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aprimorar a osseointegração.

Implante dentário com design que simula 
o formato natural da raiz dos dentes.

Conexão interna de triplo-canal para 
restaurações protéticas precisas e seguras.

Sistema de codificação por cores 
para uma identificação rápida e 

precisa dos componentes e 
de fácil utilização.

Codificação por cores:protocolo de 
perfuração com passo-a-passo 
para procedimentos cirúrgicos 

previsíveis.

* Fonte:Millennium Research Group 

Versatilidade, fácil utilização e previsi-bilidade 
fizeram do NobelReplace Tapered o desenho 
de implante mais utilizado no mundo.* 
NobelReplace Tapered é um sistema de 
implante de duas peças que pode ser utilizado 
em osso de baixa e de alta densidade, em pro-
cedimentos de um e dois estágios, e já oferece 
estabilidade inicial excelente de forma consis-

tente. O NobelReplace Tapered é um sistema 
que se desenvolve ao encontro das necessi-
dades cirúrgicas e restauradoras dos clínicos 
e de seus pacientes, desde a restauração 
de um único dente até soluções múltiplas 
avançadas. Tanto os cirurgiões dentistas 
iniciantes quanto os mais experientes irão 
se beneficiar com um sistema que é único 

em flexibilidade e de ampla aplicação. 
A Nobel Biocare é a líder mundial em soluções 
baseadas em evidências.
Para obter mais informações, entre em contato 
com a Nobel Biocare pelo número 
(11) 5102-7000 ou acesse nosso site.

www.nobelbiocare.com

©
 N

o
b

el
 B

io
ca

re
 S

er
vi

ce
s 

A
G

, 
2

0
1

2
 T

o
d

o
s 

o
s 

d
ir

ei
to

s 
re

se
rv

ad
o

s.
 A

 N
o

b
el

 B
io

ca
re

, 
o

 lo
g

o
ti

p
o

 d
a 

N
o

b
el

 B
io

ca
re

 e
 t

o
d

as
 a

s 
re

st
an

te
s 

m
ar

ca
s 

co
m

er
ci

ai
s 

sã
o

, 
ca

so
 n

ão
 e

xi
st

a 
n

en
h

u
m

a 
d

ec
la

ra
çã

o 

ad
ic

io
n

al
 o

u
 c

as
o

 is
so

 n
ão

 s
ej

a 
ev

id
en

te
 p

el
o

 c
o

n
te

xt
o

 d
e 

d
et

er
m

in
ad

o
s 

ca
so

s,
 m

ar
ca

s 
co

m
er

ci
ai

s 
d

o
 g

ru
p

o
 N

o
b

el
 B

io
ca

re
. 

Limitação de responsabilidade: Alguns produtos poderão não estar em conformidade com a regulamentação para venda em todos os mercados. Entre em contato com o representante de vendas local da 
Nobel Biocare para conhecer a gama atual de produtos e a respectiva disponibilidade. 

Agora também 
disponível no 
comprimento 11.5 mmN

O
V
O

NobelReplace 11,5 230+80x276 BR.indd   1 2012-06-04   08.42

UMA HISTÓRIA DE PIONEIRISMO

2003
Straumann® Emdogain 
abre novas possibilidades 
no tratamento periodontal. 
Enquanto o procedimento 
convencional apenas 
repara a doença 
periodontal, Emdogain® 
regenera, recuperando 
80% do osso perdido.

2009
Implantes Bone Level, 
com SLActive®, Bone 
Control Design™, 
Consistent Emergence 
Pro� les™ e a Conexão 
CrossFit™.

2010
Straumann® Roxolid – o novo 
“DNA” dos materiais de 
implantes. Devido ao diâmetro 
reduzido, oferece mais opções de 
tratamento. É 50% mais resistente 
que  o implante de titânio grau 4. 
Proporciona tratamentos menos 
traumáticos para 
maior aceitação 
e tranquilidade 
do paciente.

50% mais resistente
que  o implante de titânio grau 4. 
Proporciona tratamentos menos 

Maior
previsibilidade
também em casos críticos

Tempo de
osseointegração 

à partir de 

21 dias

2005
Chegou a 3a geração 
das superfícies: SLActive®,
a primeira superfície hidrofílica 
que reduz novamente pela
metade o tempo de 
osseointegração, de
6 semanas para 3 semanas.

1974
Implante de uma única 

fase cirúrgica, com 
superfície rugosa e 

design que respeita a 
largura biológica.

1986
Conexão interna 
Cone Morse 
que se tornou 
o padrão de 
ouro da indústria 
desde então.

Ligue 11 3058-6888, cidade de São Paulo ou 0800 770 6683, demais localidades – Mais informações em www.straumann.com.br

1997
Superfície SLA®, a 
primeira superfície 

com macro e micro 
rugosidades, que 
reduz o tempo de 

osseointegração pela 
metade – de 3 meses 

para 6 semanas.

An. STR - Pioneirismo.indd   1 03/10/2013   14:57:02



ISSN 2237-650XDental Press Implantology. 2013 July-Sep;7(3):1-104



table of contents

V. 7, N. 3 - July - August - September - 2013

Explanations and Applications

Subtleties of scientific 
communication: Precision, 
synonym, “Material and Methods” 
and “biomaterials”
Alberto Consolaro

32

Scientific Chronicle

Interview

The bone as a metamorphosis 
and the bisphosphonates!
Alberto Consolaro

Paulo Sérgio Perri de Carvalho
Interviewed this month, Prof. Dr. Paulo Sérgio 

Perri de Carvalho, Full Professor at UNESP 

and USP, has many qualities among which is 

the fact that he teaches a consistent class, with 

words being strictly pronounced with a strong 

and invariable voice. A specialist, MSc, PhD 

and full professor in Oral and Maxillofacial 

Surgery and Traumatology, Prof. Perri devotes 

34 hours of his week to his academic career.

6

12

12

Image  and Science

Volcanos or corals?!
Marisa Andréia Beltrami Piotto

30

Observatory

Abstracts of articles published in 
important Implantology,
Prosthodontics and Periodontics 
journals from around the world
Dario Augusto Oliveira Miranda

99

52



Esthetic prosthetic resolution in Morse Taper platform
Thamires Maria Molon, Saulo Pamato, Jefferson Ricardo Pereira

22

Behavior of peri-implant tissues in immediate implant with provisionalization: 
A literature review
Danielle Borges Nunes Fernandes Silva, Leonardo da Costa Neves, 

Enzo Querino, José Carlos Martins da Rosa, Mauricio Andrade Barreto

41

Lower protocol in patient submitted to radiotherapy: Case report
Daniela Colet, Claudio do Nascimento Fleig, Greison Rabelo de Oliveira, 

Hilário Anderson Huber, Luiz Alberto Formighieri

52

Evaluation using FEM on the stress distribution on the implant, prosthetic 
components and crown, with Cone Morse, external and internal hexagon connections
Márcio de Carvalho Formiga, Ricardo Tatsuo Inoue, Raquel Virginia Zanetti, 

Artemio Luiz Zanetti, Marcelo Luchesi Teixeira, Flávio Takamatsu

67

A retrospective clinical trial of the early success rate of osseointegrated implants
Aline Alves Luciano, Geraldo Luiz Griza, Osvaldo Magro Filho, 

Jean Felipe Garlet Werlang, Maicon Douglas Pavelski

76

Immediate loading on reconstructed maxilla with alogenous bone through guided 
surgery: A case report
Jefferson Traebert, Wilson Andriani Júnior, José Nilo de Oliveira Freire

90

The posterior maxilla: An update of anatomical notions based on advances in 
endosseous implant surface technology. A case report
Miguel Faria Lima, Raquel Parreiras Ferreira, Alex Martins Gomes, 

João Lima Rodrigues, Paulo Franco Taitson

61

Immediate implant in inter-radicular septum area: Case report
Juan Felipe Dumes Montero, Bernardo Born Passoni, Mariela Francisco Machado Rosa, 

Artur Breno Wanderley Alécio, César Augusto Magalhães Benfatti

84



CIP: International Cataloging-in-Publication data

Dental Press Implantology. --
v. 5, n. 4 (Oct./Nov./Dec.) (2011) – . -- Maringá : Dental Press International, 2011-

Quarterly
Continues the: Revista Dental Press de Periodontia e Implantologia (v. 1, n. 1 – 
2007-2011 – ISSN 1980-2269)

ISSN 2237-650X 
 

1. Periodontics. Implantology (Odontology) – Periodicals I. Dental Press 
International. II. Title.

 CDD. 617.643005

DIRECTOR  Teresa R. D’Aurea Furquim - EDITORIAL DIRECTORS  Bruno D’Aurea 
Furquim, Rachel Furquim Marson - MARKETING DIRECTOR  Fernando Marson 
- EDITORIAL PRODUCER  Júnior Bianco - desktop publishing Bruno Boeing, 
Diego Pinaffo, Gildásio Oliveira Reis Júnior - Internet Fernando Truculo 
Evangelista - COURSES AND EVENTS DEPARTMENT Ana Claudia da Silva - 
COMMERCIAL DEPARTMENT Roseneide Martins - ARTICLES SUBMISSION  
Márcia Ferreira Dias, Simone Lima Lopes Rafael - LIBRARY  Simone Lima Lopes 
Rafael - REVIEW  Fernanda Silveira Boito, Ronis Furquim Siqueira, Wesley 
Nazeazeno - ACCOUNTING DEPARTMENT Roseli Martins, Cléber Augusto Rafael, 
Lucyane Plonkóski Nogueira - STOCK  Diego Matheus Moraes dos Santos - 
SECRETARY  Rosane Aparecida Albino.

EDITORS
Carlos Eduardo Francischone - FOB-USP/Bauru and São Leopoldo Mandic
Alberto Consolaro - FOB-USP/Bauru and FORP-USP/Ribeirão Preto

EMERITUS EDITOR 
Maurício Guimarães Araújo - UEM/PR

ASSISTANT EDITORS
Carina Gisele Costa Bispo - UEM/PR
Cleverson de Oliveira e Silva - UEM/PR
Dario Augusto Oliveira Miranda - UEFS/BA
Flávia Sukekava - FO/USP
Franklin Moreira Leahy - Private practice/BA - Brazil
Luis Rogério Duarte - UFBA/BA

PUBLISHER
Laurindo Z. Furquim - UEM/PR

EDITORIAL CONSULTANTS
André Pelegrine - São Leopoldo Mandic/SP
Angelo Menuci Neto - ABO/RS
Bruno Braga Benatti - UFM/MA
Bruno Salles Sotto-Maior - USC/SP
Carlos Eduardo Francischone Junior - Private practice/SP - Brazil
Carlos Nelson Elias - IME/RJ 
César Augusto Magalhães Benfatti - UFSC/SC
Clovis Mariano Faggion Jr - Heidelberg University, Germany
Cristiane Ap. de Oliveira - UPF/RS
Eduardo Feres - UFRJ/RJ
Elaine Cristina Escobar - FMU – SP
Érica Del Peloso Ribeiro - FOUFBA/EBMSP/BA
Fabio Valverde Rodrigues Bastos Neto - Cruzeiro do Sul University/SP
Fernanda Vieira Ribeiro - UNIP/SP
Flávia Matarazzo - UEM/PR
Francisco A. Mollo Jr. - UNESP – SP
Giuseppe Alexandre Romito - FUNDECTO – USP/SP
Gustavo Jacobucci Farah - UEM/PR
Hugo Nary Filho - USC/SP
Isabella Maria Porto de Araujo Britto - FO-USP/SP
Jean-Paul Martinet - Buenos Aires University / Argentina
Jessica Mie Ferreira Koyama Takahashi - USC/SP
João Carlos Cerveira Paixão - Padova University - Italy
Jorge Luis Garcia - Private practice - Argentina
José Cícero Dinato - UFRGS/RS
José Valdívia - Private practice - Chile
Juan Carlos Abarno - Catholic University of Uruguay - Uruguay
Luciana Salles Branco de Almeida - UNICEUMA/MA
Luciene Cristina de Figueiredo - UnG/SP
Luis Lima - USP/SP
Luiz Antonio Salata - FORP/USP
Luiz Guilhermo Peredo Paz - Bolivia
Luiz Meirelles - University of Gothenburg - Sweden
Marcelo Faveri - UnG/SP
Marcio Borges Rosa - Private practice/SP - Brazil
Marco Antonio Bottino - UNESP/SP
Mario Groisman - UNIGRANRIO/RJ
Marly Kimie Sonohara Gonzales - COR - Argentina
Mauro Santamaria - FOP/UNICAMP
Patrícia Furtado Gonçalves - UFVJM/ MG
Paulo Maló - Private practice - Portugal
Paulo Martins Ferreira - FOB/USP
Paulo Sérgio Perri de Carvalho - FOB-USP and FOA-UNESP
Rafael dos Santos Silva - UEM/PR
Reinaldo Brito e Dias - FOUSP
Renata Bianco Consolaro - FAI/SP
Ricardo de Souza Magini - UFSC/SC
Ricardo Fisher - UERJ/RJ 
Ronaldo de Barcelos Santana - UFF/RJ 
Sandro Bittencourt - Bahian School of Medicine and Public Health/BA
Sidney Kina – Private practice - Maringá/PR - Brazil
Vanessa Tubero Euzebio Alves - FO-USP/SP
Verônica Carvalho - UNINOVE/SP
Waldemar Daudt Polido - Private practice - Porto Alegre/RS - Brazil 
Wellington Bonachela - FOB/USP

Dental Press Implantology (ISSN 2237-650X) is a quarterly publication (four issues 
per year) of the Dental Press Ensino e Pesquisa Ltda. - Av. Dr. Luiz Teixeira Mendes, 
2.712 - Zona 5 - Zip code: 87.015-001 - Maringá / Paraná - Brasil. All materials published 
are solely of responsibility of their authors. Opinions expressed therein do not neces-
sarily correspond to the opinions of the Journal. Advertisements are responsibility 
of the advertisers.

Subscriptions: dental@dentalpress.com.br 
or by phone/fax: +55 (44) 3031-9818.

INDEXING:

Since 2013

BBO
Since 2007

Since 2012

Since 2007



editorial

Dental Press Implantol. 2013 July-Sept;7(3):5© 2013 Dental Press Implantology - 5 -

Every fifty years, pre-Columbian civilizations used to 
completely renew their methods and criteria for social and 
political organization, giving them a fresh new start, a new 
beginning, establishing a new cycle of progress during peri-
ods of renewal.

A scientific periodical has to follow the same path, cyclically 
renewing itself with new editors and advisers, new sections and 
new authors, new scientific and disclosure articles. This is what 
comprises any editorial dynamics around the world. By the way, 
“periodical” is strongly related to period, cycles!

Whenever a product was considered perfect and was 
fully accepted by its consumers, Steve Jobs would create 
new designs and a whole new product would be developed 
to replace it. When questioned why, he answered: “We have 
to practice autophagy if we want to keep our success. 
We cannot let our competitors do that for us. We have to do 
it before them!”

Research institutes and universities question, devise 
methods and criteria, employ them in their clinical and labo-
ratory trials and, after discussing the results, present their 
conclusions in the format of an article.

Once completed, the research is published and that is 
when a new instance, which is not under the scientist’s con-
trol, but under publishers’ control, takes place. Those who 
write should not be the same people that publish, since this 
practice hinders selectivity. The editorial world of scientific 
journals should not be involved with the academic world. 
These two instances of science should not meddle! That is 
the reason why the advisors of a periodical are profession-
als with considerable scientific and academic experience, 
filled with articles and books, on which they base their de-
cisions when selecting what other people wish to publish. 
They must be experts in research and publication.

And Dental Press Implantology has adopted such dy-
namism as well as other upcoming changes! For instance: 
What is the purpose of the interviews presented in a scien-
tific journal? At first, they aim at giving the opportunity for 
the scientific community to know itself, in all of its facets, 
with its research groups, laboratories as well as researches 
and publishers. For a scientific journal evaluation board, 

Ongoing renewal!

the interviews are useless; but in Dental Press Implantology 
they fulfilled their role. And this was essential for Implanto-
dontics, a new science whose practitioners came from Peri-
odontology, Rehabilitation, Prosthesis and/or Surgery. It be-
came necessary to know who embraced this new specialty 
and new research area. 

Now that we know who and where we are, the systemic 
interviews will be replaced by new sections. Some interviews 
will be conducted in very special occasions, such as when a 
renowned researcher comes for a visit, internationally recog-
nized research awards are received, or even when a creative 
and innovative businessman stands out.

New editors usually bring along new advisers, encourage 
the authors and try to give dynamism to the procedures of 
the periodical — always thinking of subscribers, advertisers 
and the best way to serve science, especially Dentistry. A 
journal is only apparently owned by a person; its real owner 
is the group of members of a certain scientific community!

Let the new come; and as the song says: “...it always does!” 
In the context of renewing Dental Press Implantology, 

the current issue presents an example of attitude and con-
duct, the results of Prof. Dr. Paulo Perri’s trajectory and think-
ing. Dr. Perri has elegantly contributed — with discretion 
and ethics — to the fields of Surgery and Implantodontics. 
His  higher education and academic career were accom-
plished at the School of Dentistry — State University of São 
Paulo (UNESP)/Araçatuba, but nowadays, he is a professor 
and researcher of the School of Dentistry — University of São 
Paulo (USP)/Bauru and School of Dentistry — São Leopoldo 
Mandic/Campinas.

His trajectory reveals how a group must cohesively work 
on common objectives previously determined, explained and 
discussed by its members. Silently, Prof. Dr. Paulo Perri works 
with strong feelings of solidarity, fraternity and love for peo-
ple, although not everybody is able to sense such feelings, 
always present in our daily lives. Happy are his students as 
well as his life and work partners! 

Let us always reflect!
Alberto Consolaro
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The bone as a metamorphosis and the 
bisphosphonates!*

Alberto Consolaro**

Raul Seixas, one of my favorite Brazilian singers, has 

continuously played in my iPod. One of his songs used 

to say: “I would rather be a wandering metamorphosis, 

than have the same old opinion about everything!” One 

of these days, a lady complained about the fact that her 

35-year-old husband had left her four years before. After 

that, I heard that he had come back with an exciting talk: 

“Honey, I am back. Now, I am a new man, I have changed, 

everything is new!” 

Although he was trying to deceive his lover, the man 

was right. The human skeleton has 206 bones, all of 

which are well and impeccably formed so as to meet our 

functional demands as well as absorb or exert forces 

when we move. Our bones, together with muscles and 

tendons, take us to every corner of the globe. If you go 

to a museum where human skeletons are displayed, 

you will see the shape of the bones, how they articulate 

or relate themselves with other parts of our body. 

Our bones do not have corners, live edges or sharp 

structures: everything is smooth and round. It may 

seem obvious, but should our bones not be round, they 

would injure the surrounding soft tissues. People with 

fractures or spurs know how painful they are. Bones 

must be round and smooth.

Whatever is vital is protected by bones: the brain, 

heart and lungs, as well as the marrow that produces 

the liquid responsible for giving us life and defense: the 

blood. Bones are dazzling structures with many differ-

ent variables: cartilage, tendons and joints. They even 

come in a gift wrapping paper: their outer surface has 

a resistant and protective membrane, the periosteum.

Athletes’ bones are thicker and more mineralized, 

with adjusted structure and design. Conversely, sed-

entary people’s bones are thin, less dense and less 

mineralized. We tend to consider the bones as hard 

and resistant structures. But, in fact, they are flex-

ible, adaptable structures that meet all our functional 

demands. The skeleton is an excellent partner, but we 

usually ignore that! 

How can the bone be like that? A skeleton of a young 

adult renews itself every 4-5 years, in other words, our 

skeleton is under continuous transformation. The hus-

band was right, he did not lie when he claimed to be a 

whole new man. At least his skeleton had changed. 

Let’s make it clear: the brain does not renew itself, and 

that must be the reason why that stubborn is known as 

hardheaded, in which case it is not the bone’s fault!

Consolaro A

*	 Extracted and adapted from the book 'Queremos Saber' (We want to know), 
Ed. Idea, Bauru, 2013.
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The mineralized bone structure has millions of tiny little 

lacunae as small as spider-shaped cells. The osteocytes 

have from 20 to 50 cytoplasmic extensions randomly dis-

tributed along the hard surface of the bone. Each one of 

these cells are connected with more 20 to 30 cells. Try to 

imagine many spiders holding hands with more 20 to 30 

spiders. The osteocytes form a network inside the bone. 

When we apply force while moving, a deformation pro-

cess occurs due to stretching or compressing. The net-

work formed inside the bone apprehends these changes 

in shape and immediately sends chemical products to 

the inner or outer surfaces with the following message: 

change your current shape; we need to adapt ourselves 

to the new situation, improve the design. Every day, bone 

design is adapted to use. A show of flexibility, adaptability 

and will to serve.

Bone surface cells resemble masons: the clasts demolish 

coatings and walls, whereas the osteoblasts build up and 

reinforce pillars and structures. Researches reveal that 

surface cells are more and more controlled by osteocytes. 

The same osteocytes scientists believed to be lost and 

isolated in the mineralized matrix: scientists were cer-

tainly mistaken!

If you wish to strengthen your skeleton, deform and 

stretch your muscles and tendons so as to deform and 

stimulate the osteocytes network to adapt its design as 

you wish! Should the osteocytes be discouraged and in-

active, they will not be stimulated to renew the skeleton 

and adapt it to different lifestyles. Bones will become 

more and more fragile, less thick and less resistant: it is 

up to you to decide! Should you like it or not, at least your 

skeleton is a wandering metamorphosis! This process is 

known as bone remodeling or turnover.

Our machine is incredible: remodeling provides the blood 

with calcium, a vital ion. A balance is established in this 

wandering metamorphosis: blood calcium must be stable; 

the skeleton must have a structure that agrees with its 

function. What is hard as bone is flexible and adaptable; 

and balance arises of an ongoing and wandering meta-

morphosis! We always have a lot to learn with our body. 

It is incredible! 

Bisphosphonates and bone biology
Calcium is present in most chemical reactions and plays 

an important role in most functions performed by our 

body. New cells need it and are at risk of dying if its lev-

els in the blood are too low or too high. When its levels 

in the blood are low, the parathyroid glands release into 

the blood a substance known as parathormone which en-

hances the release of calcium from the bones, resulting in 

a transfer of calcium from bone fluid to the blood. When 

its levels in the blood are too high, thyroid cells release 

another hormone, calcitonin, which hinders bone resorp-

tion and reduces blood calcium. 

It happens during the entire day: levels of calcium in-

crease and decrease as we go on with our lives. To hinder 

bone resorption, calcitonin counts on the help offered by 

estrogen.

When the normal function of parathyroid and thyroid 

glands is no longer fulfilled, there may be more or less 

bone resorption. Should it be beyond normal conditions, 

the mineralized bone structures known as trabeculae and 

cortical become thin and fragile. This condition is known 

as osteopenia. In this condition, bones are subject to frac-

ture in tiny areas or as a whole, and should it happen, os-

teopenia with fracture is defined as osteoporosis.

In menopausal women, there is loss of estrogen, a hor-

mone that helps calcitonin to hinder bone resorption. In 

this case, daily bone remodeling is sped up, given that one 

of the elements that controls or hinders it, the estrogen, 

is absent. Women’s skeleton may present osteopenia or 

even osteoporosis.
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No consensus has yet been established with regard to 

the advantages and disadvantages of estrogen hormone 

replacement therapy. In the last few years, this subject 

has not been on focus due to the emergence of a group 

of drugs known as bisphosphonates. Millions of women 

make use of this medication to control or prevent osteo-

porosis. The type of bisphosphonates most widely used is 

the alendronate, under different trademarks.

Bisphosphonates reach the blood and easily combine 

with circulating calcium. Wherever calcium goes, the 

bisphosphonate molecule goes along, reaching the en-

tire body within weeks. Women under use of bisphos-

phonates will never have bone calcium alone; it will al-

ways be followed by something else. When the clasts 

(bone resorption cells) absorb calcium, they also ab-

sorb bisphosphonates that promote or speed up apop-

tosis. Clasts that used to be found in large amounts in 

the skeleton subject to osteopenia and/or osteoporo-

sis are now found in amounts lower than normal and 

remodeling reestablishes its normal flow, similarly to 

what happens to a non-fragile skeleton.

In other words, bisphosphonates prevent, reduce and 

even eliminate osteopenia and osteoporosis. Since mil-

lions of women use this type of medication, imagine all 

the money and financial interest involved. Laboratories 

that do not hold a patent seek other alternatives and con-

tinue raising doubts about the efficacy of bisphospho-

nates and spreading their potential side effects. 

These are minor, occasional and questionable effects that 

include femur fracture, association with esophagus can-

cer and maxillary bone necrosis, especially when alendro-

nate is used. Researchers with no commercial interests 

acknowledge that the benefits overcome the side effects.

After carrying out a number of studies, the FDA ques-

tioned the benefits of long-term use of bisphosphonates 

for more than five years. The main question is: How 

long should bisphosphonates be taken in order to pre-

vent osteopenia and osteoporosis? Studies suggest that 

in women with high risks of fracture, the long-term use 

of bisphosphonates is more beneficial, in which case is 

worth taking the risk. When the risks of fracture are lower, 

the cost-benefit relationship must be carefully analyzed.

Should there be any doubts, ask your doctor how you 

should proceed, because some published work is op-

posed to many scientific reports and that is how science 

works: whenever there is truth, it is ephemeral and when 

it remains, it will always be questioned!

