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 For the next three days, dental pro-
fessionals have the opportunity to en-
hance their scientifi c knowledge and 
to share clinical experiences at the 
27th annual congress of the European 
Association for Osseointegration 
(EAO). From 11 to 13 October, attend-
ees are welcome to immerse them-
selves in the rich programme of the 
scientifi c meeting that is set to take 
place at the Messe Wien Exhibition 
Congress  Centre  in  the  Austrian 
capital. 

The programme covers various 
stages of dental treatment and is 
presented under the motto “Dreams 
and reality in implant dentistry”. It 
aims to explore the clinical possibil-
ities and boundaries of implantol-
ogy, emerging techniques and pa-
tient expectations. Each of the three 
days of the congress is focused on a 
specifi c topic: the fi rst, on diagnos-
tics, the second, on surgical treat-
ments and the fi nal day, on prosthet-
ics. Furthermore, the programme 
features 70 renowned speakers from 
all over the world, hands-on work-
shops and surgical video sessions. 
For the fi rst time, the EAO will intro-
duce live surgery sessions that will 

be directly broadcast into the main 
auditorium.

The EAO congress provides a fo-
rum for dentists to share the latest 
scientifi c advances, to meet old 
friends and make new ones, and to 
build connections all over the world. 
At this year’s congress, Russia and 
the Baltic countries will be hosted as 
the guest region. With that, a “Russia 
and Baltic countries corner” is show-
cased in the exhibition area. In addi-
tion, cultural events will be organised 
to encourage exchange and network-
ing between attendees from different 
countries. While the majority of pres-

entations are held in English, the Aus-
trian society sessions will be trans-
lated into English and the plenary 
sessions into Russian. 

Attendees can furthermore seize 
the opportunity to learn about the 
newest innovations at the accompa-
nying industry trade exhibition, 
where 120 companies will present 
their products, among them Nobel 
Biocare, Straumann and Dentsply 
Sirona. Aside from the main pro-
gramme, EAO visitors can learn 
about the most recent clinical solu-
tions in more detail at ten industry 
symposia. 

Founded in 1991 in Mu-
nich, the EAO has become one 
of the leading associations 
within the art and science of 
osteointegration. The EAO 
was created as an interna-
tional and independent ex-
change forum for all dentists 
interested in the science of im-
plant dentistry. The very fi rst con-
gress was held in Leuven in Belgium 
in 1992. 

The congress website, as well as 
the EAO 2018 congress app (see addi-
tional information on the last page of 
the EAO today) offer information 

about the scientifi c meeting and pro-
gramme. Current news, interviews, 
photo galleries and an e-paper ver-
sion of this today will be available at 
www.dental-tribune.com or on the 
Dental Tribune International Face-
book page. 

Possibilities and boundaries of implantology 

to be discussed at EAO 2018
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 The third summer camp of the Jun-
ior Committee of the European Asso-
ciation for Osseointegration (JC EAO) 
brought together 40 scientists and 
clinicians in the fi eld of dental im-
plantology. The aim of the meeting 

was to discuss four major topics con-
cerning the development of the disci-
pline: certifi cation, societies and as-
sociations, continuing education and 
innovation. Four working groups out-
lined the present state and problems 

of the respective area with the objec-
tive of recommending solutions to be 
implemented in the following ten 
years. 

Since the evolution of new dental 
treatment techniques and modalities 
has led to the development of various 
dental specialties, recognition and 
certifi cation of dental specialties are 
important in order to ensure educa-
tional standards and clinical skills. 
Therefore, the JC EAO has proposed 
the establishment of a certifi cation 
programme for implant dentistry and 
the accreditation of training pro-
grammes. These regulations would 
lead to an improved quality of care, 
benefi ting patients. 

Concerning dental associations 
and societies, the JC EAO has sug-
gested improvements in communica-
tion with dental students, profes-
sionals and patients. The guidelines 
furthermore involve the develop-
ment of a positive partnership be-
tween dental associations and enter-
prises to ensure transparent commu-

nication, and increased support of 
independent research, the promo-
tion of oral health and standard of 
care. 

