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_Introduction

Itall started with an inquiry from a well-known
professional journal of implantology asking for a
contribution to acknowledge their having been in
business for 15 years. Then there was the inciden-
tal telephone call by anacademic teacher who had
accompanied and supported me in my first steps
in implantology. When | asked him about the up-
coming publication project, | received a both
spontaneous and surprising reply, “The last 15
years—those were the mostimportantyearsinim-
plantology"!This fromarenowned university pro-
fessor who was instrumental in establishing im-
plantology—I was impressed. Later on | had to ask
myself, "Is this really true?" The result of my trac-
ing this development is this article—a personal
retrospective.

_Phases of implantology

If one considers oral implantology with regard
to its major developments, three phases are evi-
dent: (i) the empirical and experimental phase; (ii)
the arrival of implantology in universities and sci-
ence; (i) the mass phenomenon of implantology.
I would like to add that thisis a rough and probably
superficial division to some extent. Please, how-

ever, allow me to apply it within the scope of this
personal—and not exhaustive—review.

Lookingbackatthese pastfifteenyears, | will barely
touch on phase II, but will discuss phase Il fully. This
entailsdifferentdirectionsand priorityareas that col-
leagues working in implantology experienced. When
[ browsed through implantology textbooks and jour-
nals from this period, | realised even more that im-
plantology had undergone considerable change in
this relatively short period of 15 years. | would like to
recount my highlights of implantology from this pe-
riod in the following paragraphs.

_Farewell to the tristesse of papers

A seemingly minor issue to start with: the variety
and quality of dentistry-specific print media and of
digital media, particularly print layout, has developed
substantially during the past 15 years. This holds true
not only for implantology, but also for dentistry as a
whole. The appearance of some professional journals
up until the mid-1990s was reminiscent of an official
legalamendment, butamazing things have happened
since.The quality of colour printing (whichis the norm
now, but used to be subject toa surcharge for authors
who wanted to include colour images), the accuracy
of images, the paper—all of these make for a high
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quality appearance and leave a lasting impression on
the reader. This has clearly been an advantage also for
implantology because now highly complex correla-
tions can be more easily conveyed and "sometimes a
picture is worth a thousand words" Ideally, e-learning
and electronic professional journals supplement the
current training needs of the younger generation of
dentists especially.

_The end of dogmas

While implantology was marked by many dogmas
from its beginning and the mid-1990s, this had
changedatthetimewhenour 15-yearobservation pe-
riod begins. However, implantology was later called
into question in its entirety. Whether it was healing
times, waiting times after augmentation or prosthetic
concepts—everything underwent scrutiny. On the one
hand, some of these dogmas did in fact prove to be no
longer sustainable because of remarkable develop-
ments, especially improvements in implant surfaces.
On the other hand, the mark was at times overshot in
the elimination of other dogmas, creating the need to
back-track. This was a painful experience for both pa-
tientsand implantologists.

Onedogmathatweencounteredin the observation
period wasthatofastrictrefusal ofimmediateimplant
placement. There is general consensus today, however,
that under suitable conditions an immediate implant
placementcan bea high quality and sustainable alter-
native to established procedures. One clinical case
shows animmediate implant placement in the maxil-
lary anterior teeth: the extraction and the immediate

implant placement of a maxillary anterior tooth that
was not worth preserving under the guidance of a
drilling template and implant position (Fig. 1), transfer
into the oral cavity (Fig. 2), and the condition immedi-
ately after insertion of the implant crown (Fig. 3).

_The prospering of the implant market

A welcome variety of new implants, implant forms
and prostheticoptionshasbecomeareality in the past
15 years. Special implants were developed for special
indications so that now even a mandibular molar can
bereplaced byacorrespondingsizedimplant, followed
by insertion of a corresponding sized implant crown.
Figures 4 to 7 show the clinical and dental appearance
of these in a patient. Implantologists who placed sev-
eral hundred implants annually were considered the
bigplayersontheimplantmarketinthe 1990s. Achiev-
ing the mark of 100,000 implants placed per year in
Germany signified that the peak had been reached.
This was not the case, since the one-million mark was
alsoreached within the scope of a rapid, almost unim-
peded development. While the increase has been
slower in recent years and global economic develop-
ments even caused a brief decline, today we can as-
sume that the implant market will continue to grow.
The maximum growth phase falls into our observed
period.

