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_It is a sign of the times that the dental industry and dental laboratories are trying to add
to the value of implantology through the use of innovative technology and service concepts.
Individual dentists practicing implantology are facing a number of current challenges, espe-
cially economic ones. Whether in the case of intraoral scanners, 3-D diagnosis and 3-D plan-
ning or CAD/CAM manufactured prostheses, the time for stand-alone applications is over. The
largest implant manufacturers believe that the future lies in all-in-one solutions which focus
in particular on patients’ needs—i.e. which are gentle, safe, functional, aesthetic, long-lasting
and of high quality. 

Implantology associations such as DGZI are under an obligation to inform dentists, dental
technicians and dental staff about these new methods, systems and approaches, but also to
critique them at the same time. A specialized podium discussion on the topic of “Digital im-
plantology—What will and what must be done?” will look at the topic of digitalization in the
fields of general dentistry and implantology, and will play an important role at DGZI’s 41th In-
ternational Annual Congress in Cologne. Experts from home and abroad as well as university
professors and dental practitioners will carry out an in-depth discussion and present contem-
porary concepts. 

The board of the German Association of Dental Implantology (DGZI e.V.) looks forward to
meeting you on September 30 and October 1, 2011, in Cologne.

Dr med dent Roland Hille
Vice President of DGZI

Digital implantology

—a sign of the times
Dr med dent Roland Hille
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I case report _ prevention of implant resorption

Fig. 1_Jose Conte (1997).

Fig. 2_Jose Conte (2007).

Fig. 3_ I.P.S.P.S. diagram for 

implants of 3.26, 3.76 and 4.10 mm

in diameter.

_Various surgical techniques for bone augmen-
tation of the maxilla and mandible are mentioned in
the literature. This article offers viable alternatives to
maxillary and mandibular surgery, helping to prevent
implant resorption in molar areas.

_Back to the roots: “Implantology 2000”

The implantology profession agrees that a greater
number of implants to support the prosthesis is a de-
termining factor of success. A greater number of im-
plants decreases the number of pontics, improves the
biomechanics by reducing strain on the prosthesis and
dissipates stresses more effectively to the bone struc-
ture, especially at the crestal level. The maximum os-
seous surface area and adequate bone density are re-
quirements for long-term resistance to occlusal
loads.7 In addition, the greatest functional surface area
is required in the crestal 5 mm of the implant body.
Comparisons between natural tooth roots and 
implants show that increasing the surface area by 
increasing the number of implants is a prime require-
ment for achieving long-term success of dental 
implants.10

In the past, the replacement of one molar with a
single implant was widely accepted as the recom-
mended standard practice.8 As an innovative and vi-
able alternative to the current standard practice, re-
placing mandibular molars with two implants and
maxillary molars with three implants has been suc-
cessfully applied since 1994, in other words one im-
plant per root lost. This technique of using multiple im-
plants preserves the natural crown–root ratio of mo-
lars. More importantly, multiple implants reduce and
balance the occlusal forces. This reduction in occlusal
forces greatly reduces implant–bone stress on the sur-
face contact areas in the posterior regions of the
mouth where the maximum stress is placed on the mo-
lars.

In the 1980s, force reduction and surface area were
difficult to balance in the posterior regions of the
mouth. Studies clearly demonstrate that the forces are
often 300 % greater in the posterior areas compared
with the anterior regions of the mouth. Bone densities
and strengths are 50 to 200 % weaker in the posterior
regions of the mouth. Yet, implants with a greater sur-
face area (according to length) were inserted in the an-
terior regions. Natural teeth do not have longer roots
in the posterior regions of the mouth, where stresses
are greater. Instead, increased surface area is achieved
with a greater number of implants, placing two im-
plants in each lost molar. In available bone of adequate
width, replacing the lost roots with the same number
of implants is recommended, placed in the same posi-
tion and direction that nature created (within
anatomic limitations),6 especially in cases in which
only a few millimetres of bone remain between the
cortical floor of the sinus and the crest of the ridge.10

This way, the distribution of the bite forces in key
points proposed by Misch in his paper at the World
Congress of Oral Implantology in Taipei in 2006 could
be achieved using thin implants inserted in strategic
positions, passing along the sides of the walls of the si-
nus to create a tripod to support the maxillary molars
and along the sides of the dental nerve to form the bi-
pod that mandibular molars need to support the oc-

44 Roots—44 Implants
A case report

Author_Drs Eduardo Topete A., Estela Topete Z., Eduardo Topete Z. & Alberto Topete Z., Mexico
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clusal forces. This could be achieved without trans-
planting osseous blocks from different parts of the
body, which makes it a less invasive implantology. The
disadvantages of sinus elevation, taking osseous
blocks from different parts of the body and nerve repo-
sitioning are well known.

Disadvantages of sinus elevation

1. Extended trauma of soft and hard tissues
2. Operation lasts considerably longer
3. Surgery exposes the wound to a higher risk of bac-

terial and viral contamination
4. Expanded post-operative swelling and high levels of

pain are inevitable with the risk of post-operative
complaints

5. Sometimes only 3 to 4 mm can be gained in order to
avoid creating large pointed loads on the sinus
membrane

6. The following may occur during or after the opera-
tion:
a) Soft-tissue complications
b) Rupture of the Schneiderian membrane
c) Contamination
d) Fistula
e) Cavity
f) Infection
g) Soreness
h) Lost of bone and resorption of the graft material

(resorption of more than 2 mm in two years)
i) Peri-implantitis
j) Bleeding

k) Exuding of pus
l) Future loss of implants.

Disadvantages of taking osseous blocks from different

parts of the body

1. Insensibility of the dental lower nerve when blocks
of mandible have been cut

2. Mandibular fractures
3. Numbness of the anterior or posterior mandibular

teeth when blocks are taken from the chin or the
area of the mandibular branch

4. Exposure of the blocks and fixation screws owing to
insufficient soft tissue to close the incision com-
pletely

5. Soft- and hard-tissue complications
6. Inflammation
7. Bleeding
8. Exuding of pus
9. Infections that may cause loss of the blocks.

Disadvantages of nerve repositioning

1. Extended trauma
2. Operation lasts considerably longer
3. Surgery exposes the wound to a higher risk of bac-

terial and viral contamination
4. Expanded post-operative swelling and high levels of

pain are inevitable with the risk of post-operative
complaints

5. Insensitivity of the lower dental nerve
6. Soft- and hard-tissue complications
7. Inflammation
8. Bleeding
9. Infections.

However, using CT, virtual models and guides could
be created to insert implants in the places in which
there is good bone quality and no nerves, arteries, si-
nuses or nose fossae are affected. This operation of in-
serting implants without soft-tissue reflection is min-
imally invasive and is usually of shorter duration. In
addition, the danger of contamination and post-oper-
ative complaints are less likely, the healing and os-
seointegration times are shorter, inflammation and
pain are minimal and, frequently, the patient reports
no pain at all.

The distribution of chew forces using individual im-
plants and one implant per root lost eliminates a
united rehabilitation,4 and also avoid the cantilever5

that causes the resorption of the mesial and distal
walls of the implants, owing to the leverage forces ap-
plied by the cantilever. Misch mentioned that with a
greater number of implants, resorption, bone loss and
the consequent loss of the implants can be avoided.  In
addition, Perel mentioned that poor planning of a case
will lead to failure. In his conference paper, “Plan it or
lose it”, he recounted that any case must entail plan-
ning for adequate function in the future and must

Fig. 4_ I.P.S.P.S. diagram for 

implants of 3.10, 2.75 and 2.50 mm

in diameter.

Fig. 5_Case of 27 crowns on 27 

individual implants (1991).

Fig. 6_Case of 40 implants in a 

58-year-old male patient (2001).

Fig. 4

Fig. 5

Fig. 6
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Fig. 7_Case of 40 implants, five-year

follow-up (2005).

Fig. 8_Dr Eduardo Topete presenting

his case at the University of Texas

Health Science Center (2003).

Fig. 9_Case of 44 implants in a 

57-year-old male patient (2005).

have a minimum of five years of
good function to be considered
a success. If we insert the max-
imum number of implants
while planning the position
and alignment that the roots
used to have perfectly, we can
avoid future resorption8 and
most importantly, pain, in-
flammation, stress and the
time that sinus elevation sur-
gery takes, as well as the place-
ment of autogenic bone blocks
or the repositioning of the den-
tal nerve.