In order to ensure continuing 
dental education, a European dental 
board should be established and as-
sume responsibility for supervision 
of continuing dental education, as 
well as continuing professional devel-
opment. The board would establish a 
continuing dental education quality 
assessment, while junior committees 
of various societies could contribute 
to the process of annual consensus on 
new treatment techniques and rele-
vant scientifi c outcomes. 

The JC EAO found that dental pro-
fessionals currently have limited 

tools for dental procedures and these 
do not guarantee predictable results. 
Therefore, future innovations should 
focus on less-invasive techniques that 
make use of improved biomaterials 
and medications with local effects. 
The role of digital dentistry will be 
strengthened in the future, according 
to the committee, because increased 
effi ciency in diagnosis and treatment 
will help to lower the costs of the 
healthcare sector.

The full recommendations, titled 
“Guidelines for development of im-
plant dentistry in the next 10 years 
regarding innovation, education, 
certifi cation, and associations”, were 
published in the June 2018 issue of 
Clinical Oral Implants Research. 

EAO Junior Committee presents guidelines 

for development of implant dentistry in the next decade

 It’s diffi cult to watch certain televi-
sion commercials, read a newspaper, 
see an online advertisement, a webi-
nar, social media content or a re-
corded video without hearing about 
“teeth in an hour”, “teeth in a day”, 
“teeth tomorrow”, “immediate load-
ing”, “immediate restoration”, or 
some variant. Patients are continu-
ally being told that they may be can-
didates for an “immediate” solution to 
their lifelong problems by having all 
of their “bad” teeth removed and re-
placed with an implant-supported 
restoration in one day, two days or a 
week. So, what is the rush? Are these 
concepts driven by science or strate-
gic marketing by dental implant man-
ufacturers, large group dental prac-
tices or individual practitioners, or 
due to patient demand?

Patients who have failing denti-
tion generally have been in this con-
dition for a long time. Certainly, there 

are individual tooth failures that oc-
cur owing to various circumstances, 
but when it involves a complete max-
illary or mandibular arch, or both, the 
process of bone loss, tooth mobility, 
abscess formation or soft-tissue in-
fl ammation must have been chronic. 
Are we clinicians to expect that we 
can solve all of these problems with 
advanced technologies that will de-
liver the magic wand of instant reha-
bilitation?

For the past several decades, the 
scientifi c literature has supported im-
mediate treatment protocols that can 
deliver single-tooth to full-arch recon-
structions with accuracy, consistency 
and predictability. Therefore, clini-
cians may want to deliver high-quality 
care to patients and signifi cantly 
shorten the treatment time involved in 
dental implant procedures, but should 
these immediate implant-supported 
procedures be considered for every pa-

tient without consideration of conven-
tional dental solutions such as root ca-
nal therapy, apicectomy, crown length-
ening, or crown and bridge alterna-
tives? Does the new digital workfl ow 
provide clinicians and dental labora-
tory technicians with improved tools to 
facilitate these accelerated treatment 
modalities? Is the rush justifi ed?

Of course, these questions may 
relate mostly to an individual clini-
cian’s training and education in diag-

nosis, treatment planning, and surgi-
cal and restorative skill set. Perhaps 
education is the key, and today there 
are many opportunities to gain the 
skills necessary to make decisions for 
each patient, to determine whether 
immediate or delayed implant proto-
cols are warranted. 

Editorial note: This article was originally 
published in CAD/CAM—international 
magazine of digital dentistry 3/18.

Why the rush?
Dr Scott D. Ganz

 Dr Scott D. Ganz

 The EAO Junior Committee has established guidelines to improve the development of implantology in the coming years.

 A model for management of work on creating certifi cation regulations in dentistry.

 Diagram of communication links in a dental fi eld between associations, dental professionals, pa-
tients and enterprises. Arrows indicate the preferred channels (media, meetings, healthcare system) 
of communication. Enterprises are a channel connected to all aspects of communication.