**	 Full professor, School of Dentistry —USP/ Bauru and professor of the 
postgraduate program at the School of Dentistry —USP/ Ribeirão Preto.
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Paulo Sérgio 
Perri de Carvalho

Full professor at the State University of São Paulo (UNESP) and University of São Paulo (USP), Dr. Paulo Sérgio Perri de Carvalho 

has many qualities among which is his consistency in teaching classes with words strictly pronounced in a strong and invariable 

voice. Specialist, MSc, PhD and full professor of oral and maxillofacial surgery and traumatology, Professor Perri devotes 34 hours of 

his week to his academic career. For this reason, he is oftentimes found on Marechal Rondon road, where he goes from Araçatuba 

(his home town) to Bauru. 

Dr. Perri devotes his spare time to employing his practical-scientific knowledge and treating patients at his private clinic where 

he can enjoy the company of his wife, Prof. MSc. Mariliza Comar Astolphi de Carvalho, specialist in Restorative Cosmetic Dentistry, 

Dental prosthesis and Periodontology. Throughout his brilliant career, he devoted himself to the study of bone tissue. Nowadays, he 

is seen as an authority on bone graft. Dr. Perri’s great clinical experience in techniques for harvesting bone graft from the skull has 

enabled him to give theoretical classes that are well-provided with case and scientific reports previously investigated by him, which 

give a more realistic and precise tone to his explanations. 

This interview gives us the opportunity to know about a dental surgeon who chose to make a difference by working as a 

professor, a researcher and a clinician, and in addition to that, by being a great person who goes from one dental specialty to another 

without further issues. 

Luis Rogério Duarte 

How to cite this section: Carvalho PSP. Interview with Paulo Sergio Perri de Carvalho. Dental Press Implantol. 2013 July-Sept;7(3):12-21.
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According to deliberation 13, issued on the 
17th of May, 2011 by UNESP, the academic 
career at the State University of São Paulo 
“Júlio de Mesquita Filho” has vertical and 
horizontal levels of progression. The verti-
cal levels begin with a career as an assistant 
professor, move forward as an assistant doc-
tor professor, adjunct professor and, finally, 
full professor, the highest position one can 
occupy. Since you graduated from UNESP,  in 
1976, you have devoted yourself to studying 
oral and maxillofacial surgery and traumatol-
ogy, going for a Masters course one year after 
graduation. Did you aim at following an aca-
demic career and becoming a full professor 
since you received your degree in Dentistry? 
What did you expect from a full professor at 
that time and how do you see yourself as a 
full professor nowadays? Is there any differ-
ence from what you expected? Has any for-
mer professor been an example to you?
When I was an undergraduate student, I was firstly 

interested in Pathology, a subject about which I con-

ducted some studies under the supervision of Prof. Ron-

aldo Maia Melhado. However, as the clinical disciplines 

evolved, some of them stood out, as it is the case of End-

odontics, led by Prof. Roberto Holland, and Surgery, led 

by Profs. Ruy do Santos Pinto, Tetuo Okamoto and my 

brother Prof. Antonio Cesar Perri de Carvalho. These dis-

ciplines stood out because the clinical procedures they 

taught were based on research and explanation, not on 

techniques that should be practiced. From that moment 

on, I became interested in the academic career, however, 

my aim was not to become a full professor, but a profes-

sor who taught a leading discipline and was involved in 

research as well as in evidence-based clinical applica-

tion. In spite of that, I was aware that academic titles 

would come if I devoted myself to studying, researching 

and practicing the dental sciences.

The professors that taught when I was an undergradu-

ate student used to have a “romantic” idealism, with 

fewer duties and less demand; differently from what 

happens nowadays, when professors also have to deal 

with many administrative issues. From a hierarchy 

point of view, in old times, talking to or questioning a 

full professor was a privilege of a few, which nowadays 

is indispensable, given that more experienced profes-

sors can do a better work when dealing with the wide 

variety of university students.

With regard to my expectations, they have been com-

pletely fulfilled. This may have been due to the fact that 

my older brother was a university professor in Araçatu-

ba and, for this reason, I had the opportunity to closely 

experience what it was like to be a university professor, 

with the difference that I have always been more rest-

less with regard to the limits that the academic career 

has imposed, including the activities performed out-

side the university.

As I have mentioned before, I had the opportunity to 

follow the example of many professors who taught the 

disciplines with which I worked until February, 2013. 

I tried to follow their example while building my own 

academic personality, but working with my adviser 

Prof. Tetuo Okamoto as well as with my brother, Prof. 

Cesar, were certainly more determining. Additionally, 

working with Dr. Ruy dos Santos Pinto, founder of both 

the Surgery postgraduate program at the School of 

Dentistry — State University of São Paulo/Araçatuba 

and the CAOE (Center for Exceptional Patient Care); 

Prof. Edmur Callestine, Prof. Márcio Giampietro Sanch-

es, my partner in class and surgery procedures; Prof. 

Michel Saad Neto and, recently, Prof. Osvaldo Magro 

Filho and Prof. Idelmo Rangel Garcia Junior, was of par-

amount importance. Not only could I learn with each 

one of these professors, but I also had the opportunity 

of sharing academic experiences with them.
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The position of full professor can only be oc-
cupied by someone with experience in teach-
ing and research. As a full professor who has 
been working in two of the most important 
Brazilian universities, what are the differenc-
es in responsibility between a full professor 
and an assistant PhD professor?
Full professors aim at leading a team, fulfilling this 

function as positively as possible by encouraging and 

discussing with their group about the wishes and op-

portunities of each member. They have to provide, cre-

ate or demonstrate equal opportunities for all members 

of the team while recognizing that these opportunities 

will be taken differently according to the potential, aca-

demic and emotional moment of each member.

According to each university code, a full professor 

has administrative duties that can only be performed 

by other professors, for instance, those who occupy a 

management position, in case of formal renunciation. 

Some universities, however, accept that these duties be 

performed by a doctor professor.

Thus, the difference between a full professor and the 

other professors is that the former position is usu-

ally occupied by more experienced professionals who 

should use their position to establish a balance as well 

as to positively lead their team without limiting or hin-

dering one’s progress.

As an educator, you play an essential role 
in motivating and encouraging students to 
seek knowledge. What do you consider to 
be the most essential point of any university 
training students to be restless and critical 
towards the decisions they have to make?
The most essential point is undoubtedly encouraging 

the search for knowledge, which science has proved 

to be unlimited. When Socrates, the philosopher, was 

considered the most wise man in Greece, he professed: 

“The only true wisdom is in knowing you know noth-

ing.” In other words, he makes evident that the more we 

know, the more we must be aware that we always need 

to learn. Researchers need to be humble about science. 

On the other hand, Pope Francis, during his recent visit 

to Rio de Janeiro, said that the young need to be revo-

lutionary. He did not mean revolutionary in the sense of 

being violent or aggressive, but in not being a conform-

ist. Thus, training professionals to be restless means 

letting them think that they do not own the truth, that 

there is a long way ahead of them to be followed in 

the search for knowledge. Additionally, it means let-

ting them think that they cannot be conformists and 

believe that everything will naturally happen in their 

academic life, but that they have to find the answer for 

their questions and that is what comprises the different 

areas of knowledge. As for criticism, it is achieved by 

continuous and reflective study, although it may vary 

according to how mature students are. The educator 

must interpret these individual nuances and promote 

a series of educational as well as motivating actions in 

order to develop students’ criticism.

Your intense scientific production is one of 
the most remarkable characteristics of your 
career, demonstrating deep devotion to 
teaching and to the university itself. Howev-
er, you never stopped treating your patients, 
you have always continued with your clinical 
activities at both the university and your pri-
vate clinic. Could you, please, give us some 
examples of scientific evidence applied to 
surgical procedures and which are frequent-
ly used in your surgical practice?
My first contact with Implantodontics was in 1989, 

during the training course for the TF system, in Rosa-

rio, Argentina. During the course, we had the chance 

to watch a series of surgeries performed for implant 
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placement, and the first doubt I had was about the 

drilling procedure, given that we had published an 

experimental study demonstrating that the rotary in-

strument injured the bone surface and the repair of 

bone cavity was impaired according to the type of 

trauma received. When I returned to Brazil, I searched 

for studies that investigated the theme, but little data 

was found about the subject. That was my first re-

search on Implantodontics, in which we assessed the 

action of milling cutters on rabbits’ fibula with and 

without irrigation. Subsequently, we conducted a re-

search on implant placement after drilling with and 

without irrigation. The results demonstrated that im-

plants installed with drilling without irrigation did not 

osseointegrate. For each doubt I had, I developed an 

experimental trial with the material we had available in 

Brazil. The outcomes of such researches gave me con-

fidence and knowledge of how to employ Implanto-

dontics in my clinical practice. The same happened 

with bone graft and biomaterial. And that is my rou-

tine. I clinically employ the techniques and material 

that have been scientifically proved by my researches 

or by studies conducted by other researchers.

There is a wide gap between scientific pub-
lications and the dental surgeon exclusively 
dedicated to the clinical practice. In other 
words, the number of professionals who 
seek knowledge in the source, in tested and 
strictly published researches, is limited. In 
your opinion, which changes can be made to 
the current publishing system in order to al-
low the scientific findings to enter into ordi-
nary dental practice?
There are many means by which one is able to seek 

knowledge: paper-based or online national journals, re-

nowned international paper-based or online journals, 

national text books with excellent content, translations 

of international books, scientific events comprising 

different specialties, interviews, and others. To my 

view, there is never enough reading and studying! Most 

professionals in the Dentistry field appreciate a tech-

nique and limit themselves to using it without worrying 

about understanding its causes, longevity and potential 

complications. And why does this happen? Because 

most procedures are reversible. But, to my view, this is 

characteristic of our profession.

The distance between scientific evidence and 
the dental clinic is a bilateral deficiency. Sci-
entific evidence is not employed by clinicians 
at the same time that, with a few exceptions, 
the results yielded by treatments performed 
in private clinics are not published. How do 
you perceive such situation? Is it possible 
that, in the near future, clinicians will be in-
volved with scientific investigation?
Scientific studies developed in private clinics are na-

tionally and internationally published. However, these 

studies are normally conducted by professionals who 

have been involved with postgraduate programs or re-

search groups, they are not exactly a scientific investi-

gation, but clinical results obtained from a registered 

procedure with previous scientific evidence. In the pro-

fessional Masters I coordinate at São Leopoldo Mandic 

College, in the city of Campinas, I advise students to 

carry out retrospective studies based on the experi-

ence they acquire working in clinics and hospitals, and 

develop such studies into a thesis. With a treatment 

protocol in hand, it is possible to make comparisons, 

and after analyzing variables and samples, it is possible 

to develop a scientific publication.

Soon after you received your college de-
gree, you entered a Masters and a Doctorate 
program. Your knowledge about alveolar re-
pair is of paramount importance nowadays. 
In Cosmetic Dentistry, every millimeter plays 
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a decisive role in determining treatment suc-
cess and failure. Which alveolar alterations, 
in esthetic terms, can be expected by the cli-
nician months after extraction?
A few decades before osseointegrated implants, it was 

believed that implant placement with biomaterial de-

layed alveolar repair, in which case the best solution 

would be to fill the socket with coagulum. Such belief 

is still true, however, it has been proved that the alveo-

lar process undergoes bone remodeling, more common 

with thin buccal walls in the anterior maxilla. This re-

sults in loss of the contour of the ridge and potential 

atrophic alveolar processes that hinder implant place-

ment and esthetics. One of the treatment options for 

these cases is to fill the socket with biomaterial or place 

the implant immediately after extraction, filling the gap 

with biomaterial so as to minimize alveolar process 

remodeling. The duration of repair in cases of alveolar 

filling may range from 4 to 8 postoperative months. Al-

though that option is available, there are cases in which 

connective tissue graft or the use of material incorpo-

rated to soft tissues is necessary to improve esthetics. 

Nevertheless, biomaterial is not recommended for all 

cases of alveolar defect. Autogenous bone graft is of-

ten used to reconstruct this type of bone defect.

Some techniques have been exclusively de-
veloped to maintain gingival tissue stability 
and improve the gingival phenotype in order 
to establish predictability and maintenance 
of the regular concave arch. Other proce-
dures recommend immediate implant place-
ment with immediate loading or immediate 
implant placement associated with autog-
enous bone graft harvested from the tuber-
osity. Connective tissue graft and the use of 
biomaterial as xenograft are also reported 
in the literature. Extraction of maxillary an-
terior teeth is a difficult decision to make. 

What  should we do? How should a dental 
surgeon decide which technique is the best? 
What are the main aspects to be observed 
during diagnosis before surgery?
As I have previously mentioned, it is important to un-

derstand that biomaterial have some biological limita-

tions. Thus, the professional must be wise when deal-

ing with these cases. One should diagnose the type of 

bone defect as well as its cause, the periodontal bio-

type, the biological properties of the biomaterial to be 

used and the technical knowledge needed to solve the 

problem. Additionally, it is necessary to know the pa-

tients and how eager they are to cooperate. 

Preserving the alveolar process is important 
for treatment success and depends not only 
on the technique of preservation, but also on 
the technique employed to extract a tooth. 
In many cases, the time spent to extract a 
tooth is longer than the time necessary for 
immediate implant placement. What do you 
understand by atraumatic extraction? What 
are the most important surgical instruments 
you use for atraumatic extraction? In your 
opinion, is flap surgery sometimes necessary 
in the anterior region? In which situations?
There is no atraumatic surgery. All types of surgery, 

whether complex or not, are somehow traumatic to 

patients. To define the best extraction technique, it is 

important to analyze the radiographic and imaging ex-

ams, identifying the root shape as well as its fragility 

and relation with adjacent teeth and anatomical struc-

tures. In order to perform extractions that are as atrau-

matic as possible, it is important to master the use of 

instruments such as forceps and periotomes. As for in-

cisions made in the anterior region of the maxilla, they 

are recommended whenever the surgical instrument 

used for extraction cannot reach the site, in which 

case osteotomy is necessary. However, they should be 
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economically performed to avoid impairment of the 

surgical procedure.

Saucerization has been observed since the 
early stages of implant placement, when ex-
periments were performed with dogs by pro-
fessor Brånemark. Pericervical bone remod-
eling present in all implant and prosthetic 
connection models is a relevant factor to 
be considered in the medium and long-term 
maintenance of peri-implant tissues. Differ-
ent prosthetic connection models, such as 
Cone Morse and platform switching, were 
developed to enable remodeling without 
bone loss. Which factors determine bone re-
modeling in this region? What are the advan-
tages and disadvantages of Cone Morse and 
platform switching connections?
Peri-implant bone loss is multifactorial, given that it 

may happen due to implant placement in bone tissue 

with limited thickness, poor revascularization result-

ing in tissue resorption as well as microbiological and 

biomechanical causes. Some studies reveal that the 

periodontal biotype may also be involved. In addition 

to these factors, local factors such as poor hygiene, 

tobacco smoking and some systemic diseases may 

aggravate the clinical presentation. It is difficult to es-

tablish a cause for peri-implant bone loss. The profes-

sional must be wise and use all diagnostic and infor-

mation tools available to establish patient’s profile and 

determine the most appropriate surgical-prosthetic 

planning that meets patient’s expectations.

Some microbiological in vitro researches reveal that 

the advantages and disadvantages of Morse and plat-

form switching connections include the barrier created 

by Cone Morse implants, which apparently hinders 

bacterial colonization in the prosthesis-implant inter-

face. Conversely, the platform switching connection 

apparently removes this gap from the peri-implant site, 

preventing the bone tissue from being affected by the 

presence of bacteria.

Additional in vitro studies are being conducted with the 

photoelastic experimental model and finite element 

methods. They reveal that the forces occurring in the 

implants, whether Cone Morse or platform switching, 

are projected in a centralized manner, preventing stress 

from accumulating in the peri-implant site.

Thus, researches have revealed the biomechanical and 

microbiological advantages of Cone Morse and plat-

form switching connections. However, clinical practice 

is absolute and, for this reason, it must prove such ad-

vantages by means of clinical prospective and retro-

spective studies.

Patients who lost their maxillary posterior 
teeth often seek dental surgeons in order to 
have implant placement procedures carried 
out. As a result of a physiological process 
known as bone atrophy, the maxillary sinus 
cavity increases and, consequently, hinders 
implant placement before bone graft. Which 
are the available procedures employed to lift 
the Schneiderian membrane? In comparing 
auto and xenograft, what are the advantages 
and disadvantages of each procedure for the 
maxillary sinus?

Sinus graft prior to implant placement is frequently 

performed by specialists in Implantodontics or Oral 

and Maxillofacial surgery. This type of surgery requires 

that the remaining bone and the dimension of the max-

illary sinus be analyzed in the latero-lateral direction. In 

a book we published in 2011 (Fundamentos da Implanto-

dontia, Editora Quintessência), we recommend autograft 

or autograft associated with inorganic biomaterial for 
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5-mm remaining bone; biomaterial for 5 to 7-mm re-

maining bone and the Summer’s technique for implant 

placement in case of 7 to 10-mm remaining bone. The 

last two recommendations require implant initial stabil-

ity. Some studies have recently revealed that implants 

placed by means of the immediate technique, with sta-

bility, do not require the use of any filling material. As 

for the dimension of the maxillary sinus, its analysis 

is based on a research published in 2010, in which a 

maxillary sinus greater than 12 mm in the latero-lateral 

direction needs autograft associated or not with osteo-

conductive biomaterial.

In terms of the clinical results yielded by auto and xeno-

graft, should the surgical procedure be performed with-

out any accidents (for instance, laceration of the sinus 

membrane), in addition to a previous evaluation of pa-

tient’s history (recent or current sinus pathology), the 

results are promising, with retrospective studies demon-

strating success rates that range from 90 to 98%.

In the anterior region of the maxilla, bone 
atrophy is present in height and width. For 
this reason and due to the fact that it is not 
a cavity, its reconstruction differs from the 
maxillary sinus. The use of particulate bone 
for this type of reconstruction presents con-
siderable difficulty in stabilization, in which 
cases the use of block graft, screwed to the 
receptor site, is more common. Block auto-
graft may be harvested from different intra 
and extraoral regions. If we consider surgical 
morbidity, tissue availability, graft quality 
and long-term volume maintenance, which is 
the best graft option?
The best autograft is the corticomedullary one. Intraoral-

ly, oblique line graft is predominantly cortical, while the 

menton is corticomedullary. The difference lays in the 

postoperative phase in which the menton may present 

some undesirable complications. Both types of graft 

keep the volume in the late postoperative phase, how-

ever, the menton site presents greater bone availability.

Intraoral donor sites are limited with regard 
to tissue availability. Should a large amount 
of graft be necessary for bone reconstruc-
tion, autogenous tissue can be harvested 
from extraoral sites. Could you describe the 
most common techniques, as well as their 
advantages and disadvantages, employed 
by Brazilian dental surgeons?
The most common extraoral donor sites are the ante-

rior iliac crest and the skull. The skull is advantageous 

for keeping the volume obtained in the postoperative 

phase for a long period of time, while the iliac crest 

loses in volume due to the dimensions of the trabecu-

lar space. Another advantage of the skull is its bone 

quality. Areas reconstructed with skull bone graft pres-

ent type II bone, whereas those reconstructed with iliac 

crest graft present type III or IV bone. Nevertheless, the 

iliac crest provides blocks that enable an increase in 

height and width with a single block, which is not pos-

sible with skull grafts.

Your researches reveal a preference for skull 
graft. The majority of the population, espe-
cially those with bone atrophy, comprises in-
dividuals who suffered a dental trauma when 
they were young. Implantology plays an im-
portant role in improving the image of one 
of the most feared professions. How do you 
deal with patients who feel insecure of treat-
ment and to which you offer a technique of 
tissue harvested from the scalp?
I never try to convince patients of the advantages of 

skull graft. Initially, I try to explain that a reconstructive 

surgery will be necessary to meet treatment expecta-

tions. Additionally, considering the patient’s level of 
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atrophy, I also mention that a skull or iliac crest proce-

dure will have to be performed in hospital. In any case, 

patients are impacted. However, when we mention the 

postoperative phase for each one of these approach-

es, the procedure performed in the skull seems to be 

more interesting. Many colleagues ask this question 

during courses or conferences. I have the impression 

that patients’ acceptance is established by the profes-

sional’s ability of explaining the need for graft and the 

advantages of a certain technique. A Master’s thesis 

advised by me at São Leopoldo Mandic College, in the 

city of Campinas, reveals that all research subjects 

undergoing this type of procedure would recommend 

or be resubjected to the procedure of harvesting bone 

from the skull, if necessary.

One of the disadvantages of autograft, 
whether intra or extraoral, is the need for 
a second surgical site. A common alterna-
tive, especially when a great amount of graft 
is needed, is the use of heterologous bone 
from musculoskeletal tissue banks. What 
is your opinion about the use of bone from 
tissue banks?
I have no clinical experience with the use of bone blocks 

from tissue banks. I have followed both national and in-

ternational publications, but what called my attention 

is that in 2010, JOMI (2010; 25: 525-531) published a 

systematic review on the subject and concluded that 

there is not enough evidence to establish the effective-

ness of treatment comprising graft integration, ridge 

augmentation and implant survival. In 2008, Garbin 

Junior (PhD in Oral and Maxillofacial Surgery, State 

University of São Paulo — UNESP/Araçatuba) conduct-

ed a research in which he compared autogenous and 

homogenous grafts. He concluded that in late groups 

the autogenous bone had been replaced, while the ho-

mogenous graft had been integrated, was acellular and 

without remodeling.

Some companies known for commercializ-
ing xenograft particulate bone have recently 
made block xenograft bone available. Do you 
consider it to be a feasible alternative for 
major reconstructions which have only been 
possible with the use of autograft bone?
Similarly to my previous response, I claim to have no 

clinical experience on this subject matter. We have re-

cently conducted the surgical phase of a research focus-

ing on this type of material and we will have an answer 

for that soon. However, many colleagues have proved 

some clinical cases to be successful, even though the 

findings have not been published yet. Faverani (PhD in 

Oral and Maxillofacial Surgery, State University of São 

Paulo — UNESP/Araçatuba) conducted a research with 

mineral bovine bone block and concluded that graft per-

formed with DBBM did not promote osseointegration.

In the last ten years, the surgical techniques 
for implant placement have developed into 
procedures that do not require bone graft. 
The most common examples are zygomatic 
implants and the All-on-4 technique. Do you 
believe that all cases of edentulous maxilla 
may not require bone tissue augmentation 
by means of bone graft?
The criteria for employing the All-on-4 technique are 

restricted to cases of pneumatized maxillary sinus. 

However, it may also be used in a more posterior posi-

tion and when the patient relucts to accept sinus graft. 

Cases in which I employed such technique yielded sat-

isfactory results.

As for rehabilitation of patients with atrophic maxilla and 

zygomatic implants, I recommend the All-on-4 technique 

to cases in which implant placement and autograft have 

been unsuccessful. I have followed the cases published by 

two colleagues who I deeply respect and who frequently 

use the aforementioned technique, Dr. Hugo Nary and 
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Dr.  Paulo Saad. Their findings reveal an interesting suc-

cess rate, provided that the technique is performed by ex-

perts based on careful planning and who are fully aware 

of the technique as well as of its difficulties.

Therefore, I am not radical to affirm that the need for 

autograft, used to solve the problem of atrophic maxilla, 

no longer exists.

Many changes have occurred in the Dentistry 
field over the years of your career. Consid-
ered by the majority of the population as a 
traumatic profession, it has moved forward to 
a new position. Implantology has been in Bra-
zil for more than 25 years and has changed 
the lives of thousands of patients whose con-
fidence and self-esteem have been recov-
ered. More recently, Cosmetic Dentistry has 
been concerned about treatment refinement 
and beauty. As a consequence, the dental 
surgeon has been given the role he deserves, 
acting as a professional of beauty and well-
being. Which was the most motivating factor 
of your effort to have a solid career? 
My career began in oral and maxillofacial surgery and 

traumatology (a course I still teach for undergraduate 

students at the School of Dentistry — University of São 

Paulo/Bauru), and from 1989 on, I began my studies 

on Implantodontics. Raised in a school that aimed at 

answering the “whys” by means of experimental re-

search, I began with Profs. Márcio Giampietro Sanches, 

Álvaro Bosco, Renato Rossi and my wife, Dr. Mariliza 

Comar Astolphi de Carvalho, a series of experimental 

researches on osseointegration of national implants, 

for instance, the Sistemas Conexão and Emfils ones. 

Thereafter, in 2000, Ariel Lenharo, Antonio Vicente 

Souza Pinto and Laércio Vasconcelos, all doctorate 

students, and I researched the immediate loading tech-

nique in both animals and humans. These researches, 

associated with experimental studies on biomaterial 

and the clinical practice began to be published in sci-

entific events and, consequently, my career was built. 