Since 1994, the following
protocol has been in use: the
three roots of a maxillary molar

are replaced with three implants placed in the loca-
tions of the mesial, distal and palatal roots. This allows
an increased surface area in a region in which an in-
creased number of implants is particularly important,
owing to compromised strength and high occlusal
loads.

The maxillary molar sustains masticatory forces of
44 kg; therefore, it is recommended that it be replaced
with three implants rather than one or two short im-
plants. These three implants act as a tripod to sustain
the pressure and forces generated in the posterior re-
gion. When a sinus graft is not part of the treatment
plan, a sinus lift may be performed from inside the im-
plant osteotomy. Mesial and distal implants are usu-
ally 8 mm or greater in length. The palatal implant may
be longer to substitute the palatal root of the first
maxillary molar. A modified treatment plan includes
the use of at least two implants for each molar. In a
case of maxillary molars, 4 mm implants were placed
in the alveolar socket (after extraction) using implant
insertion without soft-tissue reflection and a delayed
immediate loading technique. A retrospective clinical
study of implant restorations showed that a greater

number of implants placed in such a way resulted in a
lower bone resorption.10

Another important issue that needs to be consid-
ered is that the diameter of clinical crowns is not the
same for all pieces. In order to ensure greater precision
in collocating individual crowns on molar implants,
the use of the Implant Positioning Space Paralelome-
ter System (I.P.S.P.S.) is recommended. With this sys-
tem, it is possible to equal the diameter of the lost mo-
lars by using two or three implants without resorting
to the use of voluminous and heavy implants that are
unable to provide the necessary bipod or tripod sup-
port needed in posterior pieces.

If we are to meet the aesthetic and functional de-
mands encountered in our modern and fast-paced
world, a more efficient and immediate unitary individ-
ual reposition of lost pieces is needed. This goal can
best be achieved by inserting implants without inci-
sions and without soft-tissue reflection. Such a tech-
nique offers an enormous advantage.9 At the same
time, it is strongly recommended that the least possi-
ble osteotomy be performed, on the basis of the prin-
ciples of osteo-compression. Otter proved physiolog-
ically that utilising osteo-compression results in a po-
tentially massive increase in venous pressure that pro-
motes ossification. As Salzstein and Erickson point out,
bone compression causes extra-cellular fluids to flow
around the surface of cells charged with osteoblasts,
and this produces faster osseous regeneration.

Histological studies carried out at Louisiana State
University by Block and Meffert have demonstrated
the principle of controlled functional osteo-compres-
sion. Within three months, single-piece implants im-
mediately exposed to loads showed more than twice
the bone density on the implant interface than two-
piece implants (implant plus post) without immediate
load exposure. Currently, single-piece implants with
built-in posts substantially improve the surgical -
prosthetic protocol, since their insertion is faster re-
gardless of whether the angle is 0, 16 or 26°, as is the
case using One-Stage Implants.

Previously, complications have arisen with pros-
thetic parts, but the insertion of single-piece implants
with osteo-compression will undoubtedly improve
the surgical, as well as the prosthetic prognosis. The
bone-compression technique especially improves
bone quality at the implant location. Special instru-
ments devised for this procedure ensure that the im-
plants are inserted into the posterior maxillary with-
out elevation of the cavity, since the insertion of im-
plants in the posterior maxillary quadrant is generally
recognised as a challenge, even to the most experi-
enced implantologist. This area has very poor bone
quality (D4) and deficiency adversely affects the pos-
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sibility of inserting sufficiently stable implants in this
area. In the presence of deficient alveolus crests, os-
teo-compression and artificial bone implants are rec-
ommended by Palti and Steigmann.

If we use the “implants without surgery” technique
developed in 1997, the general anaesthesia, the anxiety
and, most importantly, the traumatic surgery can all be
avoided, achieving a shorter healing time and osseoin-
tegration. There is no inflammation and no pain during
or after the procedure.9

_Clinical case report

In 1991 for the first time, a total oral rehabilitation
was performed, with 27 crowns on 27 implants in a 
51-year-old male patient. Each crown was individually
inserted, and the crowns were neither physically nor
chemically bonded to one another.8

The clinical goal was to follow the example set by na-
ture and copy the original human dentition as closely as
possible by setting individual crowns on implants.9 A
physiological prophylaxis of the alveolar bone structure
was made, replacing each tooth lost with one implant,
through the radicular insertion of intra-osseous im-
plants.7 Nature did not provide us with bridge prosthe-
ses but with individual pieces, each having to achieve
optimum mastication function. The patient was clini-
cally evaluated daily for one week following the inser-
tion of the implants and the provisional prosthesis. Sim-
ilar clinical evaluation was continued following the
placement of the permanent crowns for the first year to
observe the ongoing osseointegration process. There-
after, the patient was checked in three-month intervals
for three years after the procedure. After three years,
however, resorption of bone surrounding the maxillary
and mandibular molars was observed, and especially so
around the maxillary. On the other hand, no resorption

was observed around the front teeth. These clinical ob-
servations made in 1994 motivated clinicians to seek a
solution that would more closely imitate the shape, di-
rection, size, and number of roots that evolution pro-
vided for us. The goal was to recreate, as faithfully as
possible, a copy of the natural masticatory apparatus
with all its unique root structural configurations,
whether unipod, bipod or tripod in nature.

The idea immediately arose of replacing lost pieces
and their individual roots according to one implant per
root lost by using the same alveolus that nature had cre-
ated for this purpose. This procedure was developed fur-
ther, resulting ultimately in the collocation of implants
without soft-tissue reflection. This technique is termed
“implants without surgery” (without soft-tissue reflec-
tion) and was presented for the first time at an interna-
tional congress in 1997.9

Based on the extensive professional experience ob-
tained since 1974, the recreation of the more natural
alveoli for every one of the 40 roots that nature provided
for our dentition is recommended. (Neither the third
molars and the two separate roots of the maxillary first
bicuspids nor the two fused roots of the maxillary sec-
ond bicuspids were considered.)

The case pictured here was completed in May 2000
and was closely monitored thorough check-ups that in-
cluded orthopantomograms, digital X-rays and CT
scans every three months. No apparent resorption was
observed in this 58-year-old male patient. He continued
to show no periodontal complications, nor any compli-
cations associated with his implants. He was instructed
on the importance of maintaining daily dental hygiene,
including flushing and cleaning of the areas of contact
between the implants, gum and crowns with a pres-
surised water spray, vibrating brushes and vibrating
point devices in order to avoid bacterial plaque build-up.
It is well known, however, that this principle and ideal
technique of one implant per root lost cannot be imple-
mented with all patients. In addition to the great care
that patients have to observe in hygienic terms (as we
all do), the patient must have sufficient height and
width of the maxillary or mandibular bone selected for
the insertions. It is also very important to have experi-
ence in achieving total oral rehabilitation with 28 indi-
vidual crowns on 40 implants (one implant per root lost)
and without surgery (without soft-tissue reflection).
Such a case was presented during the 2002–2003 Pre-
ceptorship in Dental Implantology course held at the
University of Texas Health Science Center at San Anto-
nio, USA.

Recently, all the roots that made up a human denti-
tion were replaced, one by one. In this case of a 57-year-
old male patient, 44 implants were inserted (including
maxillary bicuspids with two implants). The goal of

Fig. 10

Fig. 11

Fig. 10_Case of 44 implants in a 

55-year-old female patient (2006).

Fig. 11_One implant per root lost.

Fig. 12_Three implants in each max-

illary molar (first and second).

Fig. 12
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Fig. 13_Two implants in each

mandibular molar.

Fig. 14_Two implants in a first maxil-

lary bicuspid that recreate a more

natural root configuration.

Fig. 15_Two implants in a maxillary

second bicuspid that recreate a more

natural two-root fusion.

Fig. 16_Replacement of each lost

tooth with individual implants of

4.10, 3.76 and 3.26 mm in diameter

and 16 mm in length.

recreating all the roots equally within the entire masti-
catory system was achieved on 11 March 2005. In March
2006, 44 implants were inserted in a 55-year-old female
patient, including thin implants passing along the sides
of the wall of the left sinus, according to one implant per
root lost.