_Development in the eyes of implant
manufacturers

From manufacturer to global player—this would
be an accurate description of the development of
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some implant manufacturers. The development of
some of these companies over the past 15 years, the
size of their companies and the number of their em-
ployees today are indeed impressive. And these pros-
perous companiesshare other characteristics as well:
the acquisition of products and entire firms in order
to expand or supplement their product portfolio and
their pressing on to the field of digital dentistry
(CAD/CAM, planning, etc.), into which these global
playersinvestlarge sumsof money. Revenues mustbe
generated so that these investments can be made—
and they are still made, albeit declining owing to the
economic crisis.

Still, the implant market is booming. Although the
consistently two-digitannual growth rates some im-
plant manufacturers had started to become used to
have become more moderate today, a great deal of
money can be made with implants. As a result, an
ever-increasing number ofimplantsuppliersand sys-
temsmakeitimpossible for theindividual user tokeep
track. Aside from new systems, an increasing number
of generics are being launched on the market.

_Focus on red-white aesthetics

The Presidentof the German Society for Dental Im-
plantology (Deutsche Gesellschaft fiir Zahnérztliche
Implantologie), Prof Frank Palm, aptly remarked,
"What was celebrated as a triumph for some col-
leagues 20 yearsago is today taken to court." Dentists
whopractisedimplantology were not prepared to find
themselves confronted with a debate that had spread
from North America to Europe: thatof red-white aes-

thetics. This new focus on achieving the highest pos-
sible aesthetics for implant-prosthetic treatments
was linked to implantology and distanced itself from
surgery, which had been dominant up until that time.

In the early phase of implantology, the main focus
was on safe placement and the best possible place-
ment in the bone, sometimes even at the expense of
subsequent prosthesis treatment owing to un-
favourableplacementoftheartificialabutmentteeth.
Now, however, prosthetic standards and issues have
become the centre of the discussion. Placement tech-
niques were modified and new techniques were es-
tablished in order to satisfy these requirements. Pa-
tientsnolonger,oronly occasionally,acceptdemand-
ing and complex cases like the following case.

Bothimplantsintheanterior maxillary region were
placed too far buccally,and there wasagap of 5.5mm
between the implant shoulder and the cemento-
enamel junction of the adjacent teeth ( Figs. 8-10).
Treatment with a long-term temporary restoration
would only have yielded an unsatisfactory aesthetic
result. However, under certain surgical and dental
conditions—as shown in our second example—supe-
rior results and stability for a period of ten years can
beachieved evenwith challenginginitial situations.In
1999, an immediate implant was placed in region 12.
The following images show the steps of treatment
(Figs. 11-13). The last image shows the condition af-
ter ten years (Fig. 14).

This development was made possible mainly by
massive improvementsin the area of augmentations,




which can now be performed with significantly higher predictability. This development
wasfurtherenhancedbya considerableimprovementin the training ofimplantologists.
These improvements are significant for both undergraduate study and post-graduate
training. Thus, the universities and professional associations who have contributed im-
mensely in this area deserve much credit in this respect.

_The battle of healing times

It wasbutan episode, yet one that caused an incredible furor at the time: the debate
about shortened healing times. Stimulated by a media hype in which the specialised
pressonly played second fiddle and the lay press appeared to be in the lead, the healing
timesof someimplant manufacturers were inflated. Values were corrected downwards
almost on a daily basis. Some manufacturers went along with it, while others remained
firm. Some participants felt they needed to be at the forefront, others stayed out of it.
Ashortbut remarkable ascent was followed by a rapid crash.

Apersonal highlight for me was an article in a tabloid newspaper that said, “Extrac-
tion in the morning; directly followed by augmentation and implantation; a firmly
seated supra-construction implemented at lunch time, and then endless servings of
spare ribs"! As can be seen from this euphoric statement, some got carried away, while
others had to painfully back-track. What remains is the realisation that, owing to im-
proved surfacesand other conditions, the long healing times recommended in the early
phase of implantology can in fact be reduced considerably, but not atany cost.