 Bibliometric analysis of the scientifi c literature published from 1990 to 2013 concerning the number 
of publications on periimplantitis, digital dentistry and dental engineering. Upper line is the reference 
with the total number of scientifi c publications in dentistry. 
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 Dental implantology experts and 
the Foundation for Oral Rehabilita-
tion (FOR) have taken a new treat-
ment solution for edentulism to Rapa 
Nui, one of the most isolated inhab-
ited locations in the world, also 
known as Easter Island. The island is 
home to a population of less than 
8,000 and primarily one resident den-
tist serves the community. Conse-
quently, dental services are limited, 
and many inhabitants are faced with 
severe fi nancial restrictions too. In 
response to this need for care, Dr 
Rubén Rosenberg partnered with 
FOR expert network member Dr 
Kenji Higuchi to initiate this project. 

In the weeklong mission led by 
these two surgeons, 11 Easter Island 
patients with mandibular edentulism 
underwent defi nitive treatment with 
a fi xed full-arch solution. Higuchi is 
the innovator behind this treatment, 
the recently launched Trefoil system. 
Introduced by Nobel Biocare in 2017, 
it features a premanufactured bar 
placed on three dental implants. The 
fi nal screw-retained bridge can be 
placed on the day of surgery.

In Rapa Nui’s small local hos-
pital, a volunteer team of surgeons, 
prosthodontists,  laboratory  techni-
cians, nurses, support staff, and the 
island’s primary resident dentist, Dr 

Felipe Collao, performed the treat-
ments. The surgeries were completed 
within two days, and all patients re-
ceived their fi nal prostheses by the 
third. Utilising only the Trefoil proto-
col, the treatments were performed in 

a small, basic clinical setting without 
the help of sophisticated dental equip-
ment and technology. With surgery 
and restoration now complete for all 
11 patients, Collao will provide fol-
low-up services along with Rosenberg 

and the rest of the team, who intend 
to provide ongoing support and care 
for all 11 patients in the years ahead.

FOR Executive Director Michael 
Hotze said, “We are deeply honored to 
have taken part in this project, reach-

ing out to an underserved population 
in providing their much-needed treat-
ment. It is part of our long-term mis-
sion to support better implant treat-
ment around the globe, and I look for-
ward to seeing their successful fol-
low-ups in the months and years to 
come.”

Higuchi added, “With a chair 
time of only three days, I am very 
proud to report that our team com-
pleted the Trefoil surgical, restorative 
and laboratory protocols for 11 pa-
tients. While we achieved an unimag-
inable accomplishment, the apprecia-
tion and gratitude from the patients 
humbled our entire clinical team. The 
improvement in their quality of life 
will be witnessed by the community 
for years to come.”

FOR is an independent, interna-
tional initiative that unites profes-
sionals from various disciplines to im-
prove oral healthcare and support 
humanitarian leadership. Since its in-
ception in 2013, FOR’s mission has 
been to help treat more patients in a 
humanitarian manner that best re-
fl ects innovation and the highest 
standards of scientifi cally based 
treatment. To record this project, a 
professional fi lm crew followed the 
progress at every step for a video doc-
umentary. 

 Micro- and nanotechnology are 
gaining importance in the medical 
fi eld and particularly in implantol-
ogy. Dental implants provide a great 
way of improving patients’ quality 
of life. However, the risk of in-
fl ammation still exists and could, 

at worst, lead to the removal of a 
patient’s implant. To address this 
issue, researchers at the Karlsruhe 
Institute of Technology (KIT), to-
gether with experts in dental 
implants, have now developed a 
nanostructured surface that re-
duces the growth of bacteria to ac-
celerate wound healing after im-
plantation. 

Titanium is the material of 
choice for implants because it is bio-
compatible and ensures good osseo-
integration. So far, optimisation of 
dental implants has focused mainly 
on the titanium surface in order to 
further improve this process. How-
ever, tissue around dental implants 
may become infl amed even after 
successful osseointegration.