_Materials and method

As maxillary molars are exposed to a high level of
stress (masticatory forces of approximately 44 kg), it is
recommended that lost roots be replaced with three im-
plants rather than one or two short ones. The three im-
plants will then act as a tripod and resist the forces and
pressure generated in the upper posterior regions of the
mouth. The length used for mesial and distal implants is
usually 8, 10, 12 mm or, if possible, a longer implant. The
palatal implant can be somewhat longer, since it is re-
placing the palatal root of a maxillary molar, which is the
longest.

Mandibular molars support chewing forces of ap-
proximately 31 kg. Therefore, the replacement of each
of the two roots with implants of 8, 10, 12 or 14 mm in
length is recommended, if the lower dental conduct is
too low.10

Maxillary bicuspids support forces of 22 to 28 kg. The
first one has two roots separated in the apex. This can be
replaced with two implants of 3.26 mm in diameter. The
second one with two fused roots ending in one at the
apex can be replaced with two implants of 3.26 mm in
diameter. These implants will give the bicuspids the bal-
ance of vestibular and palatal roots.

Maxillary and mandibular incisors receive mastica-
tory forces of about 15 to 16 kg. Since they naturally
have only one root, a single implant of the same length
as the extracted root is sufficient. When possible, a
larger implant may be used (within anatomic limita-
tions).3

_Conclusion

It is recommended that in the bone of the posterior
quadrants clinicians use two or three implants accord-
ing to “one implant per root lost in molars”10 with an os-
seous quality of D4 to create a greater predictability of
treatment outcome. When pieces are substituted with
individual crowns over the implants8 on maxillary and
mandibular molars, a greater positive outcome can be
predicted. Alternatively, by using the implants without
surgery technique (without soft-tissue reflection)9 de-
veloped in 1997, in combination with the technique of
osteo-compression for the insertion of one-piece im-
plants, any need for additional appointments to attend
to the possible complications of prosthetic components
may be negated. The use of these effective, cost- and

time-saving techniques will ultimately save the patient
unnecessary anguish, fear, stress, or even the possibility
of complicated and traumatic surgery. This technique
ensures the possibility of replacing all the 44 roots, one
by one, with implants that conform a natural human
dentition.

The techniques mentioned above also have the ad-
vantage of avoiding pain and inflammation both during
and after the procedure, which allows for a more rapid
healing and osseointegration of the implants.9Most im-
portantly, these techniques allow reposition and imme-
diate load (with provisional acrylic or polycarbonate
crowns) of each lost piece quickly, simply, effectively,
economically and with aesthetic concerns in mind. Also,
these techniques are less invasive and more affordable;
therefore, they can be considered viable alternatives to
extensive augmentation procedures._

Editorial note: A list of references is available from the 

author.

Fig. 13 Fig. 14 Fig. 15

Fig. 16
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_An adequate width and height of bone in an
edentulous area is essential when placing an implant in
order to obtain an ideal functional and an aesthetic
prosthetic reconstruction following placement.

Histological investigations have described the heal-
ing of extraction sockets (Amler et al. 1960). Tooth ex-
traction results in a loss of alveolar bone volume, both
horizontally and vertically owing to resorption. The
greatest amount of bone loss happens in the horizon-
tal dimension and occurs on the facial aspect of the
ridge. There is also a loss of vertical ridge height, which
is most pronounced towards the buccal area. As alveo-
lar bone is a tooth-dependent structure, the normal
post-extraction healing is resorptive. Because the crest
of the buccal bone is composed of bundle bone, this re-
modelling results in vertical reduction of the crest

(Araújo & Lindhe 2005). The majority of the dimen-
sional alterations of the alveolar ridge (two-thirds)
takes place during the first three months following ex-
traction, and an average of 40 % of original height and
width is expected to be lost after three years (Lekovic et

al. 1997; Schropp et al. 2003).

The most predictable way to maintain the width,
height and position of the alveolar ridges is to perform
ridge preservation at the time of tooth extraction. This
procedure requires an intra-socket osseous graft and
the use of a membrane and should reduce the mor-
phological changes in alveolar bone (Lekovic et al.

1998; Wang et al. 2004). In a six-month animal study,
Araújo and Lindhe demonstrated that the placement of
a biomaterial in an extraction socket may modify the
remodelling and ridge resorption that occurs following

I case report _ ridge preservation and GTR

Figs. 1 & 2_The patient was referred

for extraction of a right temporary

mandibular second molar.

Figs. 3 & 4_Image of the combined

two- and three-walled bony defect of

6 mm and 5 mm, and the fenestration

of the buccal plate.

Figs. 5 & 6_A ridge preservation

technique was performed using a

xenograft material and a double layer

of resorbable collagen membrane.

Ridge preservation and GTR
with a xenograft and resorb -
able collagen membrane
Author_Drs Mariana Baglivo, Prof Hugo Campos, Prof Miguel Angel Carrasco, Prof Andrés Pascual, 

Prof Paul Levi & Prof José Nart, Spain
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tooth extraction. They observed that there was an av-
erage of 35 % of ridge resorption in natural healing and
only 12 % in the grafted sites (Araújo & Lindhe 2009).

The materials and the surgical techniques in use to-
day simplify ridge preservation before implant place-
ment and enable clinicians to ensure the functional and
aesthetic outcome of the implants and subsequent
restorations more predictably. Various natural and syn-
thetic bone graft materials are available for the clini-
cian to use for ridge preservation. Bone grafts in gen-
eral are divided into four major categories: autogenous,
allografts, xeno grafts and alloplasts. Although the gold
standard is the autogenous graft, studies have proven
the reliability and functionality of using either an allo-
graft or xenograft, which avoids the creation of an ad-
ditional surgical site for bone harvesting. In addition,
there is rapid resorption of autogenous grafts, which is
much slower with mineralised allografts or xenografts
(Artzi et al. 2000; Vence et al. 2004; Irinakis 2006).

The use of barrier membranes has become a stan-
dard of care in guided bone regeneration and for 
alveolar ridge preservation and/or augmentation. The
membrane excludes fast growing cells—epithelial and
connective tissue cells—while enabling mesenchymal
progenitor cells to proliferate and to differentiate into
osteoblasts. When this surgical technique was estab-
lished initially, membranes made of expanded polyte-
trafluoroethylene (ePTFE) were used. Although clinical
and experimental studies found excellent treatment
results using ePTFE membranes, wound healing com-
plications with infection sequelae arose following the
exposure of membranes. Therefore, clinicians and re-

searchers have advocated the use of bioabsorbable
barrier membranes (Zellin et al. 1995). There are two
main materials used to manufacture bioabsorbable
membranes: collagen derived from an animal source
and synthetic materials. The ability of collagen to pro-
mote progenitor cell adhesion, chemotaxis, homeosta-
sis and physiological degradation, along with its ease
of manipulation and low immunogenicity, make it an
ideal barrier material (Rothamel et al. 2004).

Successful regeneration is possible, provided that
cell exclusion and space maintenance prevails for the
time needed for repopulation of the site with progeni-
tor cells. This period may vary between three to 
12 months for bone regeneration in edentulous areas.
The structural integrity of implanted bioabsorbable
barrier membranes needs to be preserved for an ade-
quate period to allow maturation of the newly formed
tissue under the membrane-protected space.

The purpose of the present case report is to evalu-
ate clinically and histologically a ridge preservation us-
ing a xenograft and resorbable collagen membrane fol-
lowing tooth extraction.

_Case

A 40-year-old female patient was selected for this
case report. Other than localised periodontal disease
around a right temporary mandibular second molar,
she had no systemic disease. The patient was referred
for extraction of this molar. The reason for the extrac-
tion was type III mobility and the radiological image
(Figs.1 & 2).

Fig. 7_The flaps were replaced and

were sutured without obtaining com-

plete socket coverage.

Figs. 8 & 9_Clinical and radiographic

view at six months following ridge

preservation.

Fig. 10_Surgical re-entry for implant

placement. Clinically, xenograft par-

ticles were well integrated into the

alveolus, and the regenerated area is

easily distinguished from the original

bone tissue.

Figs. 11 & 12_A bone biopsy 

specimen was harvested in the area

previously regenerated using a bone

trephine drill.

Fig. 9 Fig. 10 Fig. 11

Fig. 6 Fig. 7 Fig. 8
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Fig. 13_Implant placement.