_New options for improving
the implant site

The afore-mentioned dominance of prosthetic implantology was only possible be-
cause many new and safer augmentation procedures were established during the ob-
servation period, enabling dentists to design the osseous bed for theimplantasdesired.
Revolutionary augmentation procedures in the area of the maxillary posterior teeth,
which had been the focus of discussion in the first year of the period in question, con-
stituted another important approach for real progress.

Thanks to surgical technigues for sinus lifts, which underwentan incredible number
of modificationsalso with regard to less invasive procedures, it was possible to treatar-
eas of the jaw that had previously been considered impossible or that could only be re-
stored forimplantation by way of highly invasive orthodontic procedures. While initial
sinus-lift procedures were generally reserved for highly specialised centres, they have
now become common knowledge in implantology and are offered and performed ex-
tensively.

_Establishing virtual implantology

It seems easy to figure out what the old-school fraction must have thought about
thenew planningand placementoptionsfororalimplants.Thisfraction hadalready had
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ahard time accepting the development from surgical
to prosthetic implantology, and they were strictly
against the new digital procedures that were emerg-
ingincredibly quickly. With the rapid spread of den-
tal volume tomography, which opened a new di-
mension to dental image diagnostics, a multitude
of planning programs and aids were placed on the
market.

The suggestion by some opinion leaders to de-
fine validity and establish standards with regard to
these new techniques, which aregenerally based on
3-D X-ray data, was especially frowned upon. | feel
that a good compromise has been reached, owing
toanticipatory and serious discussions held during
consensus conferences and congresses, as well as
atuniversities and within the dental associations.

These new techniques are immensely helpful in
the treatment of complex cases, and they are even
indispensable for highly complex cases. The treat-
ment of simple cases usually does not require the
use of these techniques. In fact, they should not be
used in such cases owing to the radiation exposure
when obtaining 3-D data.

_Of promises and realities

Themes of the congresses during the first
decade of the observation period contained gener-
ally positive statements and depicted new oppor-
tunities in implantology, which exceeded the then
current options by far and expressed a belief in
boundless growth. This coincided with many posi-

tive statements and evaluations by implant manu-
facturers and distributors. However, all this
changed considerably during the past five years.

Suddenly, new topics were given priority, which
shaped specialists' conventions—topics that had
previously been partially suppressed if notnegated.
[ remember only too well theimplant congress held
by a very important American implant manufac-
turerin Frankfurt/Mainin 1998, where | reported on
a concept for the treatment of peri-implantitis de-
veloped at the University of Freiburg and was then
rebuked by the main speaker, who was from the
USA, during the ensuing panel discussion. He as-
serted that he had "not seen one case of peri-im-
plantitisintwentyyearsofimplantology—this phe-
nomenon does notexistand, ifit occurs, itcanonly
be attributed to a lackin skill on the part of the im-
plantologists." How times have changed. However,
trouble-shooting and complications in implantol-
ogy and even the word "failure” have been men-
tioned in the themes of many congresses held by
leading professional associations of implantology
in the past years.

_Patients' expectations

While a consistently positive and at times even
euphorictone prevailed regarding the topicofim-
plants for many years, a few critical voices and
later increasing criticism emerged at the begin-
ning of the observation period. This was—concur-
rent with a noticeable increase in the number of
implants—based on the considerable increase in



implantology failures and complications. The fol-
lowing images depict total implantological fail-
ure—the loss of a purely implant-supported com-
plete maxillary restoration caused by an infaust
peri-implantitis (Figs. 15-17), leaving profound
osseous defects.

However, in line with the consistently positive
evaluation of implants and the persisting promise
that the use of implants would yield optimum re-
sults always—and often publicised by the lay
press—our patients' expectations have increased
considerably in the past 15 years. Patients assumed
that, regardlessoftheindividual situation, he orshe
would always receive the optimum results. In this
regard, it seems reasonable to maintain a self-crit-
ical attitude and to concede that we did not always
contradict this general assumption vehemently
enough.