Thus, my initial motivation fell on the need to study the 

new specialty that was being established in Brazil. The 

sequence of facts that would come was not only a re-

sult of a lot of team work, in which every member is of 

great value, but also of the interest in raising a respon-

sible professional awareness by means of scientific 

knowledge and continuous studies on this specialty: 

Implantodontics which, when based on careful plan-

ning, can improve patients’ self-esteem, masticatory 

function and, above all, make them smile.
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Abstract
The issues arising from tooth loss in esthetic zones have been the subject of intense scientific dedication and 

clinical commitment of which purpose is to achieve favorable mechanical and esthetic stability. The advent 

of osseointegrated dental implants has satisfied the need for mechanical support; however, cervical bone 

remodeling around implants with conventional platform may significantly compromise the maintenance of 

peri-implant tissues, causing serious esthetic injuries. The purpose of Morse Taper implant placement goes 

beyond the current evolutionary trend in Implantology. It provides maintenance of peri-implant tissue char-

acteristics and facilitates esthetic prosthesis design, thus allowing an ideal emergence profile and a natural 

and harmonious relationship with surrounding tissues to be achieved during the entire therapeutic process. 

Therefore, this literature review aims at presenting the characteristics that confer a high rate of success and 

longevity to prosthetic parts, ensuring greater predictability of maintenance in prosthetic rehabilitation.
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Introduction
When Brånemark et al1 described the process of osseoin-

tegration to rehabilitate totally edentulous patients, the ob-

jective was exclusively functional. With the development of 

implants, patients’ requirements have increased and reha-

bilitation has become not only functional, but also esthetic.

The daily challenge faced by dental surgeons in the search 

for esthetical results leads to new parameters in which 

esthetical predictability is able to meet patients’ demand. 

Some parameters that previously met functionality, now 

request other resources, such as prosthesis planning, tri-

dimensional implant positioning, analysis of esthetic cost 

factors, diagnostic waxing, surgical guide, management 

of peri-implant tissues, and even computer-based plan-

ning such as CAD/CAM.2

According to Pereira et al,3 treatment predictability results 

from careful and meticulous planning. In the past, profes-

sionals used to analyze where implant placement was 

possible, whereas, nowadays, assessment comprises the 

best prosthetic conditions to establish both function and 

esthetics, thus meeting patients’ needs. This study was 

named as “reverse planning”.

For Gomes et al,4 esthetical and functional outcomes led Re-

storative Dentistry to seek new material and components in 

order to meet this new demand. The weaknesses of osseoin-

tegration were the implant/prosthetic and connection/artifi-

cial crown interfaces, both of which should not only provide 

a more natural appearance, especially in the cervical region 

where the prosthetic challenges are bigger, but also achieve 

esthetics of surrounding teeth and supporting tissues. Thus, 

the market for hexagonal, octagonal and triangular connec-

tions was replaced by internal conical connections.

Internal conical connections are widely known as Morse Ta-

per. They have become a point of reference for esthetic 

prosthetic resolution. The Morse Taper system comprises 

characteristics of decreased bacterial contamination, 

minimized cracks in the implant/abutment interface, 

improved anti rotational stability and greater loosening 

torque in comparison to tightening torque.5

Peri-implant tissue support and connection stability are 

essential to preserve bone structure. For this reason, pros-

thetic alternatives, such as Morse Taper implants, were 

developed to meet the esthetic demands that could not 

be fulfilled by other types of connection (natural gingival 

contour and good prosthesis brightness).6

Therefore, this study aims at conducting a litera-

ture review in order to clarify the characteristics of 

the Morse Taper system prosthetic interface and 

its relationship with the esthetic results yielded by 

osseointegrated-implant rehabilitation.

Literature review
The Morse Taper concept

Stephen A. Morse developed a fitting mechanism that 

produces retention. It was used to manufacture me-

chanical tools and created to meet the need for retaining 

a bur or a mandrel inside cutting machines (drills, for 

example). The system acted by contact friction result-

ing from a male-female interface, and its effectiveness 

was increased by preload produced on the frictional sur-

faces, resulting in stability. This process coined the term 

“Morse Taper” in Implantodontics.7

Morse Taper connections allow prostheses to be 

produced with characteristics that closely resemble 

natural teeth, especially in esthetic zones. Its precise 

internal design provides close contact between sur-

faces and produces mechanical resistance similar to 

one-piece implants with no microgap, which results in 

greater horizontal force support, mechanical resistance 

and decreased stress points.8
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The prosthetic component is connected to a Morse Taper 

implant by its interface, given that prosthetic fitting cannot be 

achieved in the upper portion of the implant cervical region 

due to absence of a prosthetic platform. This fact allowed 

prosthetic components of identical design to be produced 

for implants of different diameters, thus decreasing the 

amount of components stocked in dental clinics. The central 

bore is the same for all implants, with only a few exceptions.9

The Morse Taper interface did not have an anti-rotational 

system of any kind. However, a prosthetic index has been 

recently added. It is particularly used to guide single-im-

plant prosthesis placement with perfect esthetic fitting. 

Indexed abutments are screw-type connections that show 

the position of the prosthesis in relation to the implant 

and do not allow any changes in prosthetic placement.9

Morse Taper connections provide stability as a result of 

contact between the component’s walls and the inner 

surfaces of the implant. For this reason, screws are less 

requested. Therefore, the internal conical connection 

provides better mechanical stability in comparison to im-

plants with external hex.3

Morse Taper intermediate components have the screw and 

the prosthesis connected in one single piece. In spite of that, 

they must be analyzed differently: single or screw-type con-

nections. The screw of screw-type connections is attached 

to the prosthesis, which prevents the surgeon from removing 

the screw that penetrates the intermediate component.9

Some Morse Taper systems adapt to the conical walls of 

the intermediate abutment through fastening the screw 

threads. The fitting systems, however, are adapted as a re-

sult of their conical shape. For this reason, they are known 

as pure or frictional tapers.

In esthetic zones, Morse Taper implants must be installed 

from 1 to 2 mm infraosseous so as to optimize and facilitate 

maintenance of tissues surrounding the implant cervical 

third. Insufficient amount of gingival tissue may lead to 

exposure of the retention system, which requires special 

components or customization of prosthetic abutment in or-

der to provide rehabilitation that does not affect esthetics.9

Indication and contraindication
Morse Taper connections are recommended for cemented 

single prostheses which, after application of torque follow-

ing the manufacturer’s instructions, hardly loosen. It is also 

recommended to replace lost teeth, especially in esthetic 

zones where long-lasting gingival esthetics is essential to 

keep a beautiful smile.11

Morse Taper connection yields positive results for immedi-

ate single implants. It is the first choice of treatment for im-

mediate implants after extraction in low bone density areas 

with a high need for esthetic and functional outcomes.12

Placement of implants with Morse Taper connections is 

contraindicated for cases that involve high esthetic risks, 

patient’s high expectations, high smile line, poor gingival 

quality, absence of papillae and low bone quality. In these 

cases, planning must include soft tissue graft or a different 

type of prosthesis. Significant angulation must be avoided.13

Advantages and disadvantages
Major advantages:11,14,15

»	No microgaps in the implant–abutment interface.

»	 Better transmission of forces at the implant-abut-

ment interface.

»	 Better stability at the implant-abutment interface.

»	 Frictional retention with better distribution of forc-

es at the inner walls of implants, which decreases 

physiological cervical bone resorption.

»	 Platform switching with prosthetic abutments of 

smaller diameter in comparison to implants.
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»	 Immediate optimization for esthetic cases promot-

ing soft tissue stability.

Major disadvantages:14

»	 Costs.

»	 Difficult technique.

»	 Low versatility of prosthetic components.

Choosing a prosthetic abutment
According to Pereira,3 gingival height and its relationship 

with the healing abutment previously installed must be 

considered whenever selecting a prosthetic component.

Misch16 defined the neck of a prosthetic abutment as the 

limit between the prosthetic abutment crown and the 

portion attached to the inner part of the implant, which 

is completely inserted into the gingiva. In order to make a 

correct choice, three guidelines must be followed:9

Diameter of the coronary portion of the prosthetic abutment

The intermediate component must be 3.3 to 4.5 mm in 

diameter. The size of the crown must be taken into con-

sideration, given that crowns of smaller diameter are usu-

ally used for anterior teeth.

Neck height

When choosing the prosthetic abutment, the distance be-

tween bone and gingival height in relation to the neck of 

the prosthetic abutment must be considered. The height 

of a straight intermediate component neck varies from 

0.8 to 5.5 mm. In case of angulated components, it var-

ies from 1.5 to 3.5 mm. Choice must be based on gingival 

height, and the following requirements must be met:

» Bone: radiographic examinations must be taken to as-

sess the distance between the limits of a prosthesis and 

the bone crest. Such distance must be of at least 1 mm, 

however, 2 to 3 mm are acceptable whenever possible. 

This procedure aims at maintaining bone tissue through 

preserving the peri-implant biology as a result of care 

taken with the line of cementation.

» Gingiva: In esthetic prostheses, the emergence profile must 

be subgingival. For this reason, the intermediate component 

neck must be placed 2 mm below the gingiva. Given that the 

inner shape is the same, should the neck of the healing cap 

be too high, the gingival tissue will follow its pattern. Should 

the neck of choice be incompatible (too low), the intermediate 

component will exert excessive pressure on tissues, and the 

patient will feel pain by compression. Thus, it is recommended 

that the healing cap is equal in diameter to the intermediate 

component and in height to the gingival tissue. The height of 

the intermediate component must be compatible.

Diameter of the coronary portion of the prosthetic abutment

The coronary portion of the prosthetic abutment must be 4 

to 6 mm in height, depending on the interocclusal distance.

In order to make a choice, the professional can use kits 

developed for this purpose or try to follow the references 

of use. The healing abutments previously installed must 

be considered. Neodent (Curitiba, Paraná, Brazil) devel-

oped a device to measure Morse Taper height, thus fa-

cilitating the procedures of establishing the height of a 

neck. The installation driver is connected to the hexagonal 

prosthetic index located below the Morse Taper system, 

which preserves the system walls and causes them to be 

touched by the prosthetic component, only.

Prosthetic abutment with Morse Taper con-
nections in esthetic zones
According to Pereira et al,3 prosthetic abutments are 

also known as intermediate components, transgingival 

abutments or abutments. The manner by which an im-

plant is related to a prosthetic component is known as 

prosthetic connection.17
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In order to choose a prosthetic abutment correctly, one 

must determine whether the prosthesis is cemented or 

screw-retained. Cemented prostheses are recommend-

ed to replace anterior teeth, given that they hide excess 

screw and, for this reason, can solve cases of non-ideal 

emergency profiles. They also allow the surgical location 

of an implant more closely related to tooth long axis, 

which results in more natural crowns. Screw-retained 

prostheses are recommended for cases to which revers-

ibility is important. We should also analyze whether the 

prosthesis is single or multiple, the height and width of 

the interocclusal prosthetic space, the need for correc-

tion of angulation or parallelism between components, 

the height and quality of the transgingival tissue, as well 

as the distance from the limits of a prosthesis (line of 

cementation) to the peri-implant bone crest.9

Patient’s esthetic requirements have led to the develop-

ment of new components that not only aim at boosting 

resistance, but also at yielding better esthetic results. 

Considerable differences have been made in abutment 

shape, angulations, neck height, shape and material; 

all of which have been launched into the market and 

provided patients with a pleasant appearance for res-

toration procedures and peri-implant tissues. However, 

even though several types of connections and abut-

ments are available, poor treatment planning, especial-

ly for the anterior region, may hinder esthetics.3

Universal post

There are single-body and screw-type universal posts. 

Single-body universal posts are one-piece components 

recommended for multiple prostheses and well-posi-

tioned implants. They facilitate prosthesis placement and 

eliminate the need for carrying out any adaptations, both 

in the vertical and cervical directions.3,9

Screw-type universal posts are recommended for cement-

ed single prostheses. A nucleus, to which a prosthetic 

structure is adapted, is always fabricated. It can be cus-

tomized in the event of implant inclination or implants in 

cervical contact, in which case customization of proximal 

areas is necessary. Universal posts are contraindicated in 

cases of insufficient interocclusal space and unsatisfacto-

ry tridimensional implant positioning. It can be fabricated 

in laboratory3 for: Cases that require significant custom-

ization of prosthetic abutments, cases in which the soft 

tissue area subjected to rehabilitation has different papilla 

height or cases in which the gingival tissue height of the 

vestibular surface requires a screw-type post.

On the other hand, cases with limited interocclusal space, 

which do not require any type of alteration, may have 

customization performed in the patient’s mouth. Should 

a component have to be angulated without the need for 

cervical preparation, a universal post can be used and 

directly installed inside the patient’s mouth. This com-

ponent is available in two different diameters (3.3 and 

4.5 mm) as well as in two different options of coronary 

length (4 or 6 mm).

Choice will depend on the interocclusal space available 

and on the area of cementation. Angulated implants are 

available at 17o and 30o.

Anatomical post

It is a post similar to a screw-type universal post, but with 

a larger amount of metal for preparation. Exposed areas 

can be prepared in laboratory, similarly to screw-type uni-

versal posts, or by the dental surgeon himself. One type 

of anatomical post is used to replace central incisors, 

whereas the other type is for lateral incisors. The anatom-

ical post is recommended for single prostheses cemented 

in esthetic zones. It is used in cases of buccal inclination 

of crown emergence profiles, given that it extends that 

cervical area so as to facilitate the emergence profile. It 

is advantageous for allowing adaptations in the coronary, 

cervical and inner contour portions.9
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0.2-mm customizable post

In esthetic zones, Morse Taper implants must be in-

stalled infraosseous. However, this is not always pos-

sible and results in implant exposure in the oral cavity, 

thus hindering placement of intermediate components 

due to the apparent portion of metal, in which case a 

0.2-mm customizable post is recommended. It is also 

used in cases of lack of gingival tissue to hide the cer-

vical portion of intermediate components or implants 

badly positioned, which results in proclined screw-type 

emergence profiles. Furthermore, it is recommended for 

special cases of single cemented prosthesis with issues 

involving implant choice or placement.9

It has been developed to solve complications of com-

plex cases. Ideally, this type of post should be avoided 

(the reason why it is not included in Neodent prod-

ucts catalog) in order to prevent the product’s trivial-

ization and loss of biological benefits provided by the 

Morse Taper philosophy.3

Mini conical abutment 

Known as Morse Taper mini-abutment, MirusCone, 

Micruscone, Mini-abutment, Multi-unit, Micro-unit or 

UMA, it is an option for screw-retained multiple pros-

theses. It is offered in accordance with the aforemen-

tioned options of transgingival abutments and angula-

tions. Mini conical abutment is contraindicated for single 

and/or cemented prostheses and in cases of insufficient 

interocclusal space as well as unsatisfactory tridimen-

sional implant positioning.9,18

Straight mini conical abutment is recommended for 

multiple prosthesis implants, given that no anti-rota-

tional component is included in the prosthetic cylinder, 

as the anti-rotational feature may hinder prosthesis ce-

mentation as a result of lack of parallelism between im-

plants. A minimal interocclusal space of 4.4 mm must 

be achieved as from the mucosal level.3,19

As for implants inclined in the buccopalatal or mesiodis-

tal direction in multiple prostheses, angulated mini coni-

cal abutment is recommended to achieve proper insertion 

axis for the prosthesis or to solve esthetic issues involving 

proclined implant emergence profiles. However, the type of 

load applied to inclined implants remains unchanged. This 

component is available at 17° and 30°. This type of angu-

lation requires enough gingival tissue to hide the collar of 

angulated components and, thus, favor esthetics. In cases 

of mini conical abutment, the screw is connected to the in-

termediate component (fixed screw), whereas in cases of 

angulated mini-abutment the screw goes through it.3

Neodent developed an abutment for cases of reduced in-

terocclusal space. It is known as CM micro abutment. It 

is recommended for screw-retained multiple prosthesis 

with a minimal interocclusal space of 3.5 mm as from the 

mucosal level, as well as for implants near each other.19

Esthetic aspects related to tissues
The Morse Taper system is highly advantageous for esthet-

ic zones, given that these situations normally require that 

the line between the intermediate prosthetic component 

and the implant be hidden. The Morse Taper system de-

creases the minimally required distance between implants 

as well as between teeth and implants, thus promoting 

maintenance of papillae, given that the correct distance be-

tween implants or between an implant and a natural tooth 

is essential to yield favorable esthetic results.20

According to Herman,21 gingival esthetics around teeth is 

based on the invariable vertical dimension of healthy peri-

odontal tissues, also known as biological distance. They 

are responsible for bone and gingival tissues protection 

and act as an important barrier between an organism’s in-

ner and outer environment. Such protection structures are 

also found around dental implants. Peri-implant tissues al-

low regeneration of the epithelium and connective tissue 
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with formation of gingival sulcus, junctional epithelium and 

connective tissue attachment fibers. In other words, the 

dimensions of biological distances between implants are 

similar to the biological distances around natural teeth.

Nevertheless, radiographic examinations of different implant 

systems reveal different peri-implant standards. Thus, the di-

mensions of biological distance seem to differ among implant 

systems due to the presence or absence of peri-implant re-

sorption, as the biological distance depends on the location 

of the alveolar bone crest. The Morse Taper system preserves 

bone tissue, even after prosthetic abutment placement.21

A thorough evaluation of the type of gingival covering, 

soft tissue thickness (maintenance of gingival levels may 

not be ensured in cases of thin gingival biotype) and 

amount available are key to yield successful esthetic re-

sults. With regard to bone height and width, another fac-

tor plays an important role in determining the success by 

means of clinical and radiographic evaluations of hard and 

adjacent structures of implant sites:22

The absence of peri-implant inflammation and substantially 

reduced bone loss are largely responsible for maintaining es-

thetics in the long-term. Thus, Morse Taper connections rep-

resent the possibility of optimizing such problems, given that 

they are able to prevent bacterial biofilm accumulation and, 

as a consequence, gingival saucerization and inflammation.6

Interproximal papilla loss is directly associated with bone 

resorption around implants and intermediate components. 

Such loss may result from surgical trauma, overload, peri-

implantitis, anatomical shape of the cervical region, im-

plant surface features, biological adaptation, presence of 

microgap and the type of connection between the implant 

and the prosthesis, all of which can result in esthetic and 

speech issues as well as in potential food impaction.23

In cases of insufficient thickness of keratinized mucosa, 

peri-implant cosmetic surgery is recommended, which is 

essential for esthetics and proper oral hygiene. Should soft 

tissues partial loss be associated with high smile line, the 

case is extremely unfavorable and difficult, and requires 

reconstruction of the remaining soft and hard tissues.24

Conclusion
The Morse Taper system has significantly more prosthetic 

advantages in comparison to hex implants, especially for 

anterior single teeth for which long-lasting gingival es-

thetics is extremely important. Additionally, the system 

presents more clinical, biological as well as biomechanical 

advantages. Therefore, it is reasonable to conclude that 

the Morse Taper platform is key to achieve high success 

rates and longevity of prostheses. Furthermore, it pro-

vides greater predictability in maintaining peri-implant 

conditions in anterior teeth rehabilitation.
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Image and Science

Volcanoes or corals?!

Brånemark System MKIII TiUnite implant surface (Nobel Biocare) seen through scanning electron microscopy and 

atomic force microscopy (Piotto, M.A.B., 2011*).
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explanations and applications

Abstract
The “Material and Methods” section has not been uniformly used by all journals and institutions. In addi-

tion to that, “Materials and Methods” or “Material and Method” have been mistakenly employed. The term 

“material”, in its singular form, is a collective noun of intrinsic plurality. It also functions as a qualifying ad-

jective for solid, liquid or gaseous substances that occupy space as an aggregate of particles that has mass.

“Methods” must be used in its plural form because no collective term is able to cover all procedures em-

ployed in a research, which often includes more than one single investigation method, for instance, reading, 

tests, calculations, trials and illustrations. The terms used for products known as “materials” or “biomateri-

als” are inappropriate for the meaning they convey in the Portuguese language. For this reason, they must 

be adapted. Or the language must change, which is perfectly possible given its dynamic nature! This article 

presents the basis for discussions on the theme.
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Accurate terminology is very important for 
three reasons
Communication must be accurate. Every word has one 

or more than one specific meaning, and must be strictly 

chosen as an operator chooses a scalpel in surgery. Sci-

entific communication must be even more accurate in 

order to avoid potential blanks or doubts. Word accu-

racy must be achieved for three reasons:

1st —The four branches of contemporary human heredity 

are: A) Genetics; B) Epigenetics: the study of changes 

in Genetics caused by environmental interference that 

does not result in mutation; C) patterns of behavior pro-

moting social learning as a result of attitude, habit or re-

action that induce others to acquire the characteristics 

of a group or family, and D) symbology: language sym-

bols such as writing, speech and other icons shared by 

different generations and that are part of world heritage. 

These four branches establish a dialogue between differ-

ent generations, which implies that a codified world is left 

for future generations. Symbology is exclusively human. 

The more accurate and simple language symbols are, 

the more they will be understood in the future! 

Changes in DNA as a result of body adaptation are slow, 

they occur every 100 years, approximately. Likewise, 

men cannot adapt and improve the storage capacity of 

their brains, which would alter the size of the organ and, 

as a result, hinder pregnancy and delivery. 

Unable to make changes in the DNA or the size of 

the brain, men learned to pass on information to fu-

ture generations by registering it as language symbols. 

To this end, they have developed high quality transgen-

erational information storage systems in the form of 

words and symbols.

2nd — Each word has its meaning and, at the same time, 

is a key or password that, whenever entered in a data-

base, computer or device, will retrieve all information on 

a specific theme stored by current and previous genera-

tions. One wrong letter and the search will be changed, 

imperfect or incomplete.

Figure 1 -	Changes in DNA as a 
result of adaptation to the 
environment are slow. In order 
to provide information to future 
generations, men created new 
means of transmission or “the 
four branches of heredity”.
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Using inappropriate words to retrieve stored informa-

tion may find totally mistaken data.

The more accurate keywords are, the better databases — 

our current libraries — can be used. In other words, the 

more accurate a keyword is, the more complete and quick 

the search, the job, the device and the time spent will be.

3rd — Not long ago, using different words as reference to 

the same phenomenon or object was smart and erudite. 

However, this is currently seen as obsolete and inap-

propriate. In addition to hindering comprehension and 

accuracy, it broadens the number of key or passwords 

entered in databases to retrieve information previously 

or currently stored.

Retrieval of previously or currently stored information 

about a specific subject was also known as bibliographic 

research. It used to be carried out in a set of books known 

as index or reference work in which new publications 

were monthly or annually registered. An exhausting, but 

necessary job currently optimized by computers!

Analog or physical libraries used to have shelves full of 

outstanding reference works such as Current Contents, 

Index Medicus Literature, Index Dental Literature and 

Biological Abstracts, real databases that used to be 

manually used. The more reference works a library col-

lected, the more information it stored in comparison to 

other libraries. In general, it would be the most impor-

tant and the best library!

Synonymy, a collective term comprising different 

words for the same event, is still used in the first para-

graphs of books about diseases, chemical substances 

or physical phenomena. Some diseases, substances 

and phenomena are known by 20 to 50 different terms. 

A web that hinders information retrieval, an intellectual 

and involuntary trap!

The scientific community should raise awareness about 

synonymy so as to decrease or eliminate it to the full 

extent of human knowledge: it is helpless and useless. 

Extensive synonymy is confusing, hinders comprehen-

sion and information retrieval. Exaggerated synonymy 

may be a sign of pseudo-erudition.

“Material and methods” or “Materials and 
methods” or “Material and method”?
Terminological care must be taken when mentioning the 

different types of matter or “material” applied to the hu-

man body with different purposes, including material 

used to ease and speed up bone repair.

According to the dictionary, “material” means: 

Material: (adjective) 1. Relating to or made of mat-

ter; 2. Physical rather than spiritual; 3. Rough, rude, 

dull; 4. Solid, heavy; 5. Practical, useful, objective; 

6. Consisting of matter.

It also means:

Material: (masculine noun) 7. Something that is related 

to matter; 8. A set of objects, tools, machinery and parts 

that a finished work, construction, etc. may be based 

on or derived from; 9. Apparatus; 10. A substance from 

which something is made.

As for “matter”, the definition is as follows:

Matter: (feminine substantive) 1. Solid, liquid or gaseous 

substances that occupy space; 2. An aggregate of par-

ticles that has mass; 3. A material substance of a par-

ticular kind.

The academy hardly ever has time for subtle details such 

as perfectly appropriate terminology. For some philoso-

phers, subtleness is home for the sacred and the evil, 
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gods and devils: Thus, for good measure, let us be care-

ful! This philosophical message is often seen as unpleas-

ant, but it suggests that: the wrong or right points of a 

hypothesis or theory may be a minor detail embedded in 

an inappropriate name or term.

In the academy, one of the most frequently asked ques-

tions is: Should the term “material” be used in its singular 

or plural form?

“Material” may have two different connotations: an in-

dividual — functioning as a qualifying adjective; and a 

collective — a noun referring to a set of objects. A col-

lective noun, even if in its singular form, refers to a group 

of creatures that belong to the same species.

As a collective noun, the term material stands for a set of 

things used for a particular purpose. A herd stands for a 

group of elephants that are kept together, while a bunch 

stands for a group of keys held together. Likewise, the prod-

ucts and objects used for a specific purpose in a research 

must be referred to by the collective noun “material”.

The use of “material” in its plural form is limited: When 

referring to more than one set of things; several herds or 

bunches. For this reason, it is generally accepted that the 

plural form of “material” as a noun is not used!

Chapters and headings that describe the scientific 

methodology employed in a research published in the 

form of an article are entitled “Material and Methods” 

Figure 2 -	Language symbols are one of the four branches of men’s ability in transmitting something.
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in case of studies conducted with several objects, tools, 

products and parts which, as a whole, must be referred 

to as “material” in its singular form. For instance: A shop 

sells building material. In other words, it sells a variety of 

products, tools and supplies for construction purposes.