Figs. 14 & 15_All samples show new

bone formation with the newly

formed bone strongly adherent to the

bone graft particles.

Table I_Histological and histo-mor-

phometric evaluation of the xenograft

as an alveolar bone graft material.

Surgical treatment

Following administration of local anaesthesia (4%
articaine and 0.001% epinephrine), the tooth was el-
evated and an atraumatic extraction was performed.
A full-thickness mucoperiosteal flap was elevated to
expose both the labial and the lingual aspects of the
alveolar ridge. The extraction socket was then curetted
to remove all the soft tissue. A combined two- and
three-walled bony defect of 6 and 5 mm and a fenes-
tration of the buccal plate were observed (Figs. 3 & 4).
A ridge preservation technique was performed using a
xenograft material (a blend of granules of depro-
teinized bovine bone [90 %] and porcine collagen fi-
bres [10 %]; Bio-Oss collagen, Geistlich) and a double
layer of resorbable collagen membrane (BioGide,
Geistlich; Figs. 5 & 6). The flaps were replaced and were
sutured with GORE-TEX without obtaining complete
socket coverage. Thus, the membrane remained ex-
posed (Fig. 7).

Post-operative care

The patient was given 600 mg ibuprofen every eight
hours for the first four days and 500 mg amoxicillin
every eight hours for the first seven days and 10 ml 0.20
% chlorhexidine gluconate rinses for 30 seconds twice
a day (1-0-1) from the day of the operation until day 14
after surgery was prescribed. A toothbrush with extra
soft bristles was recommended from the second week.

The patient was advised to avoid chewing on the oper-
ated side, and refrain from consuming hot food and
drinks for two weeks. A follow-up visit was scheduled
for seven days post-treatment, and the sutures were
removed after 14 days.

Surgical re-entry for implant placement 

(at six months following ridge preservation, Figs. 8 & 9)

Following local anaesthesia as described above, a
crestal incision was done and a full-thickness flap was
raised in preparation for implant placement (Fig. 10). A
bone biopsy specimen was harvested in the area previ-
ously regenerated using a bone trephine drill. Follow-
ing the biopsy, the planned implant was placed (Figs.
11–13). The specimen was fixed in a solution of 10 %
neutral buffered formalin, then dehydrated in ethanol
and embedded in methyl-methacrylate resin. Finally,
the section was stained with basic fuchsine and tolui-
dine blue, and was observed with an optical microscope
at 200x and 400x magnification.

Clinical and histological analysis (Figs. 14 & 15)

Clinically, xenograft particles were well integrated
into the alveolus, and the regenerated area was easily
distinguishable from the original bone tissue. The new
bone formed was firmly attached to the particles of
xenograft. The histological analysis revealed no in-
flammatory response or fibrous encapsulation of par-

Fig. 12 Fig. 13 Fig. 14 Fig. 15

Evaluation

time

(months)

Membrane New bone

(%)

Residual

particles

(%)

Connective

tissue (%)

Inflamma-

tory 

response

Artzi, 2000 9 No 46,3 30,8 22,9 Minimum

Vence, 2004 4 Collagen 26 16 – 25 % sites

Barone,

2008
7 Collagen 35 29 36 No

Cardaropoli,

2008
4 Collagen – 24,5 – No

Lee, 2009 4–6 Collagen 23,6 25,4 34,1 Occasional
Table I

https://azadmed.com/
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ticles of the graft material. All samples showed new
bone formation with the newly formed bone strongly
adherent to the bone graft particles.

_Discussion

The aim of this case report is to evaluate guided
bone regeneration after tooth extraction with a
xenograft material. The use of a bone substitute can
avoid bone harvesting from a donor site, thus reduc-
ing patient discomfort post-operatively.

In a randomised clinical study, Barone et al. (2008)
compared extraction-only treatment to ridge preser-
vation with xenograft (cortico-cancellous porcine
bone) and collagen membrane. Seven months after
tooth extraction, a greater horizontal width reduction
of the residual alveolar ridge (8.1 mm versus 6.3 mm)
in the extraction-only group was observed. A reduc-
tion of vertical ridge height was also observed. These
findings were in agreement with previous studies
(Iasella et al. 2003). Deproteinized bovine bone has
proven to be a highly biocompatible and osteo-con-
ductive material that acts as a natural scaffold for
bone formation, and has a low rate of resorption (Car-
magnola et al. 2003; Barone et al. 2008).

The absence of inflammatory signs around the
xenograft particles suggests that this is a safe and
biocompatible biomaterial (Barone et al. 2008). Many
studies have demonstrated the absence or a minimal
amount of inflammatory infiltrate (Cardaropoli &
Cardaropoli 2008), but in a clinical and histological
study evaluating ridge preservation with xenografts
in humans, Vence et al. (2004) observed some histo-
logical inflammation, primarily polymorphonuclear
neutrophils in the trabecular spaces, in three of 12
treated sockets, at four months. However, there was
no clinical inflammation, and all sites had complete
soft-tissue closure by three weeks. The authors sug-
gest that the inflammation may have been related to
resorption of the graft particles.

The efficacy of a xenograft as an alveolar bone
graft material may be the result of a combination of
factors: its osteo-conductive capacity, the increase of
mineral content in the grafted area necessary for
bone formation and its density in order to provide sta-
bility to the graft and to persist for many months
(Barone et al. 2008; Artzi et al. 2000).

The histological analysis revealed that in all sam-
ples there are residual particles of the xenograft, in-
cluding studies at nine months (Artzi et al. 2000). Ac-
cording to studies, the volume of residual bone graft
material may vary between 16 and 30 %. The volume
of new bone formation varies between 23 and 46 %
(Table I).

Histological and histo-morphometric studies
have observed that the formation of new bone and
the resorption of the xenograft particles is a slow and
gradual process. In a nine-year study of a sinus eleva-
tion with a xenograft, Traini et al. (2007) observed an
increase in bone formation over time, a decrease in
the marrow spaces and a slow resorption of the bio-
material. Sartori et al. (2003) presented a case of a si-
nus augmentation with a xenograft and histo-mor-
phometric evaluation after ten years; he observed
that the absorption of the xenograft is slow but con-
stant. He saw a resorption of 3.6 % per year for the
first two years and a significant decrease in the next
eight years, with an average rate of resorption of 0.58
% per month.

According to several studies, once the xenograft is
in contact with mineralised bone, it acts similarly to
the host bone, providing a biologic support for dental
implants (Haas et al. 1998). The success of implants
placed in regenerated areas of up to 40 % of xenograft
residual particles seems to be similar to those placed
in native bone (Carmagnola et al. 2003).

_Conclusion

The ridge preservation technique limits hard-tis-
sue resorption following tooth extraction. A
xenograft with a resorbable collagen membrane has
been proven to be a clinically successful means of
restoring a bone defect. The histological examination
confirmed the presence of newly formed vital bone
almost completely surrounding xenograft particles
throughout the biopsy samples._
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_This clinical case required optimal implant place-
ment based upon a restoratively driven treatment plan
and guided surgery. To achieve this goal, we made use
of CT scans, SimPlant planning software (Materialise
Dental), the new Zimmer Guided Surgery Instrumenta-
tion and the new Immediate Smile model (Materialise
Dental). The patient was a 49-year-old white female in
good health, completely edentulous in the maxilla and
wore a complete upper denture. On the lower jaw, she
wore an implant-retained over-denture. 

The planning phase for the case began with a CT
scan utilizing the i-Cat and the Dual Scan protocol (Ma-
terialise Dental). The patient’s existing denture was
transformed into a scan prosthesis by gluing eight Dual

Scan Markers onto the surface. A radiolucent bite index
was made to secure the prosthesis in the correct posi-
tion.

The patient was first scanned in the i-Cat 17–19
while wearing the conversion prosthesis and the bite
index. In a second scan, the conversion prosthesis was
scanned alone. The resulting CT data was loaded into
SimPlant, and the scan prosthesis was superimposed
upon the study using the SimPlant Dual Scan wizard
(Fig. 1).