And then whatwasbound to happen, happened:
attimes, theresultwasnotwhat the patienthad ex-
pected. An awkward situation arises when the den-
tist, based on the initial diagnosis, considers the re-
sult to be successful and the patient considers ita
failure. Along-time legal expert sums up this situ-
ation accurately by stating that, "Two-thirds of all
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pending court proceedings were filed by patients
whose expectations were disappointed.” Rather
unfortunately, the increasing number of court pro-
ceedingsare mostly related toimplantology. Itcan-
notbe by chance that the premiums for mandatory
professional liabilityinsurance have increased con-
siderably.

_Emerging criticism

German periodontists Dr Thomas Kocher re-
ferred to implantology as “the red light district of
dentistry”. Whether this evaluation is justified is a
matter to be decided individually. Personally, | do
not agree with this evaluation, but a grain of truth
mightbe foundinitsreference toovertreatment.In
thisregard, the extraction of teeth in favour of im-
plants,even when notindicated,isaconcern voiced
increasingly by periodontistsand those in favour of
conservative treatment.

We have to address thisissue by individual eval-
uation of each patient, as well as through academic
discussion. Implant versus tooth preservation has
been a frequentdebateat conventionsand implant
symposia in recentyears. In my opinion, this would
not have been possible ten years ago.
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_Trouble-shooting concepts

Unexpected complications, such as implant frac-
tureand failure ofimplant supra-structure connec-
tions (Figs. 18-21), necessitated the development of
surgical and prosthetic trouble-shooting concepts
and modification of constructions in implant and
abutment design. However, these were not readily
available and have notyet been finally agreed upon.
In other words, they cannot be said to be common
knowledge inimplantology, atleastnotin the treat-
ment of peri-implantitis. Similar statements can be
made with regard to pre-implantology arguments,
where a pleasing variety of surgical techniques and
materialsislisted, butno generally valid scheme has
been agreed upon.

The fact that the need to develop and convey
these trouble-shooting conceptsisgenerally recog-
nised today and that these concepts are yet widely
supported by the participants on the implant mar-
ket is gratifying. The specialist press has made a
valuable contribution here and continues to do so—
numerous articles that received a great deal of at-
tention during the past 15 yearsare those thatdealt
withimplantology and implant-prosthetic trouble-
shooting.

_Digital implantology

| consider the establishment of 3-D diagnostic
imaging, with all associated possibilities, to be the
significant development during the 15-year obser-
vation period. It is true that only implantologists
used the new 3-D technology during the initial
phase of dental volume tomography (because they
made up the group of dentists who could actually
afford this expensive equipment); nevertheless,

3-D technology constituted a quantum leap for
dental diagnosticimaging as a whole.

Today, we have almost unbelievable possibilities
at our disposal that even the greatest optimists
would not have considered possible 15 years ago:
highly complex patient cases can now receive min-
imally invasive treatmentand have implants placed
even without the need for augmentation.

Ourfirstcaseshowsahighlyatrophied mandible,
inwhich fourimplants could be placed withoutany
prioraugmentationowingto3-Ddataandplanning
(Figs. 22-24). Three-dimensional diagnostics are
sometimes also employed to clarify facts when
complications have arisen, for example neural le-
sions after implantation (Figs. 25 & 26) and bone
necrosis after administration of bisphosphonates,
and erroneously diagnosed as peri-implantitis
(Fig. 27).

_My personal conclusions

It is difficult to draw a conclusion regarding the
developmentofimplantology over the past 15 years
because it has been so multifaceted and rapid. To
conclude, | would therefore like to quote my aca-
demic teacher and former supervisor, Prof. Wilfried
Schilli, who, as a founding member of the Interna-
tional Team for Implantology, was undoubtedly
among the pioneers of implantology and has con-
tributed to improving implantology through his
university work: "Who would have thought thatim-
plantology could develop like it did in less than
twenty years."

This very true statement encompasses many as-
pects: the admiration and appreciation of what has
beenachieved, thesatisfactionwithhavinginitiated
aprocedure thatis considered to be the safestin the
entire field of medicine, and some criticism regard-
ing any development in oral implantology that did
not turn so well or went off course._
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