The main target for bacteria is 
the abutment. If the gingival tissue 

does not properly grow onto the 
abutment, pockets may form 
through which bacteria can reach 
the jawbone and cause infl amma-
tion. If this occurs, the whole im-
plant has to be removed. KIT’s Bio-
medical Microtechnology (BioMEMS) 

team at the Institute of Microstruc-
ture Technology (IMT) wanted to 
solve this problem. Their research is 
based on an optimised abutment de-
veloped by the implant manufac-
turer Abutments4life, a partner of 
the project. Grooves smaller than 
the width of a hair run around the 
abutment and guide the cells re-
sponsible for wound healing in the 
right direction. In this way, tissue 
repair is accelerated. “This system is 
our point of departure,” said Patrick 
Doll, a PhD student at the IMT. Fur-
ther development focuses on two as-
pects: more precise structuring of 
the grooves for better guidance of 
the cells, and the search for an opti-
mal nanosurface to which bacteria 
cannot attach.

With an electron beam lithogra-
phy system, Doll produced columnar 

structures, which were then used to 
carry out adhesion experiments 
with typical test bacteria. Moreover, 
the structures were constantly var-
ied. The results demonstrated that, 
depending on the distance and ar-
rangement of the columns, adhesion 

of bacteria was reduced and forma-
tion of a biofi lm was delayed. Hence, 
recovering cells would have more 
time to close the wound, an effect 
that could otherwise be achieved by 
antibiotics only.

“We think that our structural ap-
proach is very promising,” empha-
sised Doll. The production of the sili-
con-based nanostructures is accurate 
and reproducible. In the course of the 
project, the researchers also devel-
oped methods for the transfer to tita-

nium. After concluding the fi rst 
phase in the laboratory, preclinical 
tests will follow. Apart from dentistry, 
the experts see application potential 
for bone plates, cochlea implants and 
artifi cial joints, among others.

“Microtechnology can sustaina-
bly improve dental implants,” con-
cluded Prof. Andreas Guber and 
Dr Ralf Ahrens, who head the 
BioMEMS research group.

The project was funded by the 
Federal Ministry for Economic Af-

fairs and Energy. Biological investi-
gations were carried out by the De-
partment of Operative Dentistry 
and Periodontology at the Medical 
Centre of the University of Freiburg 
in Germany. 

Innovative dental implant treatment taken to Easter Island 

on a humanitarian mission

Nanostructured surface fi ghts bacteria growing on dental implants

 Through their mission, Drs Kenji Higuchi (left) and Rubén Rosenberg have dramatically improved the quality of life of 11 edentulous patients. (Photo-
graph: FOR, Switzerland)

 Scanning electron microscopy image: Escherichia coli bacteria attempting to adhere to a nanostructured model surface. (Photograph: Patrick Doll/KIT)
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 A new report on the global dental 
implant market features key industry 
trends across the product, material, 
end-use, and regional landscapes. The 
report was compiled by research and 
consulting provider Global Market In-
sights and projects that the market’s 
revenue will exceed $5.2 billion by 
2024. 

The surging prevalence of oral 
health issues such as dental caries 
and periodontal disease, coupled 
with the soaring geriatric popula-
tion base susceptible to tooth loss, 
has significantly fueled the dental 
implant market growth. In addition, 
rapid developments in implant tech-
nology and the increasing rate of 

dental and cosmetic surgery for aes-
thetic reasons have positively influ-
enced the industry share in the re-
cent years.

Dental implant supply to clinics 
accounted for the largest revenue 
share in 2017, followed by hospitals. 
The availability of advanced techno-
logical procedures for dental implan-
tation surgeries in clinics and hospi-
tals has been responsible for driving 
this segment.

According to the report, the Ger-
man market held the largest share in 
Europe, accounting for $289.6 million 
in 2017, owing to a large edentulous 
geriatric patient base generating high 
demand for dental implants across 
the country. 

The US implant market grew to 
over $1.1 billion last year, owing to a 
rapid rise in the number of baby 
boomers reaching geriatric age along 
with an increase in prevalence of oral 
disorders in the country. The Cana-
dian implants industry size was val-
ued at over $84 million in 2017 and is 
projected to register a commendable 
compound annual growth rate (CAGR) 
over the next six years. The regional 
growth can be attributed to the pres-
ence of a favourable reimbursement 
scenario in the country coupled with 
the rising geriatric populace.