Using SimPlant, the optimum implant positions
were determined, based upon available bone with a
minimum of 3 mm between implants, and the design of

I clinical technique _ immediate restoration

Immediate restoration
in the fully edentulous
maxilla region
Author_Dr Max J. Cohen, USA
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Fig. 2Fig. 1

Fig. 4Fig. 3 Fig. 5 Fig. 6
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the final restoration (Fig. 2). The resulting treatment
plan was submitted to Materialise Dental for fabrica-
tion of a SurgiGuide and an Immediate Smile model.

I received the Immediate Smile model, which con-
tained a duplicate of the scan prosthesis, a bone
model with a silicone soft tissue, and a mucosa-sup-
ported SurgiGuide. The bone model came with eight
openings corresponding to each of the eight implant
positions as designed in the SimPlant plan and corre-
sponding exactly in size to the dimensions of Zimmer
analogues.

The bone model came with a screw fixation system,
which allowed me to recover the analogues. The sili-
cone soft tissue on the model also corresponded to re-
alistic soft tissue. I also received written drilling in-
structions and a prolongation report detailing the

depth and size of each osteotomy. Zimmer analogues
were placed in the Immediate Smile model (Fig. 3). The
duplicate of the scan prosthesis was used to mount the
bone model with the soft tissue on an articulator 
(Fig. 4), giving correct orientation and vertical dimen-
sion. This made it possible to fabricate a provisional
that would be used for immediate loading following
implant placement. The mounted model was then
used to create an orientation jig for the SurgiGuide
(Fig. 5). The jig assured that the SurgiGuide was posi-
tioned in the mouth exactly the same way as the scan
prosthesis had been positioned in the mouth. This is a
very important step for a mucosa-supported SurgiGu-
ide because of the flexibility of the soft tissue (mu-
cosa). Both the duplicate of the prosthesis and
SurgiGuide fit perfectly onto the Immediate Smile
model, allowing for fabrication of an accurate orien-
tation jig on an articulator.

Fig. 7 Fig. 8 Fig. 9

Fig. 10 Fig. 11 Fig. 12
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The surgical guide was placed in the patient’s
mouth, and the tissue was punched utilizing a tissue
punch (Figs. 6–8). Then, the surgical guide was again
oriented in the patient’s mouth with the orientation jig
created on the articulator and stabilized with three
SurgiGuide fixation screws (Fig. 9). Utilizing the Zim-
mer Guided Surgery Instrumentation and Guided Sur-
gery drills (Fig. 10), all eight osteotomies were created
and completed using minimally invasive flapless sur-
gery (Figs. 11 & 12). The Zimmer guide is a SAFE system, 
accurately providing for depth and size.

The right and left molar (teeth #3 and 14) os-
teotomies were created short of the maxillary sinus.
Then, using the new Sinus Crestal Approach Kit (Zim-
mer), I extended these two osteotomies into the left and
right maxillary sinuses. Alloplastic bone (Puros, Zim-
mer) was placed into the sinus cavity through the os-
teotomy and spread using the paddle-shaped spread-

ing bur. Then, all eight implants were placed. Each had
initial stability exceeding 35 Ncm. I decided to immedi-
ately load only the six implants that did not involve the
sinus cavity. Therefore, healing heads were placed on
implants #3 and 14, and non-engaging titanium tem-
porary cylinders were placed on #5, 6, 8, 9, 11 and 12
(Fig. 13). The provisional, which the laboratory fabri-
cated, was attached to the titanium cylinders using
cold cure acrylic, thus creating a screw-retained provi-
sional (Figs. 14 & 15). A post-operative CT scan showed
how accurately the eight implants had been placed in
the bone using a mucosa-supported SurgiGuide with
orientation jig (made on the Immediate Smile model;
Figs. 16–18). The accuracy and success of this case was
achieved through CT scanning, SimPlant planning with
restorative model overlay, the Zimmer Guided Surgery
Instrumentation and the Immediate Smile model. The
surgical guide allowed for minimally invasive surgery
and greatly reduced surgery time. The Immediate Smile
model also reduced chair time by allowing for fabrica-
tion of the temporaries well in advance of surgery._
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_Conventional or CAD/CAM? Today, dental tech-
nicians and implantologists ponder this question
more frequently than ever. More and more  often, they
tend towards CAD/CAM. Owing to their tension-free
fit, CAD/CAM-fabricated solutions are particularly
well suited for the restoration of larger jaw sections.
Deciding in favour of or against a CAD/CAM restora-
tion should thus always be a team decision. With his
expertise and training, the dental technician is able to
contribute considerably to an aesthetic and techni-
cally perfect result.

To ensure successful prosthetic restorations, all the
steps of a procedure—from planning through impres-
sion to insertion—need to be performed with utmost
care. This is equally true for both conventionally cast
work and CAD/CAM-fabricated structures. With both
methods, only a precise transfer of the oral situation
to the model guarantees success. Precision is vital for
both methods, particularly when restoring larger jaw

sections. Outstanding results can also be obtained
with conventional casting technology if the work is
done accurately and with sufficient experience. How-
ever, the risk of an ill fit is substantially higher com-
pared with modern CAD/CAM procedures. Further-
more, wide-spanning and solid frameworks in partic-
ular enable cavities to arise and the framework to
warp. Also, (partial) overheating of the melt, another
potential quality flaw, is often observed with large vol-
umes. These problems do not occur with CAD/CAM
technology.

_Therapy decision

Our patient wished to regain a firm bite and unim-
paired speech. She had already been wearing mu-
cosa-supported complete dentures for 20 years, but
was comfortable only with the maxillary denture. The
grip of the mandibular prosthesis was inadequate
owing to the resorbed alveolar ridge (Fig. 1) and ob-

Passive fit—for the first time
CAD/CAM bar restoration

Author_Björn Roland & Dr Peter Gehrke, Germany
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Fig. 1 Fig. 2

Fig. 1_The panorama image shows

the situation prior to insertion 

of the XiVE S implants.

Fig. 2_Two weeks after being 

uncovered, an open pick-up 

impression is made at implant level

with an individual tray.

Fig. 3_In order to check the accuracy

of transfer, a bar made from 

autopolymerisate is manufactured 

on a screwed-in Friadent MP

 abutment and split into segments.

Fig. 4_The individual tray for 

the pick-up impression with 

fixed pick-up screws.
Fig. 3 Fig. 4
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Fig. 5_The bite template is fixed 

in the mouth on two implants.

Fig. 6_Preparation for pick-up 

impression: The four separate parts

of the bar are screwed-in

in the mouth.

Fig. 7_The segments are splinted

with a small amount of 

autopolymerisate. The Friadent 

MP abutments are not removed

 afterwards.

Fig. 8_Double-mix impression.

Fig. 9_The master cast with 

removable gingiva mask.

Fig. 10_The wax-up.

structed eating and speaking. There were no general
medical findings ruling out an implantation. After de-
tailed consultation, we opted for a bar denture on four
implants placed inter-foraminally in the mandible. A
fixed restoration was not possible owing to cost con-
siderations. A prosthesis on two implants, which
would be more economical, was not an alternative
from a medical perspective. The patient desired as sta-
ble a restoration as possible and we had to avoid
degradation of the implant site through tilting mo-
tions in each case.

In the current case, the precision, which can only
be achieved with this procedure, turned the balance 
in favour of a CAD/CAM-produced bar construction.
This is also the reason that our dental laboratory,
whenever possible, uses wide-span superstructures
that are fabricated industrially. The result becomes
 ultra-predictable in conjunction with the two-stage
impression process that we have been implementing
with a conventionally cast framework for years. We
frequently use the two-stage method whenever there
are high demands on accuracy of the impression.

_Transfer of implant positions

Four months after insertion, the osseointegrated
implants (XiVE S, length: 13 mm; diameter: distal
4.5 mm, mesial 3.8 mm) were restored with gingiva
formers. The situation was impressed and an indi-
vidual tray created. The impression at implant level
was made two weeks after uncovering (Fig. 2). The
DENTSPLY Friadent pick-up transfer copings were
then screwed onto the analogues in the dental labo-
ratory. Precisely transferring the oral situation with
the abutments onto the model requires a second im-
pression with an appropriate control key. A bar made
from autopolymerisate was used for this. In order to
reconcile any tensions, which develop during poly-
merisation, the bar is divided into four parts (Fig. 3).
We went on to make a second  in di vid ual tray (Fig. 4)
and a plastic-based template to determine the rela-
tion. We designed the template in such a way that it
can be secured with two impression copings onto
the Friadent MP abutments (DENTSPLY Friadent)
fixed in the mouth (Fig. 5). This is the only way to test
the bite reliably, as well as the aesthetics, function

Fig. 6Fig. 5

Fig. 8Fig. 7

Fig. 9 Fig. 10
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Fig. 11_The basis of the wax-up with

the sunken impression copings.

