GBR does
not seem to be a predictable result. In most cases
the health condition of the mucosa is not taken into
consideration. Better controlled tests are needed to
determine the most appropriate treatment protocols
for the success of the regenerative treatment of peri-

implantitis using the GBR technique.
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