For the Asia Pacific region, a rapid 
CAGR of 6.5 per cent is forecast over 
the projected time frame. Emerging 

markets in India and China will grow 
at a robust rate because of the expand-
ing geriatric population, rising dental 
tourism, and increasing disposable in-
come and healthcare expenditure.

The report, titled Dental Implants 
Market Size by Product (Tapered Im-
plants, Parallel Walled Implants), by 
Material (Titanium, Zirconium), by 
End-use (Hospitals, Dental Clinics), In-
dustry Analysis Report, Regional Out-
look (U.S., Canada, Germany, UK, 
France, Italy, Spain, Russia, China, In-
dia, Japan, Australia, South Korea, Bra-
zil, Mexico, Argentina, South Africa, 
Saudi Arabia, Israel), Application Po-
tential, Competitive Market Share & 
Forecast, 2018–2024, was published 
online on 20 August 2018. 

Revenue of global dental 

implant market expected 

to further increase

prosthetic.line
Abutments4life
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 According to a recent report, the global dental implant market will continue to rise in value for the 
next six years. 
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Dr Barbosa, you will be giving a lec-
ture titled “Educational models and 
online platforms” at the Osstell sym-
posium. What topics will you be em-
phasising during your presentation? 

Well, since the appearance of the 
Internet, educational models have 
been undergoing changes compared 
with the models we were used to in 
the past, which mainly took place in 
a classroom or an auditorium. Nowa-
days, information is everywhere; we 
are just a click away from receiving a 
flood of articles, webinars, guides, 
books and other content that is avail-
able worldwide on the Internet.

During my presentation, I will be 
focusing mainly on what kind of con-
tent is essential for our field and how 
we should be aware of whether that 
information is reliable and trustwor-
thy. We have to keep in mind that 
what we learn online has to be evi-
dence-based and the credibility of the 
author has to be verified. This way, 
we can implement the acquired 
knowledge in our daily practice with 
patients.

Furthermore, I will be demon-
strating Osstell’s educational offering 
such as how they create and provide 
online content to educate their audi-
ence. They explain from the basics 
what osseointegration or primary sta-
bility means and how Osstell is linked 
with implant dentistry biology. In ad-
dition, I will be highlighting Osstell’s 
vision and commitment to helping cli-
nicians by creating clear guidelines 
to obtain predictable results in the 
daily practice. 

The theme of the Osstell Scientific 
Symposium is “Confidence and pre-
dictability in implant treatments and 
empowering new treatment tech-
niques”. What are your expectations 
of the symposium? 

Well, it’s a great theme, as we 
read more and more articles about 
implant treatments with substantial 
follow-up periods with high survival 
and success rates. Of course, these 
publications and trials are performed 
according to strict and controlled cri-
teria that sometimes are not the real-
ity of a typical dental office. Every 
day, we treat patients who have sys-
temic disease, are smokers, or take 
medication that can jeopardise the 
whole implant treatment. We do not 
have exclusion criteria as some of 
these publications do, and we are 
much more exposed to failure. 

How does RFA guide and facilitate 
clinical decision-making in dental 
implantology?

Using RFA helps clinicians to un-
derstand “what is going on down 
there” once an implant is placed. It is 
a way of objectively quantifying how 
likely the implant’s survival is, and 
RFA helps dentists to make decisions. 
With more than 900 articles pub-
lished on RFA, we now have clear 
guidelines to practise much more pre-
dictable implant dentistry and avoid 
unpleasant situations.

How does the ISQ (Implant Stability 
Quotient) measurement unit help cli-
nicians to improve implant treat-
ment? 

ISQ is a number that an RFA de-
vice provides at any time when it is 
measured. Knowing that this number 
yields critical information, we imme-
diately translate it to a specific clini-
cal protocol. Nowadays, we all know 
what the minimum ISQ should be to 
perform an immediate loading and 
what to do if that ISQ drops over time. 
And we gained something even more 
important: the meaning of the num-
ber from a biological point of view.

You have contributed to the Osstell 
Implant Stability blog, and your entry 
was one of the most read last year. To 
whom is this blog directed and on 
what topic did you report in your 
post? 