In a dissertation or article, the chapter entitled “Ma-

terial and Methods” refers to the whole set of objects 

and products used. Conversely, no collective noun is 

used in reference to a set of methods, often employed 

in association with more than one method. Researches 

are usually carried out by means of imaginologic, statis-

tical, surgical, microscopic and photographic methods, 

which hinders the use of “Material and Method” in its 

singular form. The path that employs several methods 

to achieve a desirable result is known as methodology.

That is the reason behind the use of “Material and Methods”, 

although the term “Materials and Methods” have been used 

and recommended by the guidelines of several institutions 

Figure 3 - In order to quickly register 
and pass information on, 
different languages have been 
created and employed in 
databases and libraries.
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and journals. Subtleness is generally related to refinement 

and absolute accuracy. Some studies, institutions and jour-

nals allow or recommend the use of “Patients and Methods” 

for considering that research subjects have a spirit or a soul 

and, for this reason, “Material and Methods” would be too 

impersonal for humans. Should that be the case, this chapter 

should have been entitled “Patients, material and methods”, 

given that a set of objects, products and other tools are used 

to conduct the study. To be more precise, given that research 

subjects are not always ill, the term “People, material and 

Figure 4 -	Contemporary man uses 
symbology to be immortalized 
for future generations, as it 
is the case of Steve Jobs, co-
founder of Apple.

methods” should be used instead. However, the term “Mate-

rial and Methods” is generally used in modern sciences, even 

when the study sample comprises people. 

Using the term “biomaterial/biomaterials”.

In our current society, we cannot change some ba-

sic concepts and violate our mother tongue by creat-

ing dialects with meanings that are restricted to a field of 

study — for instance, a specialty.
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If “material” is a collective noun, how should we deal with 

the term “biomaterial/biomaterials”? When products aim-

ing at improving bone repair are referred to as “biomate-

rial” by surgical suppliers, they make reference to an adjec-

tive that, according to the dictionary, stands for a product 

or object: Relating to matter; physical rather than spiritual; 

rough, rude, dull; solid or heavy; practical, useful, objective.

Although it may seem too different from what we are used 

to, the term “matter” should replace the term “material” 

used in the form of an adjective. As we have previously 

mentioned, “matter” stands for solid, liquid or gaseous sub-

stances that occupy space, an aggregate of particles that 

has mass or a material substance of a particular kind.

As for “bio”, functioning as an element of word formation, 

it comes from the Greek: indicating or involving life. For in-

stance: biological, biography, etc.

As for “life”, it stands for the sequence of physical and 

mental experiences that make up the existence of animals 

and plants, which distinguishes them from dead organisms 

or raw matter. An organismic state characterized by capac-

ity for metabolism, growth, reaction to stimuli, and repro-

duction. Life means existence. It also means an organismic 

state or condition that lasts from birth to death.

When the term “biomaterial” is used in Implantodon-

tics, it probably makes reference to a matter-related 

product. When the term “material” is used as a col-

lective noun, it functions as an adjective that qualifies 

something relating to matter. In this case, adding the 

term “bio” is meaningless, given that the product is no 

longer alive. Thus, it is suggested that the following be 

used instead: Bone repair matter or products with bio-

affinity, or simply “matter” or “bioaffinity products” or 

further suggested terminology capable of identifying 

these products with greater accuracy.

Bioaffinity is a term widely used in Chemistry in refer-

ence to the property of a specific attraction between a 

biomolecule and other molecule, biological or not. As for 

biocompatibility, it does not compete with bioaffinity, 

given that it refers to the condition of being compatible 

with a living organism by not being injurious to adjacent 

tissues or harmful to the organism as a whole. Biocom-

patibility has a broad scope, given that it aims at main-

taining an organism as a whole.

Final Considerations: The correct is 
“Material and Methods” 
The “Material and Methods” section of scientific papers, 

thesis and dissertations has not been uniformly used by all 

journals and institutions. Many doubts arise as a result of 

the inappropriate use of “Materials and Methods” and the 

recent improper correction “Material and Method”.

The term “material”, in its singular form, stands for a 

collective noun of intrinsic plurality. It represents a set 

of parts, apparatus, tools, objects and products used in 

research, and, for this reason, must always be used in 

its singular form. 
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Conversely, “methods” must be used in its plural form 

because no collective term is able to cover all procedures 

employed in a research, which often includes more than 

one single investigation method, for instance, reading, 

tests, calculations, trials and illustrations.

“Material” must not be used in reference to a product, 

given that its singular form functions as an adjective re-

lating to matter: Solid, liquid or gaseous substances that 

occupy space as an aggregate of particles that has mass. 

Widely used, the term “material” functions as a collec-

tive noun or a qualifying adjective employed to name or 

qualify something in its singular form.

Correcting such terminological distortions requires per-

sistence. Perhaps the dynamic nature of language may 

embrace the meanings of terms that have been inap-

propriately used. Another feasible alternative would be 

to replace “material” by “matter” whenever the former 

stands for a singular concrete noun.
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Abstract
Introduction: Implantodontics has reached a level in which osseointegration alone is no longer enough for treatment 

success. Today, in addition to recovering function, the implant must be associated with esthetic restorations that are 

similar to natural dentition, in harmony with surrounding teeth and with other peri-implant structures. The healing 

process after tooth loss is unfavorable to soft tissues that follow bone remodeling, compromising esthetics. The use of 

immediate implants and provisionalization enables a treatment approach that aims at maintaining peri-implant tissues, 

replacing treatment of atrophy sequelae after extraction. Objective: The aim of this paper is to conduct a literature 

review in order to identify and discuss the determinants of morpho-esthetic-functional tissue peri-implant behavior in 

immediate implant placement with provisionalization. Methods: PubMed database was used as a research resource 

considering the period between 2003 and 2012. Results: Within the limits of this review, it was reasonable to conclude 

that the esthetic results in implant therapy are influenced by tissue biotype, especially in the peri-implant mucosa. 

The thin biotype revealed higher susceptibility to gingival recession. Conversely, tissue biotype revealed little influence 

over the height of the interproximal papilla. Filling the gap with autogenous bone graft contributed to the maintenance 

of the structures around the implant, but we can not affirm the existence of superiority between different graft materials. 

Conclusion: Subepithelial connective tissue graft seems to positively influence the level of marginal mucosa.

Keywords: Immediate dental implant loading. Tooth extraction. Single-tooth dental implants. 

Tooth alveolus. 

Behavior of peri-implant tissues in 
immediate implant with provisionalization: 
A literature review
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Introduction
Clinical success of prosthetic rehabilitation with implant-

supported prostheses in the anterior maxilla depends on 

prostheses esthetically satisfactory for both the patient 

and the dentist.1 Today, with the high survival rates of im-

plants, the goal has been to create an esthetic restoration 

that is similar to the natural tooth and stable over time.2,3,4

Implant placement in single edentulous patients is a high-

ly described routine practice.5 Several procedures for bone 

and gingival augmentation are often recommended6,7 due 

to alveolar bone resorption that occurs during the first 

year after extraction and reaches its maximum rate during 

the first 6 months.8 Unfortunately, even with technologi-

cal development, these approaches imply failures in the 

preservation of residual bone level and marginal gingival 

contour. These changes lead to short, medium and long-

term unsatisfactory esthetic results.5

Dentists' approaches towards recommending single-

tooth extraction has been broadened. Implantologists 

who, a few years ago, commonly received patients with 

no teeth, "ready" to receive an implant, have increas-

ingly been able to decide the best time for extraction 

and implant placement, which can influence treatment 

outcomes. Knowledge of alveolar bone physiology and 

healing processes has changed the planning protocols 

for cases of extraction in esthetic areas. Chen and Bus-

er9 didactically classified as Type 1, or immediate im-

plants, implant placement at the time of extraction, as 

part of the same surgical procedure; as Type 2, or early 

implant, implants installed between four and eight 

weeks after extraction and after soft tissue healing with 

no clinically significant changes in bone; as Type 3, or 

early implant placement, implant placement between 

twelve and sixteen weeks after extraction, with  major 

bone remodeling; as Type 4, or late implantation, im-

plant placement six months after extraction, when the 

alveolus is completely healed.

Wöhrle10 innovatively recommended immediate implant 

placement in fresh alveoli and with immediate loading. Lat-

er on, many authors described and improved his technique, 

proving it to be useful.11,12,13 The technique of immediate im-

plant and immediate loading seems to substantially con-

tribute to the preservation of marginal architecture. Figures 

1-6 show a case that illustrates the technique of immediate 

implants with provizionalization (Figs 1 to 6).

The presence of radicular fractures as well periodontal 

and/or endodontic complications is a challenging problem, 

since microbial and mechanical sequelae typically induce 

complete resorption of the labial bone plate. In these cases, 

the minimum requirements are hardly considered for im-

plant placement and immediate loading. The techniques 

have been developed in order to associate alveolar bone 

augmentation procedures with immediate implant place-

ment. However, the type of graft material as well as the 

surgical technique itself are far from reaching a degree of 

consensus, especially due to the large number of variables.

Kan et al5 report that extrinsic and intrinsic factors can in-

terfere in the results of immediate implant and immediate 

loading. Extrinsic factors related to the surgical technique 

include three-dimensional positioning and angulation 

of the implant,14 placement time,9,15 placement or not of 

graft16,17 and the level of surgical trauma during extraction 

and implant placement.13 As for the prosthesis, shape, 

provisionalization and manipulation are correlated.18 

With regard to implant design, macrogeometry, surface 

and implant/abutment interface are included.19 Intrinsic 

factors are related to the patient, including gingival bio-

type,5,12 periodontal disease, amount and quality of bone 

as well as oral health hygiene and maintenance.20,21,22

The aim of this paper is to conduct a literature review in 

order to identify and discuss the morpho-esthetic-func-

tional behavior of peri-implant tissue after immediate im-

plant placement with immediate provisionalization.
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Figure 2 -	Note the use of  a millimeter 
probe to measure the space 
between buccal bone plate and 
implant surface.

Figure 4 -	Postoperative with 
provisionalization four months 
after the procedure. Note the 
distal papilla totally filled and 
the maintenance of the gingival 
margin.

Figure 1 -	 Clinical image of a right maxillary 
canine subject to extraction. 
Note the discrete loss of distal 
papilla height.

Figure 3 -	Note the gap filled with 
autogenous bone graft collected 
from the tuberosity.

Figure 5 - A) Final prosthesis. Note the esthetic peri-implantar tissue contour and its resemblance with the contralateral side. B) Final prosthesis. 
C) Final radiograph.

A B C
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Figure 6 - A) Initial tomographic image. B) CBCT one year after final crown. Note appropriate bone volume around the implant, particularly in 
the buccal cortical zone.

Literature review
PubMed database was used as a research resource con-

sidering the period between 2003 and 2012 and the 

following keywords: provisionalization, bone graft and 

dental implant, immediate loading, tooth extraction, den-

tal alveolus and single-tooth dental implants. Eighteen 

studies were selected and the result of this research is 

summarized in Table 1.

Discussion
In the literature, it is understood that bone remodeling 

after extraction and peri-implant changes are esthetic 

complications of implant treatment performed in the 

anterior region, in addition to suffering multifactorial in-

fluence. With regard to the first bone-implant contact, 

Kan et al5 and Raes et al24 found losses in the mesial and 

distal crest in studies conducted with immediate implants 

A B
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without  graft. Conversely, studies by Cooper et al17 and 

Brown et al19 revealed increased bone level without bone 

graft. Tsuda et al16 also reported bone augmentation with 

xenogeneic (Bio-Oss®) and subepithelial connective tis-

sue graft. However, Levin et al28 used FDBA graft or bipha-

sic calcium phosphate and found resorption of bone crest 

in the area corresponding to the first bone-implant con-

tact, whereas De Rouck et al,12 who also used Bio-Oss® 

graft, found mean mesial bone loss of 1.13 mm, and distal 

bone loss of 0.86 mm in three years. Intrinsic aspects of 

patients, study inclusion criteria, operators, graft material, 

lack of technical standardization and assessment meth-

ods may have yielded differences in the results.

Kan et al5 found buccal recession (average of 1 mm) imme-

diately after implant placement without graft, a result that 

was also found by De Rouck et al12 who used Bio-Oss® graft. 

Tsuda et al16 performed grafting with Bio-Oss® and connec-

tive tissue. In their study, gingival recession was obtained 

at a lower degree (0.05 mm), similarly to Cornelini et al32 

who used collagen membrane as graft material (recession 

of 0.5 mm). Without any graft material, Cooper et al17 ob-

served that the gingival margins were stable and increased 

in 83%; similarly to Brown et al,19 who also noticed stability, 

with gains not greater than 0.2 mm. Conversely, Raes et al24 

found stability of the gingival margin in most cases, but with 

recession in only 7% of cases. They also reported that the re-

sults of flapless surgeries showed less recession than those 

found in conventional surgeries of the same study. Miyamo-

to et al15 established a relationship between gingival reces-

sion and facial bone thickness greater than 2 mm; while Kan 

et al5 observed that areas of thick gingival biotype showed 

significantly little changes in the buccal margins (0.56 mm 

resorption) in comparison to areas of thin gingival biotype in 

which resorption was as great as 1.5 mm.

With regard to the maintenance of papillae, Kan et al5 and 

Cornelini et al32 reported decreased papillae. El-Chaar et al20 

obtained a reduction of around 0.3 and 0.5 mm in papillae 

after one year of follow-up. In contrast, Tsuda et al16 ob-

served papillae filled with the Jemt's index23 in 50% out of 

80% of the sites assessed, relating the good results with 

the bone graft technique associated with connective tissue 

graft. Raes et al24 found stability of papillae, corroborating 

the data obtained by Alberti et al.39 On the other hand, the 

study by Brown et al19 revealed an increase in the height of 

the papillae, with changes in the Jemt's index23 of 2 (85%) 

and 3 (24%) in 8 weeks (65%) and one year (43%), re-

spectively. It is worth noting that in the study by Raes et 

al,24 the gingival biotype of the sample was thick, while in 

the study by Brown et al19 the maximum gap was 1.5 mm, 

with intact alveoli walls. Alberti et al39 reported that tempo-

rary adjustment favored papillae preservation.

Factors such as operators, methods for standardization 

of measures and selection of cases (gingival type, pres-

ervation of bone plate, bone thickness, implant-alveolus 

space, among other requirements) interfere in the re-

sults. In their study, Noelken et al33 justify the mainte-

nance of gingival architecture by a set of measures such 

as the palatal positioning of implants in relation to the 

residual alveolus, use of autogenous graft and bone re-

construction technique. According to the authors, these 

details contribute to yielding minimal inflammatory re-

actions, thus preventing significant bone resorption and 

collapse of soft tissues.

Huynh-Ba et al34 report that, despite lack of general consen-

sus, the minimum width of the labial bone plate required for 

bone maintenance would be around 2 mm. It is known that 

vestibular bone thickness interferes in the maintenance of 

vestibular bone crest vertical dimension. Also according to 

these authors, the use of graft would be justifiable due to 

compensation of the bone resorption expected, especially 

in the anterior region, which in most cases is not compat-

ible with the bone volume recommended.
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Author/
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Kan 
et al11 
2003

Prospective 1 year 35 patients 
35 implants

Immediate implant + 
provisionalization

Clinical and radiographic assess-
ment pre, trans and postopera-
tively

·	 0.55 ± 0.53 mm loss of buccal marginal gingiva
·	 0.53 ± 0.39 mm loss of mesial papilla
·	 0.39 ± 0.40 mm loss of distal papilla 

Despite the changes in bone and gingival levels, patients 
were satisfied

Cornelini 
et al32

2005
Series of cases 1 year 22 implants

22 patients

Temporary/immediate 
implant with flap + collagen 
membrane defects larger 
than 2 mm

Clinical assessment of probing 
insertion, buccal gingival margin 
position, papilla position. Radio-
graphic assessment

·	 Radiograph showed bone loss of 0.5 mm after 12 months
·	 Gingival loss of 0.75 mm when compared to adjacent teeth
·	 Jemt's index score 2 (61%) and 3 (39%)

Immediate implant proved to be safe and predictable. 
The success rate and clinical/radiographic results were 
comparable to the standard protocol

Ferrara 
et al29 
2006

Series of cases 4 years 30 implants
30 patients

Temporary/immediate 
implant in intact alveoli + 
autograft filling the gap

Radiographic and photographic 
assessment; 10-point scale to as-
sess patient's satisfaction

·	 Success rate of implants: 93.93%
·	 No loss of bone or papillae
·	 Mean of esthetic score of 9.3 ± 0.65 after 4 years

The cosmetic results were satisfactory, without papilla or 
bone loss at 6 months and after 4 years

Cooper 
et al7
2010

Prospective 
multicentric 12 months 139 patients

157 implants
Healed ridge X non-grafted 
fresh alveoli Radiographs and photographs

·	 Fresh alveoli gain of 1.3 mm in the first bone-implant contact
·	 Healed ridge, loss of 0.4 mm in the first bone-implant contact
·	 Buccal gingival margin remained stable, or there was gain of 83% 

in fresh alveoli and 87% in healed ridges

Fresh alveoli = best results with increased bone level of 
1.30 mm X loss of 0.40 mm in healed ridge

Tsuda 
et al16 
2011

Series of cases 1 year 10 patients
10 implants

Xenogeneic graft in the 
space between alveolar wall 
and implant + connective 
tissue graft

Clinical and radiographic assess-
ment

·	 Radiograph showed gain of 0.1 mm in the first bone-implant con-
tact

·	 Analysis of study models showed buccal gingival margin recession 
of 0.05 mm

·	 Jemt's papillary index: more than 50% of papillae filled

Ideal implant placement + bone grafts. Connective tissue 
graft favors esthetic results, minimizing risks of recession

Kan 
et al5 
2011

Prospective 2 to 8 years,
mean of 4 years

35 patients
35 implants

Implant + immediate 
provisionalization

Clinical and radiographic assess-
ment pre, trans and postopera-
tively

·	 Thick biotype showed buccal margin recession of 0.56 mm, while 
thin biotype showed gingival recession of 1.5 mm

Thick tissue biotype showed greater stability of buccal 
margins 
The effect of gingival biotype seems to be limited to the 
buccal gingiva, not influencing the levels of papilla and 
proximal bone crest

Raes 
et al24 
2011

Clinical trial 52 months 39 patients
39 implants

Immediate implants (ITT) - 
16 patients X 
Conventional implants (CIT) 
-23 patients 
without graft

Study models, photographs and 
radiographs

·	 After 1 year, the papillae were stable
·	 First bone-implant contact of 0.85 mm for ITT and 0.65 mm for 

CIT
·	 Only 7% of cases presented advanced buccal gingival recession in 
ITT, whereas there was significant recession of 1 mm in CIT

Flapless surgery (IIT) induced less gingival recession

Galluci 
et al26 
2011

Prospective 2 years 20 patients
20 implants Implant in healed ridge Study models, photographs and 

radiographs

Papillary height, buccal gingiva, width of keratinized mucosa and bone 
crest level were assessed. Papillae and buccal recession increased af-
ter final crown placement, with stability after 1 and 2 years

Papillae and buccal gingival margin recession increased. 
Stability after 1 and 2 years

Brown 
et al19 
2011

Case report 1 year 27 patients
27 implants

Immediate implant with plat-
form angled at 12o + Tempo-
rary implant without graft

Study models, photographs and 
radiographs

·	 Gain of 0.78 mm in bone level at the first bone-implant contact
·	 Gain of 0.2 mm in the buccal gingival margins
·	 Increased papillae. Improvement of Jemt's index of 2 (85%) and  

3 (24%) after 8 weeks for 2 (65%) and one year for 3 (43%)

Platform format favored esthetics. Gain in bone level and 
gingival margins, increased vestibular papillae

El-Chaar 
et al20 
2011

Retrospective Mean of 23 months 69 patients
162 implants

Immediate implant and 
immediate provisionalization 
without graft

Clinical and radiographic 
assessment    Success rate of 98.77% Survival rates comparable to those reported with late-

loading implants

Becker 
et al27 
2011

Retrospective 1 year 100 implants
100 patients

Temporary/immediate 
implant without graft
-Minimum Torque of 15 N
- Minimum of 3 mm of bone 
around the apex of the implant

Clinical assessment ·	 Success rate according to Albrektsson's criteria: 99%
·	 Minimal gingival recession

Immediate implants with provisionalization can be effec-
tive, but at least 3 mm of residual alveolar bone must be 
observed around the apex of the implant. Primary stabil-
ity should be assessed, although there is no consensus 
regarding the minimum required torque

Table 1 - Summary of some articles on immediate implant  and provisionalization.
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Kan 
et al11 
2003

Prospective 1 year 35 patients 
35 implants

Immediate implant + 
provisionalization

Clinical and radiographic assess-
ment pre, trans and postopera-
tively

·	 0.55 ± 0.53 mm loss of buccal marginal gingiva
·	 0.53 ± 0.39 mm loss of mesial papilla
·	 0.39 ± 0.40 mm loss of distal papilla 

Despite the changes in bone and gingival levels, patients 
were satisfied

Cornelini 
et al32

2005
Series of cases 1 year 22 implants

22 patients

Temporary/immediate 
implant with flap + collagen 
membrane defects larger 
than 2 mm

Clinical assessment of probing 
insertion, buccal gingival margin 
position, papilla position. Radio-
graphic assessment

·	 Radiograph showed bone loss of 0.5 mm after 12 months
·	 Gingival loss of 0.75 mm when compared to adjacent teeth
·	 Jemt's index score 2 (61%) and 3 (39%)

Immediate implant proved to be safe and predictable. 
The success rate and clinical/radiographic results were 
comparable to the standard protocol

Ferrara 
et al29 
2006

Series of cases 4 years 30 implants
30 patients

Temporary/immediate 
implant in intact alveoli + 
autograft filling the gap

Radiographic and photographic 
assessment; 10-point scale to as-
sess patient's satisfaction

·	 Success rate of implants: 93.93%
·	 No loss of bone or papillae
·	 Mean of esthetic score of 9.3 ± 0.65 after 4 years

The cosmetic results were satisfactory, without papilla or 
bone loss at 6 months and after 4 years

Cooper 
et al7
2010

Prospective 
multicentric 12 months 139 patients

157 implants
Healed ridge X non-grafted 
fresh alveoli Radiographs and photographs

·	 Fresh alveoli gain of 1.3 mm in the first bone-implant contact
·	 Healed ridge, loss of 0.4 mm in the first bone-implant contact
·	 Buccal gingival margin remained stable, or there was gain of 83% 

in fresh alveoli and 87% in healed ridges

Fresh alveoli = best results with increased bone level of 
1.30 mm X loss of 0.40 mm in healed ridge

Tsuda 
et al16 
2011

Series of cases 1 year 10 patients
10 implants

Xenogeneic graft in the 
space between alveolar wall 
and implant + connective 
tissue graft

Clinical and radiographic assess-
ment

·	 Radiograph showed gain of 0.1 mm in the first bone-implant con-
tact

·	 Analysis of study models showed buccal gingival margin recession 
of 0.05 mm

·	 Jemt's papillary index: more than 50% of papillae filled

Ideal implant placement + bone grafts. Connective tissue 
graft favors esthetic results, minimizing risks of recession

Kan 
et al5 
2011

Prospective 2 to 8 years,
mean of 4 years

35 patients
35 implants

Implant + immediate 
provisionalization

Clinical and radiographic assess-
ment pre, trans and postopera-
tively

·	 Thick biotype showed buccal margin recession of 0.56 mm, while 
thin biotype showed gingival recession of 1.5 mm

Thick tissue biotype showed greater stability of buccal 
margins 
The effect of gingival biotype seems to be limited to the 
buccal gingiva, not influencing the levels of papilla and 
proximal bone crest

Raes 
et al24 
2011

Clinical trial 52 months 39 patients
39 implants

Immediate implants (ITT) - 
16 patients X 
Conventional implants (CIT) 
-23 patients 
without graft

Study models, photographs and 
radiographs

·	 After 1 year, the papillae were stable
·	 First bone-implant contact of 0.85 mm for ITT and 0.65 mm for 

CIT
·	 Only 7% of cases presented advanced buccal gingival recession in 
ITT, whereas there was significant recession of 1 mm in CIT

Flapless surgery (IIT) induced less gingival recession

Galluci 
et al26 
2011

Prospective 2 years 20 patients
20 implants Implant in healed ridge Study models, photographs and 

radiographs

Papillary height, buccal gingiva, width of keratinized mucosa and bone 
crest level were assessed. Papillae and buccal recession increased af-
ter final crown placement, with stability after 1 and 2 years

Papillae and buccal gingival margin recession increased. 
Stability after 1 and 2 years

Brown 
et al19 
2011

Case report 1 year 27 patients
27 implants

Immediate implant with plat-
form angled at 12o + Tempo-
rary implant without graft

Study models, photographs and 
radiographs

·	 Gain of 0.78 mm in bone level at the first bone-implant contact
·	 Gain of 0.2 mm in the buccal gingival margins
·	 Increased papillae. Improvement of Jemt's index of 2 (85%) and  

3 (24%) after 8 weeks for 2 (65%) and one year for 3 (43%)

Platform format favored esthetics. Gain in bone level and 
gingival margins, increased vestibular papillae