Fig. 12_Screw-retaining the wax-up

with the two distal implants ensures

the correct position when fitting.

Fig. 13_The construction proposal

supplied by Compartis.

Fig. 14_The bar milled according to

the dental laboratory’s specifications

fits perfectly on the laboratory 

analogue. The bolt eyes for the

planned MK1 locking bolts are clearly

recognisable in the distal extensions.

Fig. 15_The bar fits accurately onto

the implants and has tissue-friendly

adaptation to the alveolar ridge.

Fig. 16_The X-ray control 

after screwing the bar in.

and phonetics during the later wax-up. During the
session to determine the relation, an impression was
also made at gingiva level using the plastic bar. The
individual parts were screwed on the Friadent MP
abutment (Fig. 6) and splinted together  using as lit-
tle autopolymerisate as possible (Fig. 7). The final
abutments always remain in the mouth from this
point in time onwards. This has the benefit that peri-
implant bone resorption is limited and the soft tis-
sues can heal undisturbed. The impression was made
with two-phase silicon (Aquasil Ultra, DENTSPLY 
DeTrey; Fig. 8). The master cast was made of class IV
dental stone. Making a gingival mask is part of the
standard procedure (Fig. 9). Fabricating two preci-
sion impressions allows maximum accuracy to be
achieved with wide-span superstructures. If any in-
accuracies are perceived during the impression and
model manufacturing process, the corresponding
step has to be repeated in each case.

_Manufacture and try-in of the bar

In order to fabricate the XiVE CAD/CAM bar, only
the result of the wax try-in was still necessary. This
was performed in a separate session using a plastic-
based template (Figs. 10 & 11). The wax try-in is fixed

onto two implants to facilitate better and definite
positioning (Fig. 12). Together with the master cast,
the set-up was then sent to the Compartis, where
both were scanned in with a customised system. The
data records resulting from the scan served as a ba-
sis for constructing the bar. At the latest, the con-
struction proposal leaves the Compartis one day af-
ter receipt of the model by e-mail. The construction
is checked with the viewer software provided by
Compartis at no cost (Fig. 13). The jaws, bar and set-
up can easily be shown, hidden and viewed from all
angles with the software providing optimal control.
At this point, the Compartis still  accepts corrections.

After the design has been approved, the data
record is e-mailed back to the Compartis. The
CAD/CAM structure is delivered within seven days
after the approval has arrived. In our experience, any
conceivable bar solution in any size and type can 
be realised with the Compartis offer, for example
Dolder bars, round bars or even bars with different
retaining elements. At delivery, the bar already ex-
hibited a quality of finish equal to a highly polished
state (Fig. 14).

We first checked the accurate fit on the master
cast before we sent the bar for a try-in at the dental
practice. In order to detect any gap formations on the
opposite side, the bar was first screwed in (Sheffield
test) on one side. The fit also proved to be very accu-
rate, even intra-orally (Fig. 15). X-ray control of the
completely screw-retained bar provided  additional
security (Fig. 16).

_Completion

After the bar was slightly revised and given a final
polish, the Galvano intermediate layer could be
made (Fig. 17). After making the model casting scaf-
fold for the denture, the bolts were fitted (Fig. 18).
Before completing the bar denture, a second wax
try-in was carried out for functional fine adjust-
ment. In order to ensure optimal stability, we always
make the basal portions of dentures from cold poly-
merisate. During the finishing process, the soft
 tissues were replaced with individually fashioned
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plastic. As patients recognise the clear aesthetic
 difference to their previous dentures, individual
 creation increases their satisfaction quite consider-
ably. This also helps them to better accept the, as yet,
relatively high costs of implant restoration. Figure 19
shows a basal view of the finished denture; and Fig-
ure 20, the inserted work.

_Process control

The introduction of CAD/CAM-fabricated struc-
tures (bars, bridge framework) does not change the
cooperation between dentists or oral surgeons and
dental technicians. However, producing the  super -
structure industrially necessitates rethinking the
dental laboratory in one respect. The framework is no
longer waxed up, but conceived on screen or, as in
our case, processed on the dental laboratory PC ac-
cording to a proposal from the Compartis and, if re-
quired, modified to fit individual wishes. External
production requires appropriate sched uling.

Steps determining aesthetics and function, such
as approving framework design and producing the
superstructure, remain in the dental laboratory as it
used to be with the conventional procedure. As
 before, the treatment team controls the entire
process. Compartis is merely an ex ternal supplier and
has no influence on the therapy. The manufacturer’s
warranty on CAD/CAM structures is also of interest
since it is for up to ten years. This is possible because
industrial standardisation ensures the high quality
of the blanks’ material and  industrial milling guar-
antees maximum precision. Thus, the risk of material
failure or faulty manufacturing, and hence econom-
ically difficult re-manufacture, is minimised.

_Conclusion

The patient was enthusiastic about her new
 denture. Her wishes for improved function and phon -
etics were fully met. The procedure described here,
 developed in “conventional times” according to our
experience, has a permanent place in our team.
 Furthermore, with DENTSPLY CAD/CAM solutions we
have a reliable system at our disposal. It substantially
simplifies work procedures, increases precision and
ensures full control over all working steps._

Editorial note: This article was first published in IDENTITY
2/10. A list of references is available from the authors.

Fig. 17_The Galvano 

intermediate layer.

Fig. 18_The scaffold with 

the MK1 locking bars.

Fig. 19_The finished bar denture

from basal direction.

Fig. 20_The finished dentures.
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Figs. 1a–c_Precision positioning of

dental implants is mandatory for 

adequate abutment and screw 

placement.

_Abstract

Complete maxillary implant-based bridgework is
amongst the most challenging of restorative proce-
dures. With TRIPOD, a new treatment protocol for
planning and surgery, a radiographic template and a
surgical guide are secured to three fixed reference
points, such as natural teeth and previously placed
dental implants. CT-based software enhances treat-
ment by first validating the surgical guide, and then al-
lowing chairside postmodification options. Open-flap
surgery is initiated with sterile templates and impres-
sion trays. Implant sites are prepared with the surgical
guide to a final depth with pilot drill and 2.8 mm di-
ameter drill. Further site preparation involves implant-
specific drills, piezosurgery and bone expanders. These
developments improve the reliability of complex im-
plant-based restorations.

_Introduction

Immediate loading of complete maxillary implant-
supported bridgework is an increasing request by pa-
tients who have high aesthetic and functional de-
mands and attach great importance to a neat appear-
ance and their self-image. Since 1977, positive results
have been obtained in immediate loading1, 2, but these
were limited to mandibular, bar-retained removable
dentures. In 1997, Tarnow et al.3 published a study

showing similar results for maxillary and mandibular
full-arch, implant-supported bridgework, and, more
recently, the focus has turned to the development of
computer-based techniques for improved results.
Highly sophisticated technical tools such as Nobel-
Guide (Nobel Biocare) and the SAFE SurgiGuide® (Ma-
terialise Dental) have entered the market and related
techniques such as All-on-4 (Nobel Biocare) are being
promoted4, 5 to help meet patients’ demands. All tech-
niques are based on full maxillary bridgework with a
screw-based retention. The screw-retained bridge-
work allows all procedures to be performed during the
treatment, i.e. impression taking, bridge modification
and repair for aesthetic or functional purposes.

Amongst the more challenging difficulties in car-
rying out such a therapy is implant positioning, espe-
cially for a single crown in the anterior region. Precise
placement is essential in achieving good aesthetics,
phonetics, function and cleanability. Most of the time,
implant placement has to be within the limits of 
0.5 mm (Fig. 1). Another factor to consider is the pos-
sible loss of alveolar bone after tooth extraction, leav-
ing a minimal residual volume, and thereby increasing
the difficulty of the procedure.