Anytime I create an article or a 
piece of content, I always think about 
who the potential audience is. This ar-
ticle was about a technique that has 
not yet been validated by scientific lit-
erature, but has been widely com-
mented on by dental practitioners: 
progressive loading. 

As it is an almost “forbidden” 
topic to mention in scientific meet-
ings because it has not yet been 
proven reliable and we still do not 

have a clear protocol for implement-
ing it, I just tried to open Pandora’s 
box and create a discussion about it. 
Thankfully, I survived the public 
opinion. At times, you have to take 
risks and talk about difficult topics if 
you want your content to be dissemi-
nated. 

You have written articles on digital 
dentistry. How is digital dentistry go-
ing to influence implantology in the 
future? 

I think that digital dentistry is al-
ready influencing implantology. If we 
look at the Rogers diagram and how 
a technology spreads among the pop-
ulation, we can say that today digital 
dentistry is not only for early adop-

ters anymore. The majority has al-
ready implemented digital dentistry 
in their daily practice, and this num-
ber is growing day by day. 

Digital protocols are providing 
much more predictable and easier 
workflows for clinicians. Communica-
tion with the lab technician is clearly 
an asset when we use a digital work-
flow, and also the interaction with the 
patient is improved by digital den-
tistry. After the use of anaesthetics 
and osseointegration, digital den-
tistry is without doubt the third most 
crucial revolution in modern den-
tistry. 

Thank you very much for the inter-
view. 7

“We now have clear guidelines to practise much more  
predictable implant dentistry”

One of the speakers at the Osstell Scientific Symposium at the 2018 EAO congress is Dr Francisco Teixeira Barbosa, who will be presenting on e-learning.  
In an interview with Dental Tribune International, he gave insight into educational models in dentistry, how resonance frequency analysis (RFA)  

facilitates clinical decision-making and the influence of digital dentistry on implant surgery. 

5 Dr Francisco Teixeira Barbosa performing prophylactic treatment on San Andres Island in Colombia. (Photograph: Francisco Teixeira Barbosa)

n Henry Schein, the world’s largest 
provider of healthcare products  
and services to office-based dental, 
animal health, and 
medical practition-
ers, has announced 
three separate in-
vestments   that 
will  advance  the 
company’s  dental 
implant  business 
strategy.

The company’s 
a c q u i s i t i o n   o f  
Intra-Lock, a US - 
based  dental  im-
plant  manufactur-
ing and sales bu-
siness, is intended 
to enhance Henry 
Schein’s position in the premium im-
plant segment. Its expansion into the 
lower-priced segment of the dental 
implant market, on the other hand, 
has been made clear through the 

planned acquisition of a majority in-
terest in Medentis Medical, a dental 
implant manufacturer based in Ger-

many. Henry Schein also strengthens 
its geographic footprint in Europe 
with the acquisition of a majority  
interest in Pro-Cam Implants B.V., 
CAMLOG’s exclusive distributor in 

the  Netherlands.  Financial  terms  
for these acquisitions were not dis-
closed.

“As a member of the Henry 
Schein family, we see tremendous  
opportunities to continue our legacy 
of product innovation,” said Dr 
Thierry Giorno, CEO and Director of 

Research and Development at Intra- 
Lock. 

“We look forward to joining 
forces with the Henry Schein team to 
accelerate our growth and to develop 
and identify technologies that can  
be leveraged to create next-genera-
tion products for BioHorizons and 
CAMLOG product lines,” continued 
Giorno.

“With this new ownership posi-
tion by Henry Schein, Medentis will 
accelerate several important, ongoing 
strategic initiatives including ex-
panding our position in the fast-grow-
ing emerging markets,” commented 
Medentis founder and CEO, Alexan-
der Scholz. “My father ran a dental 
laboratory and I have spent my entire 
career in the dental industry, includ-
ing serving as Practice Manager of an 
implant center in Cologne. As such, I 
fully appreciate the importance of 
quality products, value and excellent 
customer service. I am delighted to be 

aligning Medentis with the global 
dental leader Henry Schein, and look 
forward to the many opportunities to 
advance the practice of dentistry.” 