El-Chaar 
et al20 
2011

Retrospective Mean of 23 months 69 patients
162 implants

Immediate implant and 
immediate provisionalization 
without graft

Clinical and radiographic 
assessment    Success rate of 98.77% Survival rates comparable to those reported with late-

loading implants

Becker 
et al27 
2011

Retrospective 1 year 100 implants
100 patients

Temporary/immediate 
implant without graft
-Minimum Torque of 15 N
- Minimum of 3 mm of bone 
around the apex of the implant

Clinical assessment ·	 Success rate according to Albrektsson's criteria: 99%
·	 Minimal gingival recession

Immediate implants with provisionalization can be effec-
tive, but at least 3 mm of residual alveolar bone must be 
observed around the apex of the implant. Primary stabil-
ity should be assessed, although there is no consensus 
regarding the minimum required torque
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Cosyn 
et al37 
2011

Prospective 3 years 25 patients
25 implants

Temporary/immediate implant minimum flap 
+ xenogeneic graft filling the gap

·	 Esthetic assessment with PES 
and WES indexes

·	 Radiographic standardization 
through occlusal feedback

·	 Mesial bone loss of 1.13 mm and distal of 0.86 mm in 3 years
·	 Tendency towards papilla regrowth between 1 and 3 years
·	 Mesial papilla recession of 0.05 mm, distal of 0.08 mm and 

buccal recession of 0.34 mm
·	 Only 8% of cases showed buccal recession greater than or 

equal to 1 mm

A careful selection of cases excluding thin tissue biotype and 
buccal bone defect is essential to yield good results. A tendency 
towards papilla regrowth was identified along 3 years, thus demon-
strating that they are not completely reshaped after one year

Levin 
et al28

2011
Retrospective 3 to 18 

months
23 patients
30 implants Allograft + collagen membrane

Radiographic assessment at im-
plant placement and 12 weeks 
after the final prosthesis

·	 Implant survival rate of 100%
·	 Bone maintenance of 83% Bone maintenance of 83%

Raes 
et al35

2012
Prospective 52 months 48 patients

48 implants

Fresh alveoli without graft (IIT) X healed 
ridges without graft (CIT) X implants 4 
months after graft with bovine biomaterial 
(GIT)

·	 Radiographic assessment 
(paralleling technique with 
device to standardize the 
position)

·	 Assessment of patient's sat-
isfaction through question-
naires (OHIP)

·	 Assessment of pink esthetics 
through PES, and white es-
thetics through WES

·	 After 1 year, stability of buccal marginal gingiva in IIT and 
CIT, recession of 1 mm in GIT

·	 After 52 months, buccal recession in 7% of IIT cases, 43% of 
CIT cases, and 22% of GIT cases

It is important to carefully select the method of treatment. The 
quality of life of patients who receive immediate implants in esthet-
ic areas changes significantly

Malchiodi 
et al36

2012
Prospective 3 years 58 patients

58 implants
Filling the gap with autogenous bone 
collected through milling

Clinical and radiographic 
assessment in 3 stages: (sur-
gery, six months and 2 years 
later)

·	 There was no significant crest remodeling within 3 years, but 
there was buccal recession

·	 Gingival marginal level ranged between 0.5 and 0.6 mm, 
40.6% showed no discrepancy while 12.5% showed variation 
greater than or equal to 1.5 mm

Increased distance between proximal bone crest and the contact 
point may impair soft tissue esthetics. 
Maintenance of hard and soft tissues around the implant are the key 
to obtaining satisfactory final results, for which correct implant posi-
tioning is necessary

Spinato 
et al40

2012
Retrospective 32 months 41 patients

45 implants

Filling the space between implant and 
alveolar wall when greater than 2 mm 
with autogenous bone or bone substitutes 
(xenogeneic, allogeneic), or associations

Clinical and radiographic as-
sessment in 3 stages: At implant 
placement, 6 months later and 
at the last visit

·	 There was no difference between groups with regard to 
implant stability, bone level and soft tissue level

·	 Bone loss of 0.65 mm in 6 months, and 0.94 mm at T2 in 
both groups

·	 Presence of papillae in 93% of cases at T1, in both groups, 
and 95% at T2

Provided that tissue biotype is thick, there are no significant differ-
ences between the materials used for filling the implant-alveolus 
space

McAllister 
et al38 
2012

Prospective 24 months 55 patients
60 implants

·	 Use of thread design implant (Nobel) that 
favors increased primary stability

·	 Minimum insertion torque of 35 N

Clinical and radiographic assess-
ment at T0, 3 months, 6 months, 
12 months and 24 months

·	 Survival rate of 98.3%
·	 Marginal bone loss of 0.22 mm ± 1.3 mm in 1 year
·	 Bone gain of 0.12 mm ± 0.77 between 12-24 months
·	 Papillary increase after 2 years

The result obtained after 2 years demonstrates that immediate 
implant is safe and that other factors such as sufficient bone vol-
ume and minimum insertion torque of 35 N should be considered. 
Implant design favors primary stability.

Alberti 
et al39

2012
Prospective 1 year 70 patients

70 implants

·	 25 implants with provisionalization in 
fresh alveoli X 45 single implants in 
healed ridges

·	 In cases of fresh alveoli, surgery was flap-
less. In healed ridges, surgery was with 
buccal mucoperiosteal flap

·	 Minimum torque of 40 N
·	 Gaps larger than 2 mm were filled with 

particulate bone
·	 Temporary implants were made ​​within a 

distance not greater than 5 mm between 
proximal bone crest and the contact point

·	 After 8 weeks, ​​adjustments were made in 
the crowns so as to favor esthetics of buc-
cal margin gingiva

·	 Clinical and radiographic 
assessment of patient's sat-
isfaction through question-
naires

·	 Use of a device to standard-
ize the positioning of radio-
graphs

·	 Radiographic assessment at: 
T0 (8 weeks) 6 months and 1 
year

·	 Survival rate of 100%
·	 All papillae were preserved
·	 No evidence of gingival recession
·	 Patients reported high satisfaction

Inclusion criteria such as the use of long implants, treated surface, 
primary stability and implant positioning influence treatment out-
comes. Adjustments to the temporary implant seem to favor papilla 
preservation
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Prospective 3 years 25 patients
25 implants

Temporary/immediate implant minimum flap 
+ xenogeneic graft filling the gap

·	 Esthetic assessment with PES 
and WES indexes

·	 Radiographic standardization 
through occlusal feedback

·	 Mesial bone loss of 1.13 mm and distal of 0.86 mm in 3 years
·	 Tendency towards papilla regrowth between 1 and 3 years
·	 Mesial papilla recession of 0.05 mm, distal of 0.08 mm and 

buccal recession of 0.34 mm
·	 Only 8% of cases showed buccal recession greater than or 

equal to 1 mm

A careful selection of cases excluding thin tissue biotype and 
buccal bone defect is essential to yield good results. A tendency 
towards papilla regrowth was identified along 3 years, thus demon-
strating that they are not completely reshaped after one year

Levin 
et al28

2011
Retrospective 3 to 18 

months
23 patients
30 implants Allograft + collagen membrane

Radiographic assessment at im-
plant placement and 12 weeks 
after the final prosthesis

·	 Implant survival rate of 100%
·	 Bone maintenance of 83% Bone maintenance of 83%

Raes 
et al35

2012
Prospective 52 months 48 patients

48 implants

Fresh alveoli without graft (IIT) X healed 
ridges without graft (CIT) X implants 4 
months after graft with bovine biomaterial 
(GIT)

·	 Radiographic assessment 
(paralleling technique with 
device to standardize the 
position)

·	 Assessment of patient's sat-
isfaction through question-
naires (OHIP)

·	 Assessment of pink esthetics 
through PES, and white es-
thetics through WES

·	 After 1 year, stability of buccal marginal gingiva in IIT and 
CIT, recession of 1 mm in GIT

·	 After 52 months, buccal recession in 7% of IIT cases, 43% of 
CIT cases, and 22% of GIT cases

It is important to carefully select the method of treatment. The 
quality of life of patients who receive immediate implants in esthet-
ic areas changes significantly

Malchiodi 
et al36

2012
Prospective 3 years 58 patients

58 implants
Filling the gap with autogenous bone 
collected through milling

Clinical and radiographic 
assessment in 3 stages: (sur-
gery, six months and 2 years 
later)

·	 There was no significant crest remodeling within 3 years, but 
there was buccal recession

·	 Gingival marginal level ranged between 0.5 and 0.6 mm, 
40.6% showed no discrepancy while 12.5% showed variation 
greater than or equal to 1.5 mm

Increased distance between proximal bone crest and the contact 
point may impair soft tissue esthetics. 
Maintenance of hard and soft tissues around the implant are the key 
to obtaining satisfactory final results, for which correct implant posi-
tioning is necessary

Spinato 
et al40

2012
Retrospective 32 months 41 patients

45 implants

Filling the space between implant and 
alveolar wall when greater than 2 mm 
with autogenous bone or bone substitutes 
(xenogeneic, allogeneic), or associations

Clinical and radiographic as-
sessment in 3 stages: At implant 
placement, 6 months later and 
at the last visit

·	 There was no difference between groups with regard to 
implant stability, bone level and soft tissue level

·	 Bone loss of 0.65 mm in 6 months, and 0.94 mm at T2 in 
both groups

·	 Presence of papillae in 93% of cases at T1, in both groups, 
and 95% at T2

Provided that tissue biotype is thick, there are no significant differ-
ences between the materials used for filling the implant-alveolus 
space

McAllister 
et al38 
2012

Prospective 24 months 55 patients
60 implants

·	 Use of thread design implant (Nobel) that 
favors increased primary stability

·	 Minimum insertion torque of 35 N

Clinical and radiographic assess-
ment at T0, 3 months, 6 months, 
12 months and 24 months

·	 Survival rate of 98.3%
·	 Marginal bone loss of 0.22 mm ± 1.3 mm in 1 year
·	 Bone gain of 0.12 mm ± 0.77 between 12-24 months
·	 Papillary increase after 2 years

The result obtained after 2 years demonstrates that immediate 
implant is safe and that other factors such as sufficient bone vol-
ume and minimum insertion torque of 35 N should be considered. 
Implant design favors primary stability.

Alberti 
et al39

2012
Prospective 1 year 70 patients

70 implants

·	 25 implants with provisionalization in 
fresh alveoli X 45 single implants in 
healed ridges

·	 In cases of fresh alveoli, surgery was flap-
less. In healed ridges, surgery was with 
buccal mucoperiosteal flap

·	 Minimum torque of 40 N
·	 Gaps larger than 2 mm were filled with 

particulate bone
·	 Temporary implants were made ​​within a 

distance not greater than 5 mm between 
proximal bone crest and the contact point

·	 After 8 weeks, ​​adjustments were made in 
the crowns so as to favor esthetics of buc-
cal margin gingiva

·	 Clinical and radiographic 
assessment of patient's sat-
isfaction through question-
naires

·	 Use of a device to standard-
ize the positioning of radio-
graphs

-·	Radiographic assessment at: 
T0 (8 weeks) 6 months and 1 
year

·	 Survival rate of 100%
·	 All papillae were preserved
·	 No evidence of gingival recession
·	 Patients reported high satisfaction

Inclusion criteria such as the use of long implants, treated surface, 
primary stability and implant positioning influence treatment out-
comes. Adjustments to the temporary implant seem to favor papilla 
preservation
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Conclusions
	 1.	 There is no consensus among authors about the 

surgical technique, the graft materials, the type of 

implant and prosthetic procedure regarding im-

mediate implant placement and provisionalization. 

However, the immediate implant technique seems 

to yield satisfactory clinical and esthetic results;

	 2.	 Tissue biotype influences the esthetics of implant 

therapy, especially the peri-implant mucosa. Thin 

biotype had greater susceptibility to recession;

	 3.	 Tissue biotype showed little influence over the 

height of the interproximal papilla;
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Abstract
Introduction: Combining surgery and radiotherapy is common to treat malignant tumors of the head and 

neck. Such procedure establishes tissue alterations that result in fragile mucosa, xerostomia, improper an-

atomical shape and myodynamic disorders, which hinders patient’s oral function and rehabilitation. Place-

ment of implant-supported prosthesis proves useful for rehabilitation of those patients. Objective: The 

present study reports a case of a patient subjected to high doses of radiotherapy after surgical removal of 

a malignant tumor located on the floor of the mouth. Methods: Six implants were installed in the anterior 

region of the mandible and a prosthesis was fabricated according to Brånemark’s protocol. Conclusion: It is 

reasonable to conclude that osseointegrated implants can be safely employed, provided that special care 

be taken with regard to the adverse effects produced by resection and radiotherapy. Improvements in 

mastication, speech and esthetics promote patient’s social reintegration, thus minimizing discomfort and 

suffering, in addition to optimizing therapeutic results and quality of life.

Keywords: Dental implants. Osseointegration. Radiotherapy.
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Introduction
The use of osseointegrated implants placed in non-irra-

diated patients has been widely reported, however, little 

is known about implants placed in irradiated bone. Ma-

lignant neoplasms of head and neck are the seventh area 

most affected by cancer. Five-year survival rates for pa-

tients with oral cancer are of 59%, whereas for patients 

under treatment for salivary gland cancer it reaches 69%. 

Tumor stage at diagnosis as well as advanced age nega-

tively influence prognosis. Proper functional rehabilitation 

proves necessary, given that a significant number of pa-

tients survive more than five years after diagnosis.1,2

Oral and maxillofacial tumors of head and neck may be treat-

ed by surgery, radiotherapy or a combination of both. Che-

motherapy is also often used. All aforementioned treatment 

methods can produce adverse effects on soft and hard tissues 

of the oral cavity.3 Surgical treatment for malignant neoplasm 

of oral mucosa followed by radiotherapy often result in un-

favorable anatomical and physiological shape, which hinders 

prosthetic rehabilitation.4 Additionally, these treatment meth-

ods may significantly affect function and esthetics, resulting 

in facial deformity, soft and hard tissue loss as well as speech, 

deglutition and mastication impairment. In these cases, con-

ventional dental rehabilitation are less successful due to dis-

tortions between intraoral anatomical shape and the adverse 

effects caused by radiotherapy.5 Thus, restoring function after 

oncological surgery in the oral cavity is one of the main chal-

lenges faced by oral and maxillofacial surgery.

In the past, implant rehabilitation was not recommended 

for irradiated patients. However, improvements in surgical 

techniques and the development of specific clinical pro-

tocols have enabled more predictable clinical outcomes. 

Prosthesis-based implant rehabilitation can significantly 

improve patient’s quality of life after cancer treatment, 

thus promoting mastication, speech and deglutition, 

recovering soft and hard tissues support, improving pa-

tient’s self-esteem and social coexistence.6

The adverse effects produced by radiotherapy on head and 

neck have been well reported in the literature. In these con-

ditions, several changes may decrease the potential of cure 

of soft and hard tissues for implant therapy. Radiotherapy 

results in progressive fibrosis of blood vessels and soft tis-

sues, xerostomia and decreased bone healing.3 The preva-

lence and intensity of oral conditions caused as a result of 

radiotherapy depend on radiation dose and field as well 

as on patient’s individual response. Complications occur 

approximately in 90% of patients carriers of malignant 

neoplasms of head and neck.7 As for bone tissue, radio-

therapy promotes reduction in the activity of osteoblasts 

and changes in blood vessels, which results in decreased 

bone irrigation and, as a consequence, higher vulnerability 

to infection and decreased healing capacity. Recent studies 

carried out with humans demonstrate that the risk of im-

plant placement in irradiated bone was from two to three 

times higher in comparison to non-irradiated bone.8 How-

ever, studies conducted with animals and human beings 

subjected to radiotherapy revealed that a radiation dose of 

50 Gy assured long-term implant survival. Patients treated 

with radiation doses lower than 50 Gy run the same risk of 

implant loss as non-irradiated patients do.9

The literature reports irradiated mandible as the site of 

choice for implant placement, given that it ensures high 

survival rates. Many studies report high failure rates for 

implants placed in irradiated maxilla.2 The majority of re-

searches reports twice as much failure in the maxilla in 

comparison to the mandible.8

Time interval between the last radiation appointment 

and implant placement is also key to successful osseoin-

tegration. An ideal time interval has not been established 

yet. However, it is common sense that a time interval of 

6 months or less, after the last radiation appointment, is 

more harmful due to carrying high risks of surgical compli-

cations. An interval between 6 and 24 months is consid-

ered  less harmful. On the other hand, implant placement 
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many years after radiotherapy (over two years) is consid-

ered unfavorable, given that the effects produced by radio-

therapy are progressive and cumulative.8

Case report
A 56-year-old male patient sought the Residency in Oral 

and Maxillofacial Surgery and Traumatology at the State 

University of Western Paraná (UNIOESTE) for oral reha-

bilitation through osseointegrated dental implants. The 

patient reported being hypertensive and having under-

gone treatment for oral cancer five years before. Patient’s 

pathological analysis revealed keratinizing epidermoid 

carcinoma (stage pT2-N1-Mx) on the floor of the mouth, 

with metastasis in cervical lymph nodes. After diagnosis, 

he underwent surgery for tumor extraction and was sub-

jected to 60-Gy-dose radiotherapy. Patient had become 

fully edentulous after treatment onset, since when he 

never used any type of dental prosthesis. He presented 

significant loss of vertical dimension and absence of 

lip support with collapse of perioral soft tissues, which 

gave him an older appearance (Fig 1). Treatment also re-

sulted in anatomical defect of soft tissue because, after 

tumor extraction, the floor of the mouth was replaced 

by the tongue. Patient presented dry, fibrous mucosa, 

Figure 1 - Lateral and frontal view of patient’s facial aspect. Figure 2 - Initial intraoral aspect.

Figure 3 - Initial panoramic radiograph.
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xerostomia, absence of attached gingiva, buccal and lin-

gual fold, as well as cicatricial adhesions (Fig 2). He also 

had considerable difficulty in speech, mastication and 

deglutition as a result of the tongue being sutured to the 

floor of the mouth, a totally unfavorable condition for con-

ventional prosthesis. Radiographic examination revealed 

healthy bone tissue without osteoradionecrosis, but with 

bone defect in the anterior region of the mandible (Fig 3).

Initially, three surgical procedures were carried out under 

local anesthesia so as to release patient’s tongue (Fig  4). 

Subsequently, six cone-shaped implants, 4 mm in diam-

eter and 10 mm (three implants), 11.5 mm (two implants) 

and 13 mm (one implant) in height were installed. Patient’s 

amount of bone allowed four implants to be placed in the 

intermental foramen region, whereas two were placed pos-

teriorly to the foramen. Implants underwent surface treat-

ment by a physical-chemical process of subtraction through 

abrasive blasting and treatment. The pre-operative phase 

comprised antibiotic prophylaxis with amoxicillin (1 g) one 

hour before the procedure. During the post-operative phase, 

the patient remained under antibiotic therapy (amoxicillin — 

500 mg every eight hours, during seven days), in addition 

to anti-inflammatory (nimesulide — 100 mg every 12 hours, 

during three days) and analgesic medication (dipyrone — 

500 mg every six hours, during three days). Suture  was 

placed with a 4.0-mononylon thread. Suture dehiscence and, 

as a consequence, bone exposure were observed after a one-

week post-operative phase. For this reason, debridement 

and a new suture were carried out. Dehiscence remained in 

the following weeks, even though it progressively reduced. In 

the following weeks, de-epithelization of edges was carried 

out with scalpel blade 15 so as to induce healing by second-

ary intention. After 45 days, healing was satisfactory, with 

the covering screws of three implant exposed. During this 

period, mouth washes with 0.12% chlorhexidine were per-

formed every 12 hours. The patient was advised about oral 

hygiene and monitored on a monthly basis (Fig 5).

Nine months after implant placement, the patient under-

went a procedure for implant reopening. Patient’s radio-

graphic exams revealed healthy mucosa with osseointe-

grated implants without any signs of osteoradionecrosis 

(Figs 6, 7). Procedures for implant reopening as well as 

placement of intermediate abutment and cover cap were 

carried out (Fig 8). After 30 days, implant impression was 

performed and lower-protocol as well as antagonist-arch 

prostheses were fabricated.

Discussion
Dental implants are essential for rehabilitation of oral can-

cer patients after surgical resection. Radiotherapy was 

Figure 4 -	Surgery immediate post-operative 
phase to release the tongue.

Figure 5 - 45-day post-operative phase after 
implant placement.

Figure 6 - Intraoral aspect nine months after 
implant placement.
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Figure 7 - Panoramic radiograph nine 
months after implant placement.

Figure 8 - Intermediate abutment 
and covering screws placed 
immediately after reopening.

Figure 9 - Finished lower protocol and 
complete upper prosthesis.

Figure 11 - Patient’s smile after prosthesis 
placement.

Figure 10 - Lateral and frontal view of patient’s facial aspect after prosthesis placement.
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originally a contraindication in cases of implant placement. 

However, the need to optimize the rehabilitation of patients 

with cancer has refuted such position. Precisely predicting 

the issues that risk osseointegration is key to successfully 

perform the treatment of irradiated patients.10

Orofacial alterations in patient’s anatomical shape as 

a result of tumor resection, surgery, proprioceptive in-

sensitivity, changes in buccal lip space and mobility of 

the tongue, in addition to irregular bone contour, hin-

der placement of conventional removable prosthesis in 

most patients. Additionally, should radiotherapy also be 

employed in these cases, patients will develop atrophic 

mucosa and xerostomia, which further hampers the use 

of removable prostheses as a result of local irritation, ul-

ceration and bone exposure. Osseointegrated implants 

have contributed to solve the aforementioned issues, 

given that they allow proper tooth-bone rehabilitation 

by means of implant-supported and implant-retained 

stable prostheses.5

Radiotherapy aims at aiding or eradicating a tumor 

by exposing it to high doses of ionizing irradiation. 

Ideally,  irradiation is well endured by surrounding 

structures. In practice, radiotherapy may result in some 

degree of damage, whether transient or permanent, 

caused to tissues. Oral complications of head and neck 

radiotherapy include xerostomia, loss of taste, altera-

tions in the oral microflora and salivary composition, 

mucositis, glossitis, increased carious activity, salivary 

gland dysfunction, dysphagia, muscular fibrosis, tem-

poromandibular joint dysfunction, mucosal dysfunc-

tion and bone necrosis.10,11

This research focused on rehabilitation with osseo-

integrated implants and implant-supported prosthe-

ses due to patient’s unfavorable anatomical shape 

with thin and friable mucosa presenting xerostomia. 

Additionally, the patient presented bone height and 

thickness that favored implant placement also in post 

foramen regions. Implant-supported prosthesis is rec-

ommended to avoid contact with the mandibular mu-

cosa. Implant-retained or implant-mucosa-supported 

prostheses allow movements that traumatize the frag-

ile mucosa which, due to difficulties in adaptation, 

may result in bone exposure and, as a consequence, 

Figure 12 -Panoramic radiograph after 
rehabilitation.
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osteoradionecrosis. Osteoradionecrosis is a morbid, 

chronic condition that results from the effects of radia-

tion on tissues. Those effects lead to decreased blood 

supply to the mucosa and subjacent bone, causing hy-

pervascularization, hypoxia and, as a result, major bone 

exposures, devitalization and pathologic fractures. Fur-

thermore, the most adverse effect of radiotherapy is 

the development and persistence of xerostomia, which 

results in increased viscosity and decreased produc-

tion of saliva, thus considerably removing or reduc-

ing salivary biofilm — a prerequisite for retention and 

comfort during the use of total and removable partial 

prostheses. Endothelial changes that result from de-

creased blood flow to soft and hard oral tissues influ-

ence the use of conventional mucosa-supported pros-

theses, causing it to be less safe and comfortable.5,12

The incidence of osteoradionecrosis after radiotherapy 

for oral cancer has decreased in the last decades from 

11.8% (in 1960) to 5.4% (in 1970 and 1980), reaching 

3% after 1997. It is believed that such reduction is the 

result of improvements in patients’ oral health before 

treatment, in addition to the use of more directly applied 

radiation, in which only smaller portions of the mandible 

receive high-dose radiation.13

The traditional theory about the effects of radiation 

suggests that it causes endarteritis which leads to 

tissue hypoxia, hypocellularity and hypovascularity 

which, in turn, may lead to tissue degradation as well 

as chronic wounds that do not heal. Moreover, radio-

therapy reduces the proliferation of bone marrow cells, 

collagen as well as cells from the endothelium and 

periosteum. New models suggest that damage caused 

to osteoclasts occur before vascular alterations and 

that, as a consequence, decreased bone remodeling is 

the essential core of tissue damage. The extension of 

change depends on the dose, field and type of radia-

tion.9 Thus, a radiation dose of 50 to 65 Gy is not the 

limit for implant treatment. The literature asserts that 

a radiation dose higher than 60 Gy is the main cause 

of failure. For this reason, doses higher than 50 Gy are 

considered less favorable for implant placement.6 The 

absence of failure in implant placement with radiation 

doses lower than 45 Gy may be due to the low inci-

dence of such low doses.14

Common procedures also include antibiotic prophy-

laxis carried out in patients subjected to surgical treat-

ment in irradiated areas. In addition to being non-evi-

dence based, the use of antibiotic prophylaxis to mini-

mize the risk of osteoradionecrosis is not clinically sup-

ported.4 Nevertheless, prophylaxis is recommended for 

implant placement due to the high risks of infection for 

this type of surgery (from 10 to 15%), as stated by the 

American College of Surgeons.3

Implant placement and reopening performed at the right 

moment are key to successful osseointegration in irradi-

ated areas.15 The time interval between radiotherapy and 

implant placement surgery may affect osseointegration.