The positioning of implants depends on the guide’s
positional accuracy in a definitive place at the time of
the surgery and on the accuracy of the guide itself. In

TRIPOD—A new proto-
col for immediate loading
Complete maxillary implant-supported prostheses

Author_Dr Jean-Nicolas Hasson, Dr Jacques Hassid & Dominique Fricker, France
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the case of NobelGuide, accurate positioning depends
on the patient’s ability to bite reproducibly and pre-
cisely, with even gingival thickness and consistency,
and assumes that bone shows a similar degree of hard-
ness at different screw-retention sites. Unfortunately,
as recently reviewed by Schneider et al.6 and detailed
by Valente et al.7, the deviation between entry point
and orientation consistently differs between the
planned and actual position of the implants. This gen-
erally accounts for the results obtained by guides used
in flapless surgery. Other failure factors may be related
to poor cooling ability during the drilling procedure.8

As cited above, inaccuracies may arise from the po-
sitioning of the guide or of the patient, or be related to
the radiological technique itself. In the case of flapless
surgery, the position of the guide is conditioned by the
thickness and consistency of the underlying soft tis-
sue, as well as the patient’s ability to bite precisely in a
replicable manner. In addition, there is always some
degree of patient movement during the CT scan, which
can hardly be controlled, an inaccuracy termed a ‘me-
chanical artefact’. Of course, any study performed on
cadavers or models cannot reproduce this particular
radiological aspect.9, 10 Other inaccuracies are related
to the radiological equipment itself and include geo-
metric, hardening and threshold artefacts. Geometric
artefacts are related to the ability of software to re-
construct a 3-D space based on the serial addition of
2-D images that are filtered by the software.11, 12 Hard-
ening artefacts are due to the different densities of ad-
jacent objects. An X-ray beam is composed of individ-
ual photons with a range of energies. As the beam
passes through an object, it becomes ‘harder’, that is,
its mean energy increases because the lower-energy
photons are absorbed more rapidly than higher-en-
ergy photons.13 The last significant artefact, the digi-
tal artefact, is due to the segmentation masks that are
used to obtain volumes. In order to obtain a mask, an
interval of radiodensity is defined by choosing the
Hounsfield values at both ends of the tissue(s) under
interest. By using this method, an area of lower or
greater density can be discarded and missed in the fi-
nal volume. This may be particularly true when digi-
tally producing a surgical template based on hard or
soft tissue. Finally, images produced by available tech-

niques are too unreliable to be used directly for this
type of treatment. We propose a new protocol in this
article with the aim of reducing inaccuracies in terms
of reliability, aesthetics and function.

TRIPOD: Description of a new clinical technique 

Initially, a treatment plan is performed to ade-
quately evaluate a case, propose alternate solutions
and decide whether the patient is a suitable candidate
for a fully implant-supported maxillary bridge. This re-
quires a first assessment that includes a possible wax-
up and a radiographic stent for visualising the crown
position on the CT scan, as well as an evaluation of a
potential need for bone- and soft-tissue augmenta-
tion procedures. Patients often present with their own
cement-retained bridgework on natural teeth in place
that, when adequate, may be used as a reference guide
for implant placement. It is essential to evaluate the
implant site within the maxillary bone precisely. In or-
der to perform these measurements, a Positioning TRI-
POD and a Computing TRIPOD need to be determined.

The term ‘Positioning TRIPOD’ is used to denote the
selected pre-existing three fixed points (Fig. 2) in the
mandible or maxilla, which can be based on:
_teeth that are stable enough to support the surgical

guide during surgery;
_implants placed in posterior areas;
_temporary mini-implants that will be removed at the

end of surgery.

The choice of appropriate bases for the Positioning
TRIPOD is critical for its accuracy. Owing to its com-
pressibility, soft gingival tissue has to be avoided.
Problems with remaining teeth may arise due to ad-
vanced periodontal disease causing excessive mobil-
ity. In some cases, temporary mini-implants are used,
but often the amount of maxillary residual bone is so
reduced that these implants only interfere with defin-
itive implant placement. Nevertheless, they may be
useful when no other alternative is available. Anec-
dotal cases in which there is sufficient bone for tem-
porary and definitive implants at the same time have
been reported, but are rare. The best choice is to use
posteriorly placed implants before inserting anterior
implants. In this case, an extremely precise positioning

Fig. 2_The Positioning TRIPOD is

based on a temporary implant (a) and

two residual teeth (b & c).

Fig. 3a_Radiographic template fixed

on the Positioning TRIPOD (a, b & c)

with standardised X-ray opaque resin

pins (d, e & f).
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Fig. 3b_The Computing TRIPOD.

Fig. 4_The position of standardised

X-ray opaque resin pins allows the

calculation of implant coordinates. 

Fig. 5a_The drill sleeves being

placed in the radiographic template

with the transfer table.

Fig. 5b_The implant coordinates for

the transfer table.

Fig. 6_Initial impression of two 

initially placed implants.

Fig. 7_Surgical guide placed on teeth

and screwed onto previously placed

implants forming the Positioning 

TRIPOD.

Fig. 8_Occlusal guide screwed onto

posterior implants.

is not required since the large volume of the corre-
sponding teeth provides some degree of freedom to
the laboratory technician designing the prostheses.
These posterior areas often require some bone recon-
struction (such as sinus lift or onlay bone grafts),
thereby prolonging time to loading. The correspon-
ding implants will then ensure not only the most pre-
cise positioning for radiographic templates and surgi-

cal guides, but also for the occlusal guide and impres-
sion tray, since all these parts will be screw-connected
to these previously placed and osseointegrated im-
plants. In order to transfer the planned implant posi-
tion from the planning software to the surgical guide,
a Computing TRIPOD is necessary. This Computing TRI-
POD is made with three SKYplanX reference pins (Bre-
dent) placed on the radiographic template with the
reference plate (Fig. 3a). The patient is scanned with
the radiographic template fixed on the Positioning
TRIPOD. The position of the standardised X-ray opaque

reference pins is detected by the software, building the
Computing TRIPOD (Fig. 3b), and used to calculate the
implant coordinates (Fig. 4). This data is then set in the
transfer table (Fig. 5a) to place the drill sleeves accord-
ingly and transfer the radiographic template into a
surgical guide (Fig. 5b).

Some days prior to the full-arch surgery, once an
adequate TRIPOD has already been planned and initial
implants placed, an initial impression (Fig. 6) will be
taken for the model to prepare the impression tray, oc-
clusal guide, surgical guide from the radiographic
template, as well as the provisional prostheses. The
surgical guides are produced in sterilisable resin with
radiopaque sleeves (DéPlaque). Special attention is
given to the impression tray that will extend to all max-
illary surfaces, but room for the impression material is
exclusively limited to the planned implant sites. They
must be ready at the time of surgery.

On the day of the surgery, the practitioner begins by
reducing all remaining crowns that would interfere
with the surgical guide, which is then placed on teeth
or preferably screwed onto previously placed implants
forming the Positioning TRIPOD (Fig. 7). A CT is per-
formed to verify all drilling sites. If any modification
has to be done, there is still time to adjust the drill
sleeves to adequate positions and to re-sterilise the
guide.

The next step is the transfer of the occlusion to the
articulator. Usually an occlusion guide is engineered
before surgery and screwed into an adequate position.
It is then adjusted and some silicone material is added
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to ensure a perfect bite (Fig. 8). The transfer is made to
the articulator before starting surgery. It is sometimes
possible to retain a molar with compromised progno-
sis until the end of definitive prosthesis, thereby keep-
ing a reference point of initial occlusion.