Stanley M. Bergman, Chairman 
of the Board and Chief Executive  
Officer of Henry Schein, added, “The 
dental implant category has become 
increasingly important and we are 
committed to offering customers a 
wide array of the products and ser-
vices associated with implant den-
tistry, thereby providing a complete 
solution for the benefit of the dental 
practice.”

Bergman continued, “We believe 
that with the investments we have 
made in CAMLOG, BioHorizons and 
now Intra-Lock, Medentis Medical 
and Pro-Cam Implants, we are well 
positioned to compete in the high 
growth global dental implant market. 
We welcome our new colleagues to 
Team Schein and look forward to con-
tinued success together.” 7

Henry Schein expands its global dental implant business

5 Henry Schein has announced three separate investments designed to improve its positioning in the global dental implant market.
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 Bone grafts are used as a filler and 
scaffold to facilitate bone formation 
and promote wound healing if neces-
sary. Bone grafting is possible be-
cause bone tissue has the ability to 
regenerate completely if the space 
into which it has to grow is provided.

Today, guided bone regeneration 
(GBR) has become more predictable 
owing to advanced augmentation 
techniques and is a standard in den-
tal implantology. Success depends on 
the defect morphology, but the impor-
tance of ridge morphology must not 
be underestimated. An adequate 
therapy has to be used in every indi-
vidual case, and critical factors must 
be assessed and controlled. Primary 
wound closure, clot stability and an-
giogenesis are important factors that 
influence implant healing. Complica-
tions can occur in late and early 
stages of treatment and may be based 
on biomechanical, prosthetic and bio-
logical reasons. Even contaminations 
found on implants increase the risk 
of implant failure. 

GBR is in general critical for use 
in smokers owing to reduced wound 
healing and vascularisation. Three 
case reports in which we used GBR in 
heavy smokers are presented here. 
Additionally, vertical, horizontal or 
3-D mandibular augmentation in the 
posterior mandible was done, and 
this required particular experience 
and increased the risk of failure. The 
rate of implant failure is greater 
among smokers than in non-smokers 
and there is a tendency to a higher 
failure rate with the increasing num-
ber of cigarettes per day. One of the 

authors has substantial experience 
in treating smokers and has well-
founded knowledge of placing dental 
implants for more than 30 years with 
a low rate of implant failure. 

Smoking
Reports in the literature show 

lower survivability of dental im-
plants in smokers.1, 2 One possible 
mechanism by which smoking might 
affect osseointegration is a lower 
blood flow rate owing to increased pe-
ripheral resistance and platelet ag-
gregation. Tobacco directly affects os-
teoblast function. In general, smoking 
is a main risk factor for failure. If 
smokers are treated with implants, 
good bone quality is necessary. Excel-
lent primary stability was gained in 
all the cases reported on here.

Case presentation
Three patient cases are presented 

here in detail. The patients were 
treated according to our new protocol 
that we developed especially for ex-
treme smokers between August 2015 
and July 2017. In total, 12 implants 
were inserted. The patients were all 
heavy smokers, but were in good 
physical condition and had very good 
oral hygiene.

The first was a 51-year-old patient 
who smoked 30 cigarettes per day 
and suffered from diabetes and stress 
(Figs. 1–8). The second was a 76-year-
old male patient in good physical con-
dition who smoked 40 cigarettes per 
day. He underwent reconstruction of 
the premaxilla (Figs. 9–13). The third 
was a healthy female patient of 24 

years of age who smoked 20 ciga-
rettes per day. She required a sinus 
lift in region #25 (Figs. 14–21). The 
patients were informed of the in-
tended process in detail and signed 
the surgical protocol containing infor-
mation concerning possible risks of 
failure and complications, as well as 
information on the alloplastic and 
synthetic materials to be used.

Patient diagnostics
The smokers were treated owing 

to atraumatic age-related root frac-
tures, advanced caries, periodontitis, 
trauma or failed endodontic treat-
ment. The patients were treated in 
our private practice by the same sur-
geon. None of the patients had uncon-
trolled severe diabetes, drug addic-
tion or alcoholism. Pre-implantation 
diagnostics was performed in all 
three cases.