Radiation applied a few decades ago seemed to have a 

more negative effect on implant survival than radiotherapy 

employed nowadays. That may be due to low-energy ra-

diotherapy applied in the past, given that, today, the forms 

of energy are higher and fragmented. Another explana-

tion includes progressive endarteritis in the irradiated 

bone, which tends to increase as time goes by.10

Most cases of bone damage seem to occur before the 

sixth month of radiotherapy. Implants placed within a 

short period of time (before six months) after radiothera-

py may not undergo osseointegration. Partial recovery of 

microvascularization occurs between the third and sixth 

month, whereas recovery of bone healing capacity occurs 

12 months after radiotherapy. Many researchers recom-

mend a waiting period of 12 months after radiotherapy 
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before the onset of implant rehabilitation. A period of six 

to 18 months after radiotherapy offers low risks, however, 

such risks tend to increase over time. For this reason, a 

waiting period of 12 to 18 months is recommended be-

tween radiotherapy and implant placement.2,6,10

In addition to that, presurgical clinical and radiographic 

examinations should be taken not only to analyze the 

health of soft tissues, salivary flow and radiological ap-

pearance of bone, but also to perform digital palpation. 

Patients with soft tissue ulcer, exposed necrotic bone or 

history of healing issues should not undergo dental im-

plant therapy due to their probability of complications.16

The surgical protocol includes careful and minimally inva-

sive procedures for tissues: a small incision in the center 

of the crest with as little detached periosteum as pos-

sible — which is essential to maintain its blood supply —; 

bone drilling with low heat production; placement of long, 

wide-diameter implants; perfect adaptation and closing 

of wound edges; antibiotic therapy; use of provisional 

prostheses to avoid tissue trauma; careful oral hygiene.16 

During each step of perforation, receptor sites must be 

carefully assessed so as to identify evident bleeding in 

healthy bone tissue.18

In the case reported herein, the patient had a thin mucosa 

in spite of the waiting time after high-dose radiotherapy. 

Nevertheless, he proved to be healthy, without history of 

complications associated with radiotherapy, except for 

xerostomia. Additionally, he had good healing response 

during initial surgeries performed in soft tissues. During 

such procedures, patient’s tissues proved to be feasible 

due to the substantial amount of bleeding observed in 

the mucosa and inner-bone surfaces after perforation for 

implant placement. 

Experimental studies on the integration of implants in irra-

diated bone reveal that the integration in irradiated tissue 

happens at a slower pace. It has been recommended that 

the interval between implant placement and the second 

surgical procedure (reopening) must be extended to, at 

least, eight months.19

In terms of maintenance of osseointegration, three prospec-

tive studies assessed 744 implants placed in 206 patients 

who had been subjected to radiotherapy 3.5 and 14 years 

before. As the estimation of a time effect depends on the 

potential of radiotherapy for maintenance of osseointegra-

tion, those studies suggested an osseointegration rate that 

decreases with time: 93.9% in three years, 89.4% in five 

years and 78.0% in 14 years (744 implants, 206 patients).

Some researchers recommend adjuvant hyperbaric oxy-

gen therapy (HBO) to increase the success of implant 

placement in irradiated patients. However, results are in-

conclusive and require highly developed devices, which 

increase the costs of treatment. Other studies yield good 

results, with a minimum implant loss rate for irradiated 

patients in spite of hyperbaric oxygen therapy.2

In addition to proper dental rehabilitation, masticatory func-

tion requires good mobility of the tongue, suction effect, 

appropriate soft palate and coordination of dental surfaces 

of the jaw. Only one third of patients subjected to implant-

supported rehabilitation is able to recover masticatory func-

tion and deglutition. Dental restoration does not consist in 

providing benefits to mastication and nutrition only, but also 

to favor speech and facial esthetics. Furthermore, recovery 

of lower teeth properly directs salivary flow, whereas lower 

lip support increases salivary retention in the oral cavity.5 

The patient reported difficulties in mastication and degluti-

tion, even after rehabilitation, due to decreased mobility of 

the tongue. Such fact hinders bolus positioning for food tritu-

ration during mastication and deglutition, causing the patient 

to drink a large amount of liquid while eating. On the other 

hand, he reported increased amount of saliva produced in 

the oral cavity, and clear weight gain after rehabilitation.
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Conclusions
Dental surgeons must be aware of the side effects of ra-

diotherapy as well as of the dose and waiting time before 

treatment onset so as to properly control osseointegrated 

implant treatment.

Osseointegrated implants can be safely employed in 

irradiated patients, provided that special care be taken.

Improvements in mastication, speech and esthetics pro-

mote patient’s social reintegration, thus minimizing dis-

comfort and suffering, in addition to optimizing therapeu-

tic results and quality of life.

Carefully selecting patients, employing atraumatic sur-

gical techniques and proper prosthetic rehabilitation are 

key to successful therapy.
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Abstract
Objective: Fixed implant-supported rehabilitation of the posterior maxilla is a challenge to dental professionals. Limi-

tations of technique and material have established wrong concepts, especially with regard to bone classification. For 

instance, the concept of poor-quality bone has been associated with high rates of therapeutic failure because of implants 

with poorly evolved surfaces. A literature review on the embryological origin of tissues and the anatomy of the maxilla 

highlight the high regenerative ability of trabecular bone, which is rich in mesenchymal cells. Methods: The present 

report describes a case of failure of a machined-surface implant placed by osteotomy at the maxillary first molar region. 

The implant was replaced by a sandblasted, large grit, acid-etched SLA surface with a six-year survival rate follow-up. 

Clinical and radiographic assessments were performed every six months. Results: Data revealed implant osseointe-

gration stability as well as tissue biocompatibility and prosthetic functionality. Conclusion: The literature on technically 

advanced implant surfaces suggests that the posterior maxilla is a safe and predictable site for fixed implant-supported 

rehabilitation.

Keywords: Maxilla. Dental implants. Osteotomy. Osseointegration. Anatomy.
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Introduction
The development of Implantology as a dental specialty 

has resulted in new possibilities for the oral rehabilita-

tion of edentulous patients, and, as a consequence, has 

made the outcomes of such treatments increasingly pre-

dictable.1 However, the technology used in its early stages 

resulted in a high osseointegration failure rate, mostly 

due to the lack of interaction at the interface of contact 

between the bone and smooth or machined-surface im-

plants. Some hypotheses have mistakenly associated 

structural deficiencies in certain craniofacial regions with 

implant failure. Such regions, particularly the posterior 

maxilla, have thus been classified as poor-quality bone.2

The posterior maxilla predominantly consists of trabec-

ular or spongy bone. It is characterized not only by fast 

absorption of the alveolar bone after tooth loss, but also 

by maxillary sinus pneumatization, which usually wors-

ens the prognosis of implant-supported rehabilitation. 

Moreover, the literature emphasizes the importance of 

the anatomical formation of the posterior maxilla and the 

advances in implant surfaces treatment.3,4

Bone classifications are being currently reviewed by stud-

ies that address technologically advanced implants, par-

ticularly those with rough, high-energy, hydroxylated, and 

bioactive surfaces. Such surfaces stimulate the migration 

and transformation of mesenchymal cells into osteoblasts, 

thus shortening the healing process and improving the pre-

dictability of implant-supported rehabilitation therapy in 

the posterior maxilla. In addition, implants are placed using 

non-invasive techniques, such as osteotomy.5,6,7

Case report
The present case report describes the treatment per-

formed on a Caucasian, 59-year-old, female, non-smoker 

patient in good overall health who required periodontal 

treatment and oral rehabilitation. After conservative peri-

odontal treatment was performed, unfavorable elements 

of the anterior and posterior maxilla were removed, and 

fixed implant-supported rehabilitation was planned. Af-

ter extraction of #24 and 26, machined-surface implants 

(Steri-Oss system, Yorba Linda, CA) were placed using 

3.8 x 10 mm implant burs in the region of #25, and by 

means of osteotomy with a 4.5 x 8 mm implant installed 

in the region of #26. In accordance with the manufactur-

er’s instructions, the healing cap was placed six months 

after the first procedure.

However, after a follow-up period of 20 months, osseo-

integration failed (Fig 1) at the second surgical stage, and 

the implant was covered by fibrous tissue (Figs 2, 3, 4, 

and 5). The affected area was subjected to scaling, and six 

months were allowed for healing (Figs 6 and 7). After this 

six-month healing period, a non-submerged wide-neck 

4.8 x 8 mm implant with a sandblasted, large-grit, acid-

etched surface (SLA® Straumann Dental Implant System, 

Basel, Switzerland) was installed in the same region by 

means of the same osteotome technique (Figs 8 and 9).

After a healing period of sixteen weeks (Figs 10 and 

11), the patient was subjected to solid abutment fixa-

tion (Fig 12) with torque of 35 N and provisionalization. 

Masticatory load was established after eight months 

when implants were finalized with metal-ceramic crowns 

(Figs 13 and 14). Since then, the patient has been moni-

tored every six months. Results were considered satisfac-

tory after five years (Figs 15 and 16).

Discussion
A wide body of scientific evidence supports the success of 

treatment using SLA surfaces8 at the posterior maxilla.9,10,11 

Nevertheless, the literature still refers to bone classifications 

that describe the posterior maxilla as poor-quality bone. 

Such classifications are based on the results of the interac-

tion between the bone and smooth or machined surfaces, 

which demand longer implants and a greater initial stabiliza-

tion in the cortical bone. The classification of stabilization in 
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Figure 1 -	 Failure in implant #26 
osseointegration was observed 
after 20 months.

Figure 4 -	Fibrosis associated with the 
implant site.

Figure 7 -	Complete bone repair after six 
months.

Figure 10 -Sixteen weeks after healing.

Figure 2 -	Implant removal without 
osseointegration.

Figure 5 -	Removal of fibrosis.

Figure 8 -	 Straumann wide-neck 4.8 x 8 mm 
SLA Plus implant.

Figure 11 -	Radiographic image after healing.

Figure 3 -	Removed implant and fibrosis 
associated with the machined 
surface.

Figure 6 -	 Radiograph showing healing six 
months after failure in implant 
#26 and the presence of machined 
implant surface of #24.

Figure 9 - Implant placement by osteotomy.

Figure 12 -Solid abutment fixation with 
torque of 35 N.
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the cortical bone is based on radiographic assessments and 

on the feeling of resistance that dental surgeons experience 

upon implant placement.1,12

As a function of the advances in the design and surfaces of 

implants, osseointegration is accomplished via the activa-

tion of mesenchymal cells which are found in large numbers 

at the posterior maxilla. Treated rough implant surfaces in-

duce the transformation of the mesenchymal cells into os-

teoblasts, whereas smooth surfaces preferentially induce 

differentiation into fibroblasts.13-16

Rough-surface implants, such as SLA, exhibit higher sur-

face energy and activate stationary mesenchymal cells 

at the treated region, promoting the fast formation of 

secondary bone and consequently increasing the pre-

dictability of treatment outcomes. They are placed with 

simple surgical techniques and are associated with lower 

degrees of morbidity. It is also important to emphasize 

the increase in bone height that is achieved at the region 

of the osteotomy and the SLA implant, as measured by 

Brägger’s index.2,5

In an in vitro experiment, Kunzler et al18 showed that the 

number of osteoblasts at the rough end of implants was 

almost two-fold greater than the number found at their 

smooth end, whereas the number of fibroblasts was al-

most three times higher at the polished titanium surfaces 

of rough surfaces.

In another in vitro experiment, Grösnerr-Schreiber et al19 

found a strong correlation between the number of fibro-

blast focal adhesion contacts (FACs) and surface rough-

ness, with the highest number of FACs found on the sur-

faces with the lowest degree of surface roughness. Sub-

crestal placement of ITI implants showed that reabsorp-

tion occurs in the bone adjacent to the polished surface 

of implants, thus clinically confirming the results of the 

in vitro experiments.18,20 The present case report shows 

the difference between the results obtained with the two 

approaches, and the follow-up analyses demonstrate the 

Figure 13 -	Fixed metal-ceramic 
restorations. 

Figure 14 - Radiographic image after 
restoration placement.

Figure 15 - Metal-ceramic rehabilitation 
after five years.

Figure 16 -	 Digitized radiograph after five 
years. Note the Brägger index 
applied in the region.
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degree of stability that was achieved in rehabilitation us-

ing an implant with an SLA surface. Consequently, scien-

tific evidence and technological advances indicate a need 

to review the outdated bone classification system that 
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rates the posterior maxilla as poor-quality bone. The re-

sults obtained from this study are similar to those pre-

sented by the current literature and suggest that the SLA 

surfaces are suitable for posterior maxilla.
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Abstract
Objective: The aim of this study was to compare the stress distribution between implant systems with different 

types of connections, i.e., external hexagon, internal hexagon and morse taper, by applying the Two-Dimensional 

Finite Element Method. Methods: A 100-N load was applied to the buccal cusp of an inferior second premolar in 

the axial direction and thereafter at an inclination of 45o on each system. Analysis was performed by means of 

the von Mises stresses criteria. Results: The results showed that in, all systems, the highest stress concentration 

occurred in the neck of the implant in contact with the cortical bone, except for the morse taper models, where the 

stress was concentrated in the inner portion of the implant in contact with the abutment. It also became apparent 

that oblique forces resulted in higher stress values than those obtained with axial loads. Conclusion: It could be 

concluded that abutment screws are the most fragile portion of the systems. Internal connection implant systems 

exhibited a more uniform distribution of stresses than external connection implant systems.

Keywords: Finite element method. Bone/implant connection. Von Mises stresses.
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Introduction
Several different types of implants and connections are 

currently used. The most common ones are self-tapping 

cylindrical and tapered implants, both with external and 

internal hexagon connections. The latter are also available 

in the Morse Taper modality. However, all of them share 

the same constraint: given that implants have no peri-

odontal ligament and are, therefore, directly connected to 

the bone, the load placed on top of the implant/prosthesis 

is directly transmitted to the bone.

In order to assess the distribution of forces exerted, both 

internally and externally, on the bone/implant/prosthe-

sis, one can use finite element models to simulate and 

analyze the stress with utmost reliability by reconstruct-

ing mathematical models that depict bone tissue, im-

plant and prosthesis.

The aim of this study was to evaluate — by the finite 

element method — the stress distribution that occurs 

in implants, abutments and crowns in different types of 

crown/implant connections (External Hexagon, Internal 

Hexagon and Morse Taper) under axial and oblique loads.

Material and methods
The models developed for this study were constructed 

on the basis of the two-dimensional Finite Element 

Method. To assess the stresses that develop in the 

prosthesis/abutment/implant/bone support complex, 

models were fabricated so as to represent the rela-

tionship established between these structures. These 

models were created using three commercially avail-

able implants manufactured by Neodent (Curitiba, 

Brazil), all of which were self-tapping, had a cylindrical 

shape, and were made of commercially pure titanium. 

They were named Titamax I, with an external hexagon 

(EH), Titamax II, with an internal hexagon (IH), and a 

Morse taper connection implant (MT) named Titamax 

CM. All implants were 3.75 mm in diameter and 11 mm 

in length and received a tapered abutment prosthetic 

component. The prosthetic superstructures were made 

of nickel-chromium and the esthetic coatings were 

made from feldspathic porcelain manufactured by 

VITA, representing a second premolar. Each fixation 

sample was included in a block of orthophthalic un-

saturated polyester resin, and was subsequently sec-

tioned longitudinally in the buccolingual direction with 

a cooled KG Sorensen diamond disc half-way down 

the set comprising implant, connections, screws and 

prosthetic crowns without fractures and polished to 

improve alignment of the parts.

The dimensions of the crowns of the three types of im-

plants were considered identical.

Figure 1 - Longitudinal section of Morse Taper implant sample.
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In the mathematical model developed for this research, 

a type II bone quality was established according to the 

classification of Lekholm and Zarb.1 This physical condi-

tion was represented as a simulation feature by attribut-

ing mechanical properties to the bone. These properties 

were determined by the elastic constants known as elas-

tic modulus and Poisson's ratio, as shown in Table 1.

Importing these drawings into Patran software made 

it possible to generate the finite element mesh for the 

different regions and attribute the different proper-

ties to the material. This modeling software also en-

abled the application of different loads and constraint 

conditions to the models. 

The aim of this study was to evaluate the response of three 

types of implants (EH, IH and MT) to two loadings: A ver-

tical load of 100 N and an oblique load of 100 N at 45o. 

These  loads were distributed across the region corre-

sponding to the occlusal table of the crowns. Contact 

analysis was used in this study, as it allows relative sliding 

between abutment, retaining screws and implants when 

subjected to the action of an occlusal load, which allowed 

displacement to occur between the prosthetic pieces and 

the implant. The MT models were the only ones in which 

the inner region of the Morse Taper was used as a single 

body in contact with the inside of the abutment relative 

to the implant, with no contact. Thus, six virtual models 

were constructed with the following features:

a)	 Model 1: External hexagon with vertical load of 100 N.

b)	 Model 2: External hexagon with oblique load of 100 N.

c)	 Model 3: Internal hexagon with vertical load of 100 N.

d)	 Model 4: Internal hexagon with oblique load of 100 N.

e)	 Model 5: Morse Taper with vertical load of 100 N. 

f)	 Model 6: Morse Taper with oblique load of 100 N.

Material properties

Components Modulus of 
elasticity (MPa)

Poisson's 
ratio Reference

Porcelain 68.9 0.28 Anusavice et al21

Metal structure 
(Ni = Cr) 203 0.30 Suansuwan 

and Swain22

Crown screw (Ti) 110 0.28 Sakaguchi apud 
Sendyk14

Intermediate screw 
(Ti) 110 0.28 Sakaguchi apud 

Sendyk14

Abutment (Ti) 110 0.28 Sakaguchi apud 
Sendyk14

Implant 110 0.33 Richter et al apud 
Sendyk14

Medullary bone 1.37 0.30 Borchers and 
Reichart7

Cortical bone 13.7 0.30 Borchers and 
Reichart7

Table 1 -Mechanical properties of material comprising the models.

Figure 2 -	CAD drawing of Titamax I 
implant.
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Crown screw
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Cortical 
bone

Medullary 
bone

Abutment



Evaluation using FEM on the stress distribution on the implant, prosthetic components and 
crown, with Cone Morse, external and internal hexagon connections

original article

Dental Press Implantol. 2013 July-Sept;7(3):67-75© 2013 Dental Press Implantology - 70 -

Results
In model 1, the maximum stress occurred in the metallic 

infrastructure of the crown, and the second peak occurred 

in the abutment, more precisely on the base of contact 

with the implant, and near the cortical bone, on the same 

side where the load was applied. By changing load incli-

nation, higher stress values were obtained in different 

structures other than what had been obtained with the 

vertical load. The highest stress value was found in the 

abutment screw, in its thinner portion above the threads, 

whereas the second highest stress value was found once 

again in the abutment, in the portion of contact between 

implant and the cortical bone, but on the face opposite to 

where the load had been applied.

In model 3, the maximum stress value occurred in the im-

plant neck, while the second highest stress peak occurred 

in the abutment in the outer region, in contact with the 

implant/cortical bone junction in the same area where the 

load was applied. In model 4, the implant was the struc-

ture that exhibited the highest stress values, which were 

above and beyond the values observed in the previous 

(vertical load) system. The abutment screw received the 

second highest stress.

In model 5, the implant was the structure with the high-

est stress peak, with stress not concentrated in the neck 

region in contact with the cortical bone. The second 

highest value was found in the metallic structure of the 

crown, in the regions in contact with the abutment. In 

turn, in model 6, the structure that reached the highest 

stress value was the implant, concentrated in the region 

of the internal angle of the Morse taper in contact with 

the abutment, but hardly any stress was found in the 

neck in contact with the cortical bone. The second high-

est value was found in the crown screw.

The values for each structure are shown in the Table 2.

Figure 3 - Model I mesh.

Table 2 -Comparison of von Mises stresses in each structure of the systems evaluated.

Vertical
EH

Oblique
EH

Vertical
IH

Oblique
IH

Vertical
MT

Oblique
MT

Structure Maximum stress (MPa)

Porcelain 43.5 1590 36.5 622 39.7 597

Metal 
structure 176 1590 85.4 622 106 597

Crown screw 74.1 5820 34,5 1450 24.2 1400

Abutment 118 6260 141 812 100 847

Abutment 
screw 77.6 7420 67,9 1310

Implant 94 3580 212 1660 130 2200

Cortical bone 75 1010 96,5 706 42.6 642

Medullary 
bone 38.1 1350 25 302 22.1 251
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Discussion
The axial forces were more favorable due to stresses 

being more evenly distributed throughout the implant. 

The oblique forces produced stresses on the implant and 

bone that were more concentrated in the neck region. 

Ranger et al3 and Alvarez-Arenal et al2 reached the same 

conclusion regarding the direction of the loads.

Implants with internal connections showed more in-

ternally distributed lateral loads throughout implants, 

whereas the intermediate abutment screw had better 

protection. Binon4 was the first to report that a greater 

length of the inner hexagon and a closer fit between its 

walls allow forces to be transmitted to the lateral walls 

of the implant. Indeed, when comparing stress peaks 

between abutments of the three systems under inclined 

loads, this investigation found that the IH implant showed 

the lowest stress values, corroborating Yang and Maeda.5

In comparing the systems with one another, the stress gen-

erated under oblique loads was considerably larger than 

under vertical loads. These results were identical to those 

found by Lehmann et al.6 The highest stresses were ob-

served in the region of the bone crest, especially when the 

implant was subjected to transverse loads. Unlike Borch-

ers & Reichart7 and Papavasiliou et al,8 who found higher 

stresses in the cortical bone, in the present study, the can-

cellous bone experienced less stress than the cortical bone, 

except for the external hexagon (EH) system subjected to 

an oblique load of 45o and 100 N (Fig 4). When the Exter-

nal Hexagon system was subjected to a vertical load, the 

highest stresses were concentrated in the implant neck, 

especially on the side of force application, which also con-

veyed higher stresses to the cortical region in contact with 

the implant collar, and little stress to the cancellous bone. 

In contrast, under oblique loads, stresses were more evenly 

distributed across the body of the implant in the apical di-

rection without concentrating too much strength on the 

threads. Still, a stress peak was noted in the neck of the im-

plant as well, but in the opposite direction of force applica-

tion. Stress transmitted to the cortical bone was also higher 

in this region, and increasingly distributed toward the apex, 

Figure 4 -	External Hexagon system under 
a 45º oblique load of 100 N.  

Figure 5 -	External Hexagon system 
abutment screw under a 45º 
oblique load of 100 N.
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although not as concentrated as when the vertical load was 

applied. The cancellous bone experienced increased stress 

with higher concentrations in the region opposite to that of 

load application, corroborating the findings of Rieger et al9 

and Meijer et al.10 This system presented the biggest differ-

ence in stress values in comparing vertical versus oblique 

loads. These values were 95.6 times higher in the abut-

ment screw of the oblique load system at 45o under load of 

100 N (Fig 5) than in the vertical load system under 100 N.

The IH system showed higher stress values in the neck of 

the implant even when subjected to vertical load. However, 

stress was dissipated across the implant body in the api-

cal direction. Likewise, stress was dissipated in the can-

cellous bone where stress was distributed throughout the 

region of contact with the implant. In contrast, in the corti-

cal bone, stress remained more concentrated in the neck 

of the implant with values slightly higher than those of the 

External Hexagon. In spite of using a stepped, tapered im-

plant, Fortuna's findings11 were consistent with those found 

in this study. When the direction of the load was inclined, 

the stress on the implant became more concentrated 

at the neck of the implant, on the opposite side of force 

application, and was distributed nearly as far as the region 

where the abutment screw ends. Stress in the cortical bone 

was higher in the region of contact with the implant on the 

same side where it reached its highest stress, with the can-

cellous bone following the same pattern.

The Morse Taper system showed some differences. When 

subjected to a vertical load, the highest stress values were 

concentrated at the implant neck, although not in the region 

of contact with the cortical bone, but rather in the internal 

angle, in contact with the abutment, thus corroborating Bar-

lattani and Sannino.12 The value was found to be even lower 

than the IH value (Figs 6, 7 and 8). Internal stress gradu-

ally dissipated in the apical direction to the region where 

the abutment thread ends, and more so on the side where 

the force was applied. In the cortical bone, the stress was 

distributed in the apical direction, but below the values ob-

tained in the other systems and load scenarios, more con-

centrated on the side where the load was applied. The same 

phenomenon occurred in the cancellous bone (Fig 9), i.e., 

the stresses spread throughout the implant region all the 

way to the apex, increasing on the side opposite to where 

the load had been applied. In subjecting the system to a load 

Figure 6 -	Morse taper implant under axial 
load of 100 N.

Figure 7 -	Morse taper implant cervical 
region under axial load of 100 N.

Figure 8 - Morse taper abutment under 
axial load of 100 N.
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inclined at 45o, stress distribution was similar to that of the 

vertical load. Such distribution, however, occurred on both 

sides of the implant, with virtually no stress in the neck of 

the implant in contact with the cortical bone. The stress in 

the cortical bone was not concentrated in the neck of the 

implant, but dissipated towards the apex, peaking on the lin-

gual surface, without touching the implant. In the cancellous 

bone, stress was higher on the opposite side of load applica-

tion, in the portion of contact with the first threads of the 

implant. It gradually started moving away from the implant, 

and eventually dissipated towards the implant apex. Similar 

results were found by Tabata et al13 in a study using 3D FEM 

to compare models based on the concept of reduced and 

conventional platforms.

In evaluating the abutments, vertical loads consistently 

yielded higher stress concentration at the base of the 

abutment, in the region where the load was applied in 

contact with the neck of the implant and cortical bone, 

showing a tendency of the crown to shift to the lingual 

side. The crown screws had stresses distributed through 

the threads and screws of the abutments just below the 

neck, in the thinner portion of the screw. In applying 

oblique loads to the crown screws, the stress was higher 

in the neck of the screw on the buccal side. The same oc-

curred with abutment screws in thinner areas. The val-

ues obtained with oblique loads were consistently higher 

than with vertical loads. This result confirms the findings 

of Sendyk,14 Pantoja15 and Alkan et al.16

Corroborating the study by Khraisat et al,17 the External 

Hexagon implant yielded the lowest stress values when 

subjected to vertical loads, whereas Internal Hexagon im-

plants yielded the lowest stress values when subjected 

to inclined loads. In comparing the results obtained with 

cortical and cancellous bone, the Morse Taper system 

showed lower values under both vertical and inclined 

loads, validating Bozkaya et al.18

Merz et al19 reported that Morse taper implants fea-

ture a superior mechanism that ensures better connec-

tion stability in the long term. Given that in the Morse 

taper system investigated in this study the abutment 

forms a single piece with the intermediate abutment 

fixation screw, no comparison can be made between 

the abutment screws, and therefore the whole set was 

Figure 9 -	Medullary bone of Morse taper 
system under axial load of 100 N.

Figure 10 -	 Morse taper system under axial 
load of 100 N.
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defined as the intermediate abutment. Likewise, the 

Morse taper system under a vertical load yielded the 

lowest value among the three abutments, and the sec-

ond highest under an oblique load, but with little nu-

merical difference in terms of the lowest value, which 

was achieved by the Internal Hexagon. The difference 

in terms of thickness, however, became quite clear, i.e., 

Morse taper was much thicker than the other systems 

as it did not have a separate screw. For this reason, it 

should be more resistant to fractures and more stable, 

in addition to displaying little or no micromotion what-

soever (Fig 10). As argued by Xia et  al,20 the factors 

mentioned above combined with an absence of load 

concentration in the bone/implant interface can partly 

explain why this connection showed better results in 

terms of marginal bone loss around implants.

Conclusions
According to the findings of this study, it is reasonable 

to conclude that the levels of von Mises stress were 

always higher in models subjected to oblique loads ver-

sus vertical loads, both in the set as a whole and when 

each structure was measured separately. When the Ex-

ternal Hexagon model was subjected to an oblique 45o 

load, it showed the highest levels of stress in both cor-

tical and cancellous bone. Furthermore, the structure 

of this particular model had the highest stress values 

internally, in the abutment screw. Implants with a re-

duced platform design seem to generate less stress in 

the cortical bone, which may contribute to less bone 

loss in this region, but further studies are warranted to 

investigate this assumption. 
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Abstract
Introduction: Dental implants have become an alternative to treat edentulism, however, some variants involving the 

implant itself and the receptor site can hinder treatment success. Dental implant failure is classified into late or early, 

depending on when it occurs. Objective: To determine the early success rate of implants installed during a special-

ization course in Implantodontics carried out between 2009 and 2012. Methods: The records of patients treated 

between 2009 and 2012 were analyzed. The following inclusion criteria were applied: P-I Brånemark Philosophy 

implants installed by means of the two-stage surgical technique, with implants submerged for a minimum period of 

three months. The selected patients underwent implant placement in the maxilla and mandible, subjected or not to 

bone graft. Evaluation was implemented at implant reopening. Implant survival after prosthetic loading was not con-

sidered. Results: The success rate was of 97%, with the presence or absence of bone graft, with implant positioning 

significantly influencing the final results. Conclusions: The success rate observed by this study not only corroborates 

the literature, but also reveals that the operator’s experience does not necessarily interferes in treatment outcomes. 

The findings also show that the posterior region had the highest number of failures, whereas bone graft sites had a 

higher success rate in comparison to other studies.

Keywords: Dental implant. Osseointegration. Epidemiological studies.
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Introduction
With the development of Implantodontics, osseointe-

grated implants have become the first option for treating 

edentulism. In this context, new techniques and material 

have been continuously developed to promote osseoin-

tegration in an effective, stable, early and lasting manner.

However, some factors negatively affect the success 

of this type of rehabilitative treatment, among which is 

the relationship between the characteristics of implant 

versus receptor site.14 The inherent characteristics of 

implants are: surface treatment, morphology and bio-

compatibility.1,18 As for the receptor site, bone quality 

and amount are key for treatment success. Furthermore, 

the surgical technique, initial stability of the implant, the 

surgeon's experience and reverse planning should also 

be analyzed.14,18 The presence or not of systemic changes 

and harmful habits that may hinder bone-implant inter-

action should also be considered.10

Implant failure is classified into early or late. The for-

mer happens before an implant fulfills its function, i.e., 

it is related to the healing process. The latter happens 

after chewing efforts are required, thus characterizing a 

breakage of a pre-existing osseointegration.10

In this context, the objective of this study was to establish 

the failure rate of implants installed during an specializa-

tion course in Implantodontics of the Brazilian Associa-

tion of Dentistry (Cascavel/PR), between 2009 and 2012.

Material and Methods
The records of patients treated in the specialization course 

of the Brazilian Association of Dentistry (Cascavel/PR) 

between 2009 and 2012 were analyzed. The study in-

cluded males and females aged between 18 and 70 years.

The following inclusion criteria were applied: PI Brånemark 

PhilosophyTM implants (Exopro, Campinas/SP, Brazil)

installed by means of the two-stage surgical technique. 

These implants, developed by professor Per-Ingvar 

Brånemark, present the following characteristics: cylin-

drical and symmetrical body with round threads and de-

creasing depth minimized to the apex; semi-rugous sur-

face with circular and irregular micro threads with depth 

of 1 μm to 5 μm, exposed to subtraction by mechanical 

ultra cleaning; tapered apex with threads; central open-

ing and distal chambers with three or four inputs re-

sponsible for the functional management of bone tissue; 

and nanometric topography.6

The following exclusion criteria were applied: patients 

with incomplete records; those who had not yet been 

submitted to the second surgical phase; patients whose 

implants were installed in one surgical phase, only; or 

who gave up treatment.

The selected patients underwent implant placement in 

the maxilla and mandible, subjected or not to bone graft 

(autogenous, homogenous or xenogeous). Autograft 

had the mandibular ramus, mentum, tuberosity of the 

maxilla or cranial vault as donation sites. BioOss lyophi-

lized bovine bone (Geistlich Pharma of Brazil, São Paulo, 

SP, Brazil) and bone grafts from bone bank were also 

used. Patients' preoperative preparation included anti-

biotic prophylaxis with 1 g of amoxicillin and preemptive 

analgesia with 4 mg of dexamethasone.

After analysis and planning of cases and procedures 

of asepsis and antisepsis, implant placement was per-

formed under local anesthesia with 4% Articaine with 

epinephrine 1:100,000 through full thickness mucoperi-

osteal flap. Receptor site preparation was carried out 

with drills provided by the manufacturer whose instruc-

tions were strictly followed. After implant placement, 

suture was performed with 4-0 Nylon, with implants 

submerged for a minimum period of three months and a 

maximum period of 26 months.
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Data collection included information about: patient's age 

and sex; underlying diseases; smoking habits; number of 

implants; implant loss; previous bone graft procedures, ma-

terial and donation site; reopening and implant loss time.

Evaluation was implemented at implant reopening. Implant 

survival after continuous chewing efforts was not consid-

ered. According to Albrektsson and Zarb's adaptation,1 im-

plants were considered successful when meeting the fol-

lowing criteria: absence of painful symptoms, absence of 

persistent infection and absence of clinical mobility in any 

direction after reopening. Implants were monitored for 30 

days after the prosthetic crowns had been installed.

Data were analyzed by means of absolute (n) and rela-

tive (%) frequency values, as well as by the parameters of 

mean and standard deviation. Fisher's exact test and chi-

square test were used to verify the association between the 

qualitative variables and the implant outcomes. Student's 

"t" test was used to compare the “Success” and “Failure” 

groups with the quantitative variables. Significance level 

was set at 5% (P < 0,05) for all tests, with statistical proce-

dures carried out in the SPSS software (version 13.0).

Results
This analysis was based on the assessment of the 

medical records of 132 patients, 93 women and 39 men 

aged between 18 and 70 years old, with a mean age 

of 47.33 years. A total of 430 implants were analyzed, 

with 13 cases of failure (Fig 1). Among these, 193 im-

plants were inserted in the maxilla (44.8%) and 237 

in the mandible (55.1%), with 307 installed in the pos-

terior region and 123 in the anterior region. All  cases 

of failure occurred in the posterior region (Table 1). 

Despite these findings, the result was statistically in-

significant (P = 0.190; chi-square) due to the small 

number of failures. The minimum period for reopening 

was of three months, whereas the maximum was of 26 

months, with an average of 7.90 ± 3.89.

Non-grafted areas received 399 implants (78.8%), 

whereas grafted sites received 91 implants (21.2%). 

Additionally, 63.7% of bone grafts were block grafts, 

35.2% sinus lift and 1.1% particulate grafts. The most 

prevalent donation site was the menton, followed by the 

mandibular ramus. Implant loss comprised 4.4% of the 

sample (Fig 3), with statistically significant difference in 

comparison to implants installed in areas without bone 

graft (P = 0.287; Fisher's Test).

Out of the total, 143 (33.3%) implants were distributed 

among patients with systemic changes (Fig 2) of which 

the most prevalent was hypertension (31.72%). Seven 

implants were installed in patients with diabetes mellitus 

(1.6%), with only one case of failure (14.28%). However, 

due to the limited sample, this data is statistically insig-

nificant (P = 0.236; Fischer’s Test). Smokers accounted for 

1.2% of implants, without any failures (p= 0.857).

Discussion
Dental implant failure is classified into early or late, de-

pending on the moment when failure occurs: before or 

after prosthesis placement. According to Misch et al,12 an 

Result Total

Success Failure

Topo-
graphic 
location

Lower 
anterior

n 42 0 42

% 100.0% 0.0% 100.0%

Lower 
posterior

n 188 7 195

% 96.4% 3.6% 100.0%

Upper
 anterior

n 81 0 81

% 100.0% 0.0% 100.0%

Upper 
posterior

n 106 6 112

% 94.6% 5.4% 100.0%

Total
n 417 13 430

% 97.0% 3.0% 100.0%

Table 1 - Association between implant topographic location and 
final outcome.
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implant is considered successful in the absence of mobil-

ity at the time of reopening and beginning of the pros-

thetic phase, absence of radiolucent radiographic image 

adjacent to the implant and when suppuration or symp-

tomatology associated with the implant are not present. 

The potential risks of early failure include bone amount 

and quality, receptor site, presence of bone grafts, genetic 

predisposition, metabolic disorders, smoking habits,4,21 

implant biocompatibility and morphology, and surgical 

technique.1,5 As for late failure, we can also add planning 

and development of the prosthetic phase.13,18

Some authors claim that systemic changes can affect 

treatment success, however, the subject is still contro-

versial.12,13 Although it has been suggested that the pres-

ence of diabetes mellitus, even in compensated patients, 

can affect implant survival, no conclusive data is able 

to prove such interaction. In this study, failure was ob-

served in 14.28% of implants inserted in diabetes mel-

litus patients, however, due to the limited sample, data 

was not significant. Other studies have recently reported 

that cardiovascular diseases do not affect implant fail-

ure, especially early.13

The histological changes that promote osseointegration 

are activated by local aggression of the alveolus during 

surgical preparation. Tissue repair happens as a result of 

blood clot formation between the surface of the implant 

and the bone wall, where mesenchymal cells differentiate 

themselves into osteoblasts or fibroblasts, thus promot-

ing bone integration or formation of fibrous scar, respec-

tively.17,20 Primary stability is essential for this process and 

results from bone quality and amount, implant geometry 

and the surgical technique.3,17 Smoking habits negatively 

interfere in bone quality. The negative action of tobacco 

is mainly related to peripheral vasoconstriction and de-

creased blood flow, directly affecting the initial phase of 

healing. In addition to vasoconstriction, nicotine increases 

platelet aggregation as well as fibrinogen and hemoglobin 

Figure 1 - Success rate of the analyzed implants.
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Figure 2 - Results obtained in patients with systemic diseases.
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Figure 3 - Success rate of implants installed in areas submitted to 
bone graft.
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levels, and hinders neutrophil and leukocyte activities, 

thus affecting the healing process.21

The literature demonstrates that smokers have a higher 

implant failure rate,9,14 especially when installed in the 

maxilla.14 However, Baqain et al,4 claim that tobacco alone 

is not a significant risk factor. Sverzut et al21 and Ardekian 

et al3 assert that tobacco is not considered a statistically 

significant risk factor for early implant failure. In the pres-

ent study, five implants were installed in patients with 

smoking habits, without cases of failure. However, due to 

a limited sample, this fact proves to be inconclusive.

Success rates vary considerably in the literature. In spite of 

favorable conditions, a small number of implants is fated to 

failure.17 Oliveira14 mentions that the success rate for single 

dental implants ranges from 91 to 98.5%. Serrão et al18 found 

a success rate between 97.3% and 98%, varying according 

to the implant surface treatment. According to Canullo et 

al,6 the survival and success rates of late implant place-

ment and load range between 96.3% and 96.5%, whereas 

with immediate loading the percentages vary from 97.1% 

to 97.7%. In the study conducted by the authors, the index 

was of 96.64%. A study conducted by Olate et al13 found 

a success rate of 96.2% for 1649 implants. Sverzut et al,21 

AlGhamdi2 and Olate et al13 affirm that early failure affects 

approximately 1.5% to 21% of implants. Baqain et al4 assert 

that early failure rates vary from 0.7% to 3.8%. The present 

study, which evaluated 399 implants, found a failure rate of 

4%. In agreement with data provided by the literature, the 

present study presented a success rate of 97%. Alghamdi2 

reports that surgical trauma seems to be the most com-

mon cause of implant failure.

The surgical technique may be affected, among other 

factors, by the ability of the operator. Some authors have 

pointed out that the surgeon's skills are directly related 

to implant loss, especially when early failure is taken 

into account.9,14 In contrast, other authors claim that this 

variant does not affect final treatment outcomes. More 

recent studies have evidenced that the surgeon's expe-

rience does not influence implant success rates.10 These 

statistics can be explained by the technological innova-

tions of implants and surgical techniques20 and by the su-

pervision of experienced and trained professionals during 

specialization courses on surgery. This study corroborates 

with those authors and, in association with the literature, 

assumes that the success rate of implant placement car-

ried out by experienced professionals is statistically simi-

lar to that achieved by undergraduate professionals, thus 

demonstrating that the success rate seems to be more 

influenced by other factors. Likewise, Oliveira14 reached 

levels similar to those of other analyses, which suggests 

that students' education during the specialization course 

is enough to provide the patient a satisfactory treatment 

from a functional and esthetic point of view.

The receptor site can also affect implant success. For Al-

ghamdi,2 the areas with greater losses are, respectively, 

the anterior region of the maxilla, posterior region of the 

mandible, posterior region of the maxilla and the anterior 

region of the mandible. According to Baqain et al,4 bone 

types I and IV are more likely to present early failures. 

However, Olate et al13 assert that implant positioning in 

the maxilla and mandible does not generate statistically 

significant differences. For these authors,13 bone quality is 

not related to early implant loss, being more closely linked 

to late loss. They analyzed 1628 implants and found no 

statistical differences in implant success installed in the 

mandible or maxilla, however, implants installed in the 

anterior region showed a higher failure rate (4.3%) when 

compared with implants installed in the posterior region 

(2.8%). In the study by Canullo et al,6 failure reached a 

rate of 2.85% for implants installed in the mandible and 

3.8% for implants installed in the maxilla. In the same 

research, 528 implants were inserted in the mandible, 

with 11 cases of posterior failure (3.14%) and four cases 

of anterior failure (2.25%). A total of 633 implants were 
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installed in the maxilla, with 24 cases of failure: 13 in the 

posterior region (4.02%) and 11 in the anterior region 

(3.56%). Differently from data found in the literature, out 

of the failures found in this study, seven occurred in the 

mandible (3.6%), six occurred in the maxilla (5.4%), and 

all of them occurred in the posterior region.

Rehabilitation with osseointegrated implants require 

minimal bone amount to achieve stable anchorage. 

Some cases even require previous bone graft. Neverthe-

less, implant placement in bone-grafted sites have lower 

success rates in comparison to non-grafted sites,7,15 prob-

ably due to poor vascularization and the lower amount 

of cells in grafted bones.15 The literature shows that the 

success rate of implants inserted in grafted areas varies 

from 49% to 100% in the maxilla, and between 61% and 

98% in the mandible.7 The study conducted by Serrão et 

al18 revealed a success rate of 97.8% for implant place-

ment in non-grafted areas, whereas the index found in 

grafted areas was of 80%. Canullo et al6 examined 1,161 

implants, out of which 39 failed (3.36%). 135 had been 

inserted in grafted areas, with a failure rate of 5.19% 

(7 cases of failure). The present analysis had a success 

rate of 97.3% for implants inserted in non-grafted areas, 

and a rate of 95.6% for grafted areas, thus contradict-

ing data from the literature which demonstrate higher 

failure rates for grafted sites.

Surface treatment may also be related to implant suc-

cess.5,20 The topographical modifications vary in micro 

and nanometric scales.11 Some studies revealed that im-

plants subjected to these processes have an increased 

bone contact,11 thus providing more intense osseointegra-

tion and, as a consequence, shortening waiting time and 

allowing early loading.20 However, other authors did not 

identify differences in bone response for implants with 

micro or nano-topography. Thus, the benefit of nanomet-

ric modification of implant surface is still controversial,5 

however, the literature confirms that surface treatment 

generally improves the response of osseointegration 

when compared to machined surface implants.

 As for early implant loss, infection can be considered as 

one of its main causes.8,16,19 The infection rate varies from 

1% to 3%,3 and, for this reason, several antibiotic therapies 

have been recommended to decrease the risk of compli-

cations.16,19 Nevertheless, the use of antibiotics includes 

risks.19 Thus, the antibiotic of choice should not only have 

the least possible side effects, but also to be effective 

against the main bacteria responsible for infection.8 Ac-

cording to Ardekian et al,3 antibiotic prophylaxis reduces 

the risk of infection in 50% of cases. Karaky et al18 evalu-

ated three therapeutic regimens: antibiotic prophylaxis; 

postoperative use of antibiotics; as well as pre and post-

operative antibiotic therapy. No statistical differences 

were found among the three groups, thus concluding that 

the therapeutic regimens to be adopted should be limited 

to prophylaxis, as the latter reduces the costs and the 

possibility of bacterial resistance. However, from a meth-

odological point of view, a fourth group (control group) 

should have been employed, without the use of any anti-

biotic regimen, so that the real need for systemic antibac-

terial agents could be evaluated.

The overall failure of endosseous implants varies from 

1.9% to 3.6%.14,18,20 Early failure happens due to some in-

terference in the healing process, whereas late failure oc-

curs due to a difficulty in maintaining the pre-established 

osseointegration.1,3,21 The prevalence of early failures (ap-

proximately 1.9%)18 is higher in young and healthy wom-

en and evolves with less bone loss when compared to late 

failure.10 The main cause of these cases is failure in os-

seointegration. Late failure (3.6% to 4.3%)18 is related to 

male patients of more advanced ages, with higher preva-

lence of systemic problems in addition to moderate to se-

vere bone loss, which makes treatment more complex.10 

The main reasons of late failures are: peri-implantitis, oc-

clusal overload and implant fracture.9,10
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Conclusion
The success rate obtained in this study corroborates the 

literature and evidences that the operator's experience 

does not necessarily affects final treatment outcomes. 

The findings also demonstrate that the area with the 

greatest failure rate was the posterior region and that 

bone-grafted sites showed higher success rates in com-

parison to other analyses. However, due to the limited 

sample, additional studies are warranted to further in-

vestigate these variants.
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case report

Abstract
Introduction: The purpose of rehabilitation after tooth loss is the optimal healing of soft tissues around 

the prosthesis so that an adequate emergence profile can be achieved. Excessive handling of these tissues 

may be avoided by using existing bone. Objective: This case report describes the atraumatic extraction 

of a fractured mandibular first molar and the immediate placement of an implant in the inter-radicular 

septum. Methods: The atraumatic technique and the immediate placement of the implant preserved hard 

and soft tissues in the extraction site. Results: The patient had no clinical evidence of complications, the 

definitive implant-supported prosthesis was immediately placed. The adaptation of peri-implant tissues 

was satisfactory; function and comfort were restored, and, above all, tissues were preserved.

Keywords: Mandible. Dental implants. Tooth extraction.
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Introduction
Implantology has added great predictability to the re-

habilitation of lost teeth and given patients treatment 

alternatives to achieve satisfactory results and a bal-

ance between esthetics and function of both posterior 

and anterior teeth.1

Immediate implant and loading techniques may help 

to achieve satisfactory esthetic results, as their pur-

pose is to promote healing of soft tissues around pro-

visional prosthesis, which should already have the cor-

rect emergence profile and, therefore, do not require 

much handling of tissues during definitive surgeries 

and gingival recontouring. The fundamental preserva-

tion of support tissue integrity during extraction has 

been associated with atraumatic techniques, as well 

as familiarity with and observation of biological prin-

ciples of bone repair. The extraction of a tooth triggers 

natural healing, which inevitably induces bone wall 

remodeling and resorption.3,4,5 The alveolar process, a 

tooth-dependent tissue, develops at the same time as 

teeth erupt and is primarily made up of bundle bone. 

Its volume, as well as its shape, is defined by its for-

mat, eruption axis and possible tooth inclination.6 After 

tooth extractions, bone resorbs because of osteoclasis, 

which results in substantial vertical and horizontal re-

ductions of the buccal crest.7

Alveolar bone resorption, in addition to posing an esthet-

ic problem when fabricating the definitive implant-sup-

ported prosthesis, also makes it difficult or impossible 

to place the implant in the correct position. Immediate 

implants may ensure that the relationship between peri-

implant tissues and healing tissue preserves pre-surgical 

gingiva and bone aspects.8 Therefore, a mucoperiosteal 

flap does not have to be raised; when it is raised, there is 

additional osteoclastic resorption in the external aspect 

of the buccal bone plate, particularly when the patient 

has a thin periodontium.9

Case report
This case report describes the placement of an implant in 

the region of tooth # 46 of a 61-year-old woman in good 

systemic health. The patient was referred to the clinical 

service of the Dental Implant Study and Research Center 

of the Federal University of Santa Catarina (CEPID-UFSC) 

for extraction and implant placement in the region of tooth 

#  46 (Fig  1).Clinical examination revealed that the peri-

odontium was healthy. CT scanning showed good bone 

amount and quality for the placement of an osseointegrat-

ed implant. According to surgical and prosthetic planning, 

rehabilitation included an immediately placed implant and 

a screw-retained and cemented implant-supported pros-

thesis placed after osseointegration. Atraumatic extrac-

tion of the tooth (Fig 2) was performed by means of root 

section and use of a periotome to preserve buccal and 

lingual bone walls, as well as the interradicular septum. In 

addition, no mucoperiosteal flap was raised to avoid buc-

cal wall resorption, which may result from periosteal flap 

Figure 2 - Tooth extraction.

Figure 1 - Tooth # 46.
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raising (Fig 3).After extraction, the socket was curetted and 

perforated for implant placement. The external hex implant 

had a cylindrical body (Neodent Titamax cortical, Brazil) 

and a regular platform and measured 4.0 x 11.0 mm. The 

surgical technique used was anchorage of the implant in 

the intra-radicular septum (Fig 4) to obtain a good surgical 

and prosthetic positioning in addition to primary stability 

(Fig 5). The sequence of drills was the one recommended 

by the manufacturer, but they were used conservatively to 

avoid fenestration of the septum walls and the consequent 

loss of implant primary stability.

After the implant was torqued to 40 N and the cover screw 

was placed, the extraction sockets were filled with a bovine 

bone graft composed of an inorganic bone marrow portion 

and an organic cortical portion. The purpose of this filling 

was to preserve the architecture of the bone and gingival 

tissues (Fig 6). To close the surgical wound, the buccal flap 

was slightly divided for greater mobility and to achieve pri-

mary closure using simple suture.

Five months later, the cover screw was exposed and 

a healing cap was placed to keep separation from the 

peri-implant mucosa. Seven days later, procedures for 

definitive prosthesis were started. As the implant was at 

a posterior site with low esthetic demands, no tissue re-

contouring was necessary. One month later, the implant-

supported prosthesis was placed, and the adaptation of 

peri-implant tissues was satisfactory (Fig 7).

Discussion
The thickness of the buccal bone wall may significantly 

affect its resorption pattern. A minimum thickness of 

2 mm of buccal bone seems to be necessary to keep a 

stable vertical dimension of the alveolar crest and ensure 

support to soft tissues. If this minimum requirement is 

Figure 3 - First molar extracted 
without sectioning or damaging the 
inter-radicular bone.