Surgical phase 

Implant placement was per-
formed under local anaesthesia after 
pre-medication with antibiotics. The 
osteotomy was extended gradually, 
according to the intended implant di-
ameter. After the incision, the site 
was cleaned and necrotic or inflam-
matory tissue was removed. Osteot-
omy sites were prepared with a se-
quential order of drills as recom-
mended by the manufacturer. Im-
plants were inserted into the 
prepared osteotomy sites at an  
insertion torque of 45 Ncm and ade-
quate primary stability was obtained. 
Suturing was performed with a 4/0 
thread (RESORBA Medical). 

After four weeks, a site-specific 
full-thickness flap was raised buc-
cally in Case 3 by vertical releasing 
incisions without including the papil-
lae of the adjacent teeth (Figs. 16–19). 
In the aesthetic zones, no vertical in-
cisions were made. In order to opti-
mise the situation of the soft tissue, 
we placed a pedicle flap (connective 
tissue graft from the palate). After 
atraumatic flap elevation, the granu-
lation tissue was removed. 

The patients were treated with 
HELBO light laser therapy (bredent 
medical) in order to minimise bacteria 
(Fig. 9). The tapered implants (Hager & 
Meisinger) were placed in the optimal 
positions. After placing the cover 
screws, augmentation was performed 
using resorbable alloplastic material. 

In two cases, a thickness flap was 
raised after 12 weeks in order to  
access the cover screw. In 85 % of 
cases implant stability was evaluated 
using resonance frequency analysis 
(Osstell ISQ). A healing abutment was 
placed and the flap was sutured us-
ing 4/0 sutures (RESORBA Medical). 
Finally, after nearly two weeks, a  
titanium abutment was placed and a 
cemented metal- ceramic restoration 
was fabricated.

Medication

After microbiological examina-
tion, antibiotics (Clindamycin Aristo 
600, Aristo Pharma) were given  
t.i.d. and later b.d. until surgery. 
Mouth rinsing with Chlorhexamed 
(GlaxoSmithKline) was performed.

Local anaesthesia was performed 
with Ultracain D-S forte (Hoechst). 

Each implant was wet with hyalu-
ronic acid or the patient’s own 
plasma. After completion of the  
surgery 40 mg of Dexa-ratiopharm 
(Ratiopharm, IM) was injected.

After surgery, 20 mg of Predniso-
lon (Jenapharm) was prescribed (one 
tablet t.i.d., then half a tablet t.i.d. and 
finally a quarter of a tablet t.i.d.). In 
order to minimise swelling five arnica 
globules were given.

Postoperative treatment

Postoperative intraoral periapi-
cal radiographs were taken, to con-
firm the accuracy of the implant 
placement. Postoperative medica-
tions included antibiotics. 

Digital radiographic images were 
taken at the time of surgery, 24 hours 
postoperatively and one month later 
in order to evaluate implant success 
(Figs. 6, 7, 11, 13, 15 & 20). In none of 
the patients inflammatory processes 
were found and all implants re-
mained stable. 

Abstention from smoking should 
be extended at least eight weeks af-
ter the implantation in order to per-
mit the healing phase of the osteo-
blasts to take place.

Follow-up examination

Follow-up examinations were 
performed according to the criteria 
of Albrektsson et al. and Buser et 
al.3–5 These success criteria for im-
plants are widely cited and generally 
accepted. A lack of osseointegration 
is commonly distinguished by im-
plant mobility and radiolucency. The 
criteria used describe the absence of 
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CASE 1 

Fig. 1: Initial situation: severe bone defects and implant in situ. 
Fig. 2: Micro-osteoperforation in order to enhance bone formation. 
Fig. 3: 3-D modelling of NanoBone.
Fig. 4: Application of pericard membrane. 
Fig. 5: New bone around implants. 
Fig. 6: Detail of new bone formation. 
Fig. 7: Situation after treatment. 
Fig. 8: Final situation.
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