Figure 4 - Preparation and osteotomy 
of inter-radicular bone for later 
implant placement.
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Figure 5 - Placement of surgical guide.

Figure 6 - Implant placed in inter-radicular area achieved primary 
stability after adequate preparation and filling.

Figure 7 - Definitive prosthesis

not met, socket filling (before or during implant place-

ment) should be adopted to try to achieve the minimum 

thickness required.10

A multi-site randomized controlled trial evaluated the ver-

tical dimensions of the bony walls of 93 patients and used 

those results as references. The patients had anterior teeth 

extracted and received immediate implants in the esthetic 

zone. Results revealed that most buccal bone walls (93.5%) 

had thickness of 0.5-1.5 mm. Only 6.5% had a thickness of 

2  mm or greater. The thickness of lingual bone walls was 

0.5-1.5 mm in 79.6% of the sites. However, thickness of 2 mm 

or greater was found in 20.5%. The authors concluded that a 

thickness of 2 mm resulted in greater stability of the alveolar 

bone during the process of resorption after extraction.11

Immediate placement of implants in extraction sockets 

was first performed over three decades ago and was pre-

scribed in a consensus issued in 2004 about clinical rec-

ommendations and procedures for implant placement in 

extraction sockets. Several advantages were described: 

reduction in the number of surgeries; bone availability 

for implant insertion; and reduction in total treatment 

time. Some disadvantages, however, have also been 
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reported, namely: the fact that the morphology of the 

site may hinder implant positioning in the arch. Also, it is 

difficult to achieve primary stability or anchorage, as the 

procedure is sensitive to the type of technique adopted.12

Immediate implant placement does not prevent dimen-

sional changes in the alveolar ridge after tooth extraction. 

When placed to preserve the dimension of the hard tissue 

of the ridge after tooth extraction, it results in physiologi-

cal resorption of the buccal and lingual bone walls, with 

the dimensions of the buccal bone wall playing a very im-

portant role in esthetics.13

Tooth shape, size and inclination determine the shape of 

the alveolar process. This means that the shape and form 

of the socket and its bone walls vary substantially. This 

should be taken into consideration whenever immediate 

implant placement is planned. The thinner the bone wall 

at a certain site and the closer to this wall the implant is 

placed, the greater the risk of bone dehiscence.

Implant placement at the time of extraction of a mandibu-

lar molar should never be attempted when it is not clear 

whether it is possible to use an implant of the ideal size and 

to position it appropriately to achieve primary stability.

According to some authors, the inter-radicular bone should 

not have a mesiodistal dimension of less than 3 mm to en-

sure that the mesial and distal faces of the inter-radicular 

septum are not lost during preparation of the site.14 Conical 

implants are often used in this technique to fill the space 

between the implant and the bone wall. Recent evidence 

shows that cylindrical, conical or conventional implants 

have clinically equivalent results in the short term after im-

mediate implant placement.15 However, the narrow space 

between the implant and the socket wall cannot prevent 

bone loss resulting from tooth extraction. The surface of 

large implants may expose the mucosa during healing, 

which might compromise treatment results.

Immediate implant placement is associated with the 

formation of a gap between the implant platform and re-

sidual bone walls, and the use of membranes and graft 

materials has been suggested to address this problem. 

The use of regenerative procedures aims at preventing 

the migration of cells from the connective and epithe-

lial tissue in the gap between the implant surface and 

the walls of the surrounding bone, which would favor 

the production of osteogenic cells in the process of bone 

healing.12 The decision to use these material depends on 

the size of the residual bone defect. However, the use 

of Bio-Oss collagen in the cavity immediately after ex-

traction serves as a support to shape tissues, and the 

ridge profile is better preserved at the sites that receive 

filling or grafting. The amount of Bio-Oss resorption is 

very limited by the action of osteoclasts and the resorp-

tion of exogenous material.16 Gap filling with biomate-

rial after extraction may affect shape and decrease the 

contraction of the buccal marginal bone crest, thus 

preserving the socket walls.17

Final considerations
Immediate implant placement is a highly predictable 

treatment option with considerable success rates, but 

special care should be taken when indicating this treat-

ment. Tooth extraction should use minimally traumatic 

techniques; flaps should be avoided; and possible gaps 

should be filled with biomaterial whenever possible. Im-

mediate implant placement in the region of mandibular 

molars should have more than 3 mm of inter-radicular 

bone so as to facilitate implant positioning. The anatomi-

cal shape of this region is a challenge to clinicians, who 

should always seek good primary stability and parame-

ters within the acceptable limits, as reported in this study.
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Abstract
Introduction: Implant placement by means of virtual planning and guided surgery can facilitate and optimize 

surgery, increasing predictability of final outcomes in areas with severe bone resorption. Objective: To re-

port a case of guided surgery employed for immediate implant placement in edentulous maxilla previously 

reconstructed with allograft. Methods: Proper care and major advantages of the technique were discussed.
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Immediate loading on reconstructed 
maxilla with alogenous bone by means 
of guided surgery: A case report

Jefferson Traebert*
Wilson Andriani Júnior**
José Nilo de Oliveira Freire***

How to cite this article: Traebert J, Andriani Júnior W, Freire JNO. Immediate 
loading on reconstructed maxilla with alogenous bone by means of guided sur-
gery: A case report. Dental Press Implantol. 2013 July-Sept;7(3):90-8.

» The authors inform they have no associative, commercial, intellectual property 
or financial interests representing a conflict of interest in products and compa-
nies described in this article.

	 *	Professor, Postgraduate course in Health Sciences, University of Southern 
Santa Catarina.

	 **	Professor, Specialization in Implantodontics, ABCD/Florianópolis and 
Federal University of Santa Catarina (UFSC).

	 ***	Professor, Specialization in Implantodontics, ABCD/Florianópolis.

Submitted: July 06, 2013
Revised and accepted: August 06, 2013

Contact address

Jefferson Traebert
Rua Frederico Bunn, 105, Biguaçu/SC — Brazil – CEP: 88160-000 
E-mail: jefferson.tarebert@gmail.com

» The patient displayed in this article previously approved the use of her facial 
and intraoral photographs.



Traebert J, Andriani Júnior W, Freire JNO

Dental Press Implantol. 2013 July-Sept;7(3):90-8© 2013 Dental Press Implantology - 91 -

Introduction
According to data provided by the Brazilian Ministry of 

Health,1 the prevalence of denture wearers in Brazil is of 

63% among patients aged between 65 and 74 years old, 

with an average need for implant of 17% in at least one 

of the arches. The high rates of edentulism are a chal-

lenge for Dentistry, given that rehabilitation of esthetics 

and function of edentulous patients increases their self-

esteem and improves their quality of life.2

Different techniques have been developed for the total reha-

bilitation of edentulous patients through Implantology and 

Prosthodontics. Implant placement through guided surgery 

is made feasible by computed tomography (CT) scans and 

prototypes as well as pre-planned surgical guides. For this 

reason, it facilitates and optimizes surgery and, as a result, 

increases the predictability of final outcomes. However, 

edentulism is often associated with severe bone resorp-

tion, and demands proper planning that includes recon-

struction of large areas of the arches prior to implant and 

prosthesis placement.

This paper aims at reporting a case of guided surgery 

used for immediate implant placement in edentulous 

maxilla with severe bone resorption, previously recon-

structed with allograft.

Case report
The patient was 59 year old, female, with chief complaint 

of little stability of complete upper prosthesis. After anam-

nesis, physical and clinical examination, as well as prelim-

inary X-ray scrutiny, a cone-beam CT scan was requested 

and revealed severe maxillary bone resorption (Fig 1).

Figure 1 - Cone-beam CT- panoramic (A) and transverse (B, C) slices.
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Figure 2 -	Cone-beam CT - panoramic (A) and transverse (B, C) slices six months after the surgical reconstruction of the maxilla with allograft 
bone blocks. 

After CT scan analysis, block bone grafting was performed 

to reconstruct patient’s maxilla. Implant placement was 

carried out after six months. Further planning included 

placement of an upper immediate denture through com-

puter-guided surgical technique.

The patient was non-smoker and did not make routine use 

of medication. The clinical examination revealed that the 

prosthesis was well placed, despite little stability. She had 

healthy gingival and mucosal tissue. Complete blood count, 

coagulation and blood glucose tests revealed no altera-

tions. Oral antimicrobial and non-steroidal anti-inflamma-

tory drugs were prescribed during the preoperative phase.

Bone grafting was performed in the operating room at the 

Brazilian Association of Dental Surgeons / Florianópolis, 

under local anesthesia with intravenous sedation, super-

vised by an anesthesiologist. Four blocks of allograft bone 

from a bone bank (UNIOSS, Marília, São Paulo, Brazil) 

were used and fixed with bone graft screws. 

A new cone-beam CT scan was taken six months after 

surgery and revealed proper integration of the blocks to 

the remaining jawbone (Fig 2).

To proceed with immediate loading plan treatment, a 

virtual surgical planning was performed using the Den-

tal Slice software (Bioparts, Brasília, Brazil) with sub-

sequent preparation of the prototyped guide (Fig 3) for 

two different purposes: to function as a surgery guide 

and as a base for immediate implant-supported denture 

construction (Fig 4).
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Guided surgery was performed as planned after the 

dental prosthesis was manufactured. All preoperative 

procedures were performed, including prescription of 

oral antimicrobial and anti-inflammatory drugs.

After infiltrative administration of local anesthesia, the 

vertical dimension of occlusion was recorded in centric 

relation with the surgical guide within the patient’s mouth 

(Fig 5) so as to guide the subsequent placement of im-

mediate full denture.

The fixing screws of the alogenous bone blocks were placed, 

and small incisions were made for their removal (Fig 6).

Subsequently, three fastening screws 2 mm in diameter 

and 8 mm in length were installed to guide stabilization: 

one in the anterior region and two in the premolar region 

(Fig 7). Implant placement sites were opened with a rota-

tional circular scalpel at 80 rpm. Surgical instrumentation 

was performed by observing the progressive sequence of 

cutters, according to the surgical protocol, until it reached 

a diameter of 3.3 mm (Fig 8).

Internal-hexagon implants 3.75 mm in diameter and 

15 mm in length were used in the cuspid area, whereas 

implants 3.75 mm in diameter and 13 mm in length were 

installed in the region of lateral incisors and second 

premolars (Fig 9).

The surgical guide was removed and the prosthetic com-

ponents (microunits) were placed, five angled at 17° 

and one straight (tooth #25) (Fig 10). They were previ-

ously selected during the virtual planning and used to 

construct the prosthesis.

The pre-made full denture was installed with the use of 

temporary metal copings embedded in acrylic resin (Fig 11).

Discussion 
Proper treatment planning relies on satisfactory diag-

nosis. Patient's detailed clinical and physical examina-

tion is essential. Volumetric computed tomography, 

study models and surgical guides are imperative, given 

that enable correct positioning of implants and a better 

distribution of mechanical forces.3

In the case reported herein, the areas with severe 

maxillary bone resorption were reconstructed with al-

lograft. Autogenous bone is the first choice of treat-

ment for reconstruction of severe alveolar bone defect. 

Figure 3 - Planning in a virtual environment. Note the axial positioning of implants in relation to the final prosthesis – 3D image of the Dental 
Slice software (Bioparts, Brasília, Brazil) (A) and prototype (B).

BA
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Figure 5 - Clinical vestibular (A) and occlusal view (B) of the prototyped guide in the mouth after bite registration in centric relation.

Figure 4 - Analog working models (A) and 
total prosthesis (B, C and D).

BA

Figure 6 - Overview of the reconstructed maxilla (A) and incision to remove the fastening screws of the allograft bone blocks (B).
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Figure 7 - Fastening screws installation (A). Guide stabilization with three fastening screws (B).

Figure 8 - Opening with a rotational circular scalpel (A) and sequence of cutters (B).

Figure 9 - Implant placement (A). Installed implants (B).
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Figure 10 - Installed implants with the guide removed (A). Installed prosthetic components (B).

Figure 11 - Prosthesis installed right after surgery (A) and 20 days after surgery (B).

It results in more predictable outcomes, prevents dis-

ease transmission and offers full histocompatibility.4 

However, the need for a second bone harvesting site 

has increased the interest in procedures that reduce 

the consequences inherent to the donor area. In this 

context, allograft bone obtained from a donor is con-

sidered a feasible alternative. With the emergence of 

tissue banks and the expansion and improvements in 

preservation techniques, there is increased availability 

of allograft bone tissue, which constitutes an important 

aid for severe bone resorption cases.5

The advantages of using allograft bone include increased 

availability of tissue and elimination of harvesting surgi-

cal sites, with consequent prevention of morbidity in the 

donor site and possible reduction in treatment costs.6 

As for disadvantages, they include the risk of disease 

transmission and potential antigenicity, which are com-

plications that can be controlled by processing methods. 

The risk of infection can be reduced by serological test-

ing of donors, dispose of material that produces positive 

bacteriological culture, and manipulation of bone graft 

under aseptic and sterilization conditions.7

B
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A limited number os studies has focused on alveo-

lar ridge reconstruction with allograft bone. In a bib-

liographic review, Levandowski et al5 showed that the 

clinical results are satisfactory, but the literature does 

not show sufficient methodological quality to justify 

the use of allograft bone when autogenous bone is 

available. Even so, the authors concluded that bone al-

lograft undergoes biological changes that are qualita-

tively similar to autogenous bone grafts, but they occur 

more slowly. Moreover, they showed that the time for 

bone allograft incorporation and remodeling can take 

from 40 to 90 days for small grafts and can be indeter-

minate for large grafts.

On the other hand, cone beam computed tomogra-

phy images processed in computer software enable 

virtual surgical planning, making it possible to visual-

ize, three-dimensionally, the relationship between im-

plants and arch anatomy.8 When associated with ste-

reolithography, CBCT images enable prototyping and 

the fabrication of surgical guides through computational 

modeling. The use of prototypes accurately reproduces 

the anatomy of the area to be rehabilitated, thus facili-

tating the surgical technique and anticipating problems 

and solutions with more predictable results.9

Associating a surgical guide used for diagnosis with im-

plant placement is highly advantageous and improves 

final results.10 The guide provides accurate informa-

tion not only about the buccolingual inclination of the 

planned implant, but also about bone size and anatom-

ical features.11 Because the surgical planning is comput-

erized in three dimensions, implants can be placed in 

the exact position, based on the bone structure.

Once treatment plan is established, the surgical guide 

is made ​​of acrylic, with metal cylinders attached to 

implant analogs to create a prosthetic model. The cyl-

inders also function as guide points for milling during 

implant bed preparation, which allows correct position 

and inclination. Additionally, the diameter of the guides 

corresponds to the diameter of the cutters, which leads 

to a smaller margin of error.12 The guide is placed in the 

oral rehabilitation area by means of screw fasteners, al-

lowing surgical stability.

Prototype models have the advantage of providing 

comfort to the patient during the surgical procedure. 

This is made possible through virtual guided surgery. 

The prototyping technique enables guided surgery and 

optimal implant placement based on the prosthetic 

planning that results in the immediate installation of a 

provisional implant-supported prosthesis in the maxilla 

or mandible9. Guided surgery requires minor incisions, 

providing greater comfort to patients with less postop-

erative pain and swelling.3

Immediate implant loading is highly advantageous 

for rehabilitation of edentulous cases. Placement of 

implants and total prosthesis in one single session is 

another advantage. In addition to improving patient’s 

self-esteem,2 the procedure allows patients to return 

to their daily activities within a short period of time as 

a result of esthetic and functional recovery. Further-

more, it reduces healing time, given that no major ma-

nipulation procedures of mucosa and periosteum are 

performed, thus favoring osseointegration.13-17 Never-

theless, primary implant stabilization is required, and 

it is related to implant geometry, bone anatomy and 

surgical technique.9

According to Holcman et al,3 the success rates of imme-

diate implant placement are similar to those of delayed 

loading after osseointegration. For this reason, and due to 

treatment predictability, these authors recommend the 

use of a single-session surgical protocol with the appli-

cation of immediate load, which simplifies rehabilitation 

without compromising functional and esthetic results.
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Conclusion
The implant method described above proves to be highly 

advantageous for yielding immediate function and esthetic 

results. The single-stage surgical protocol and flapless surgi-

cal procedure provide greater comfort for the patient during 

surgery, as well as a more favorable postoperative period. 

The use of allograft bone blocks enable high-quality bone 

structures to receive the implant. This was evidenced by the 

good primary implant stability achieved. Furthermore, the 

technique had the advantage of avoiding harvesting of au-

togenous bone graft, which resulted in lower morbidity risks 

and consequent increased pre- and post-surgical comfort. 
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The epidemiology of peri-implantitis
Mombelli A, Müller N, Cionca N. Clin Oral Implants Res. 2012 

Oct;23 Suppl 6:67-76.

Aim: To review the literature on the prevalence and in-

cidence of peri-implantitis. Methods: Out of 322 po-

tentially relevant publications we identified 29 articles 

concerning 23 studies, with information on the presence 

of signs of peri-implantitis in populations of at least 20 

cases. Results and Conclusions: All studies provided 

data from convenience samples, typically from patients 

who were treated in a clinical center during a certain 

period, and most data were cross-sectional or collected 

retrospectively. Based on the reviewed papers one may 

state that the prevalence of peri-implantitis seems to be 

in the order of 10% implants and 20% patients during 

5-10 years after implant placement but the individual re-

ported figures are rather variable, not easily comparable 

and not suitable for meta-analysis. Factors that should 

be considered to affect prevalence figures are the dis-

ease definition, the differential diagnosis, the chosen 

thresholds for probing depths and bone loss, differenc-

es in treatment methods and aftercare of patients, and 

dissimilarities in the composition of study populations. 

Smoking and a history of periodontitis have been associ-

ated with a higher prevalence of peri-implantitis.

Abstracts of articles published in important Implantology,
Prosthodontics and Periodontics journals from around the world

A comparison between endodontics and im-
plantology: an 8-year retrospective study 
Vozza I , Barone A , Quaranta M , Paolis G , Covani U , Quaranta A. 

Clin Implant Dent Relat Res. 2013 Feb;15(1):29-36.

 

Aim: The aim of this study was to compare endodontic and 

implant treatments and to evaluate their predictability over 

an 8-year period on the basis of an analysis of survival data 

and a retrospective clinical study. Material and Methods: 

A group of 40 partially edentulous patients were selected 

for this study. Their teeth had been endodontically treated 

and rehabilitated using gold alloy and ceramic restorations. 

In these patients, 65 osseointegrated implants were restored 

with single gold alloy-ceramic crowns and monitored on a 

yearly basis for 8 years with standardized periapical radio-

graphs, using a polivynilsiloxane occlusal key as a positioner. 

A total of nine patients who did not attend the yearly follow-

up were excluded from the study. The Melloning and Triplett 

criteria were used to evaluate the clinical results obtained in 

the implant sites. The clinical results of the 56 endodonti-

cally treated teeth, restored with the fixed prosthesis of 40 

patients, were analyzed according to probing depth as well 

as an assessment of the correct apical and coronal seals. 

The survival rate was calculated using the Kaplan-Meier 

method and the statistical significance was calculated us-

ing the chi-square test. Results: During the follow-up of the 
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endodontically treated elements, seven failures were detect-

ed (83.34%) and the success rate of implants inserted in the 

same patients was equal to 80.8%, with nine implants lost 

in 8 years. The survival analysis of the elements treated with 

both therapies was not statistically significant (p = 0.757) 

and the confidence interval was between 0.2455 and 2.777.

Conclusion: In view of the superimposable results between 

the two therapies, it should be noted that the endodontically 

treated teeth could be interested by different pathologies 

while the restoration of the atrophic edentulous ridge with 

an implant support is predictable when patients comply with 

correct oral hygiene and when the occlusal loads are axially 

distributed in implant-protected occlusion.

Effectiveness of a mouthrinse containing ac-
tive ingredients in addition to chlorhexidine and 
triclosan compared with chlorhexidine and tri-
closan rinses on plaque, gingivitis, supragingival 
calculus and extrinsic staining 
Kumar S, Patel S, Tadakamadla J, Tibdewal H, Duraiswamy P, Kulkarni S.  

Int J Dent Hyg. 2013 Feb;11(1):35-40.

Aim: To assess the effectiveness of three different mouth-

rinses  — chlorhexidine, triclosan + sodium fluoride and 

chlorhexidine + triclosan + sodium fluoride + zinc chloride 

— on plaque, calculus, gingivitis and stains and to evaluate 

the occurrence of adverse effects with these three treat-

ments. Methods: Forty-eight healthy subjects participated 

in a double-blind, randomized, parallel experiment and were 

randomly allocated to any one of the three experimental 

mouthrinses: group A (0.2% chlorhexidine (CHX) gluco-

nate), group B (0.03% triclosan + 0.025% sodium fluoride 

(NaF) + 12% ethyl alcohol) or group C (0.2% CHX + 0.3% 

triclosan + 0.3% NaF + 0.09% Zn chloride (ZnCl(2)). All the 

subjects were assessed for gingivitis, plaque, supragingival 

calculus and extrinsic stains at baseline and at the end of the 

21-day experimental period. Results: There was a significant 

difference (P = 0.046) in the effectiveness for the prevention 

of gingivitis and plaque, with subjects of group A and group 

C presenting least and highest gingival and plaque scores, 

respectively. Significant differences (P  =  0.03) were ob-

served for the accumulation of supragingival calculus where 

the deposition of calculus in group A was nearly double that 

of the group B, and group B was most effective in the preven-

tion of supragingival calculus. Highest deposition of extrinsic 

stains was in the group A followed by group C and group B. 

There was no significant difference between the three treat-

ments for adverse events’ occurrence. Conclusions: CHX 

mouthrinse was most effective in controlling plaque and 

gingivitis but caused greatest deposition of extrinsic stains. 

Supragingival calculus deposition was least in triclosan + 

NaF group followed by CHX + triclosan + NaF + ZnCl(2) and 

CHX. More than half of the subjects reported adverse events 

during the experimental phase.

Search strategies in systematic reviews in peri-
odontology and implant dentistry
Faggion CM Jr, Atieh MA, Park S.  J Clin Periodontol. 2013 

Sep;40(9):883-8.

Aim: To perform an overview of literature search strategies 

in systematic reviews (SRs) published in periodontology 

and implant dentistry. Material and Methods: Two elec-

tronic databases (PubMed and Cochrane Database of SRs) 

were searched, independently and in duplicate, for SRs 

with meta-analyses on interventions, with the last search 

performed on 11 November 2012. Manual searches of the 

reference lists of included SRs and 10 specialty dental jour-

nals were conducted. Methodological issues of the search 

strategies of included SRs were assessed with Cochrane 

collaboration guidelines and AMSTAR recommendations. 

The search strategies employed in Cochrane and paper-

based SRs were compared. Results: A total of 146 SRs with 

meta-analyses were included, including 19 Cochrane and 

127 paper-based SRs. Some issues, such as “the use of 

keywords,” were reported in most of the SRs (86%). Other 
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issues, such as “search of grey literature” and “language re-

striction,” were not fully reported (34% and 50% respec-

tively). The quality of search strategy reporting in Cochrane 

SRs was better than that of paper-based SRs for seven of 

the eight criteria assessed. Conclusion: There is room for 

improving the quality of reporting of search strategies in 

SRs in periodontology and implant dentistry, particularly in 

SRs published in paper-based journals.

Rehabilitation of deficient alveolar ridges using 
titanium grids before and simultaneously with 
implant placement: a systematic review
Ricci L, Perrotti V, Ravera L, Scarano A, Piattelli A, Iezzi G.  J Periodontol. 

2013 Sep;84(9):1234-42.

Aim: The aim of the present study is to perform a system-

atic review of the literature on the use of titanium grids for 

implant surgery before and simultaneously with implant 

placement and to assess the success rate of the procedure, 

as well as survival and success rates of implants placed in 

the regenerated areas. Methods: Medline was used to iden-

tify studies in English published from 1996 to 2011. An ad-

ditional hand search was performed of the relevant jour-

nals and of the bibliographies of the papers identified. Ar-

ticles retrieved by two independent authors were screened 

using specific inclusion criteria: randomized controlled tri-

als (RCTs), controlled clinical trials, and prospective clinical 

studies regarding vertical and/or horizontal regeneration of 

the alveolar ridge using titanium grids, in association or not 

with biomaterials, before and simultaneously with implant 

placement. Results: Six articles were selected, including a 

total of 79 patients, 87 titanium grids, and 141 implants. 

Twenty-four implants were placed simultaneously with ti-

tanium grids, and 117 implants were inserted after a period 

of 4 to 9 months. Titanium grids in combination with au-

togenous bone were used in 43 cases, 25 in combination 

with a mixture of autogenous bone and bone substitutes, 

14 in association with bone substitutes, five using only ti-

tanium grids. The overall success rate of the regenerative 

procedures was 98.86%; the overall survival and success 

rates of implants were 100% and 93.2%, respectively. 

Conclusions: The main limit of the present systematic re-

view is the scarcity of papers with an adequate and consis-

tent methodology regarding the data collection and analy-

sis and the lack of RCTs and large well-designed long-term 

trials. Survival and success rates of implants placed in the 

areas treated with titanium grids were comparable to those 

of implants placed in native, non-regenerated bone and of 

implants placed in bone regenerated with resorbable and 

non-resorbable membranes.
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