When all materials are sterile, surgery can be initi-
ated under the usual conditions. The flap is raised, the
remaining teeth planned for extraction are removed
and the surgical guide is placed on teeth or screwed
onto implants. Holes of 2.0 and 2.8 mm are drilled
through the sleeves using the VECTOdrill™ (Thommen
Medical) with a smaller tip fitting in and following the
prepared drill hole. Control of the depth is visual, since
depth marks on the drills can be easily seen on the fa-
cial aspect of the surgical guide. Speed and torque are
according to the manufacturer’s instructions. Cooling
is performed on the facial side (Fig. 9); the flap is main-
tained properly by the guide on the palatal side. Once
the drilling has been completed, the surgical guide is
removed and the last step of implant site preparation
is done using implant-specific drills, bone spreaders or
piezosurgery inserts. The choice of the implant relies
not only on the diameter, but also on the implant
length and profile to achieve the best possible implant
stability. Implants with advanced surface technology,
providing additional security in the early healing
phase such as the super-hydrophilic Thommen im-
plant lines SPI®ELEMENT (cylindrical profile) and
SPI®CONTACT (conical-cylindrical profile) with INI-
CELL® (Thommen Medical), are preferred. In order to
perform immediate loading, the implant should be in-
serted with a minimum torque of 25 Ncm. If the bone
provides poor primary stability, then a two-stage ap-
proach is required to ensure proper osseointegration

before placing the prostheses. SPI®VARIOmulti abut-
ments (Thommen Medical) are connected to the im-
plants by selecting proper width, height and angula-
tion. Next, impression copings are connected to the
SPI®VARIOmulti abutments and bone-grafting mate-
rial such as BioOss® (Geistlich) is then spread on the fa-
cial bone in order to avoid facial bone resorption.14 All
synthetic bone graft material is covered by a thin and
long-lasting membrane such as Remotis® membrane
(Thommen Medical) and flaps are sutured with partic-
ular attention to ensuring wound closure.

The impression tray is connected to the initially
placed implants and silicone material is injected into
the tray around implant transfers where room has
been preserved for the impression material (Fig. 10).
Once the impression tray has been removed, protec-
tive caps are positioned on the SPI®VARIOmulti abut-
ments in order to maintain gingival spacing during the
last laboratory prosthetic phase. A panoramic X-ray is
performed to ensure proper positioning of implants
and abutments, and to ensure that no radiopaque ster-
ile silicone material remains.

The maxillary plaster model is trimmed to leave
space for abutment analogues and plaster is poured to
fill this open space after the impression tray has been
secured to the trimmed model (Fig. 11). The modified
model simultaneously shows two parts: the first part
corresponding to the initial impression and the other
corresponding to the second impression (Fig. 12). The
provisional prostheses are fitted to the model and oc-
clusion is validated. When this laboratory phase is over,
the protective caps are removed, and the prostheses
are screwed into position (Figs. 13a & b). If well done,

Fig. 9_Adequate cooling and visuali-

sation during drilling.

Fig. 10a_Second impression taking

at time of surgery with Thommen 

impression copings on 

SPI®ELEMENT implants.

Fig. 10b_Placing of the individual-

ized open tray.

Figs. 10c & d_Injection of silicone

material and final second impression.
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Fig. 11_Second impression secured

to reduced inital model mounted in

the articulator.

Fig. 12_Modified model: the yellow

part corresponds to the initial 

impression; the pink part was poured

at the time of surgery.

Figs. 13a & b_Initial provisional

bridgework on Thommen 

SPI®VARIOmulti temporary caps 

in place.

occlusal adjustments should be minimal, even perhaps
none being required. Thommen SPI®VARIOmulti tem-
porary caps on are filled with temporary light-cured
material to close the screw channel and the patient is
advised to treat the temporary bridgeworks in a gentle
manner.

Sutures are removed after ten days. The aesthetics
is re-evaluated three months after surgery, before ini-
tiating the final prostheses, owing to subsequent loss
of tissue volume. Additional temporary bridgework is
often required to test that the final aesthetic will be ad-
equate before proceeding with the definitive prosthe-
ses. The final prostheses is either manufactured as a
casted bridge using SPI®VARIOmulti caps or by
CAD/CAM technology such as NobelProcera from No-
bel Biocare.

_Discussion

There are multiple technical benefits of the 
TRIPOD procedure. Precision implant placement is
achieved by removing positional and mechanical arte-
facts, particularly when the actual surgical guide is
screwed onto stable implants. In other words, there is
no movement evoked by a bite variation or tissue dif-
ferences, and if the patient moves during the CT scan,
the guide moves with the anatomical structures. How-
ever, there is no way to conquer geometric, hardening
or digital artefacts. There is still room for a small degree
(< 1 mm) of freedom in implant placement and, if nec-
essary, final correction can be done after the initial
drilling with the 2.8 mm drill. This results in a maximum
freedom of approximately 0.7 mm in diameter for a fi-
nal implant site with a diameter of 3.5 mm. However,

considering that the last drill at the centre is just half 
of this value, this freedom corresponds radially to 
0.35 mm, providing an opportunity to adapt the im-
plant site preparation to anatomical conditions
slightly. This distance of 0.35 mm is sufficiently impor-
tant to become particularly significant for leaving
some buccal bone, but it is still small enough to be han-
dled by the dental technician for ideal prosthetic screw
placement. Nevertheless, the initial implant placement
cannot exceed this limit, which evokes the necessity of
very precise initial drilling and, at the time, an additional
step to verify that the surgical guide is actually suitable
for use. Compared with flapless techniques, open flap
surgery not only allows the visual opportunity for con-
trolling bone site preparation, but also retains precious
keratinised tissue that is important for both marginal
tissue stability and volume. The patient’s reaction to
this procedure, with its associated pain and discomfort,
still has to be examined in future studies.

Another benefit of this procedure is that sterility is
maintained throughout the surgery, since all materials
used can be sterilised, which is not the case with com-
mon guides such as NobelGuide or the SAFE SurgiGu-
ide®, which are both made of a stereolithic resin and are
currently not capable of undergoing sterilisation. In ad-
dition, the precision of the procedure allows the im-
pression tray to remain unmodified—and thus sterile—
throughout the surgery.

Yong and Moy8 state that implant loss was probably
primarily related to the absence of proper cooling abil-
ity when using NobelGuide, since most of the late im-
plant failures involved long implants in cases in which
the guide was used directly at the gingival contact. In-
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deed, only the rear part of the drill (thus far from the tip)
can be cooled efficiently, and thereby probably makes
the cooling procedure ineffective. In contrast, during
the described TRIPOD procedure, the guide is placed on
the gingiva at the time of fabrication, leaving an open
space for cooling at the time of the open flap surgery. In
addition, the bone becomes visible, which allows the
practitioner to visualise the depth marks of the drill right
at the crestal ridge, making the instrumentation less ex-
pensive and easier, as no special drill with mechanical
depth limitation is required. Site preparation may be
modified by using piezoelectric bone surgery, since this
device can grind bone on a particular wall from the pre-
vious drilling, in contrast to conventional drilling, which
grinds all walls from the previous drilling, with a prefer-
ence for softer tissue and resulting in facial bone perfo-
ration. In some situations, one might also consider
changing from drills to bone spreaders; this would com-
pact the surrounding bone and provide additional sta-
bility to the corresponding implant. Finally, the implant
could be adapted to a recipient site by choosing an ap-
propriate diameter, length and even the profile (e.g.
from conical to conical-cylindrical) once site prepara-
tion has almost been completed.

The previously placed implants not only add useful
precision to implant site preparation with the guide,
but also provide essential stability to immediately
loaded bridgework in an area where stability in the ini-
tial healing phase is probably vital to success. Most pa-
tients are already older, with a history of periodontitis,
tooth loss and associated impaired medical conditions,
and possibly reduced healing capacity. Therefore, it is of
major interest to be able to assess the healing capacity
by the stability of previously placed implants, before
undergoing and performing a full-arch maxillary
bridge immediately loaded on implants, preferably
with advanced surface technology. Most of the cases
require some sort of bone grafting in the posterior ar-
eas and this technique leaves time for initial healing be-
fore occlusal loading. In fact, some of the implants
would be subjected to immediate loading, while oth-
ers—the most critical in terms of bone volume avail-
ability and location—could be loaded according to a
classical schedule. This should be considered when
making a comparison with other procedures with sur-
gical guides.

The INICELL® surface found on Thommen Medical
implants showed more bone-to-implant contact and
a higher removal torque at two weeks than uncondi-
tioned implants did.15 This aspect should be particu-
larly useful in the early stages of healing and provid-
ing additional security in this crucial phase. In addi-
tion, this company provides implants of various di-
ameters, length and profiles to satisfy various implant
site requirements and which provide the best possi-
ble stability.

_Conclusion

The TRIPOD protocol is based on our latest clinical
experience. It utilises CBCT, as well as the vast develop-
ments of implant placement planning software and
computer-guided implant dentistry. The efficiency of
the technique must still be validated by analysis of im-
plant survival in different clinical environments, specif-
ically investigating adequate positioning between
planned and final implant position, and the need to ver-
ify the surgical guide after the learning process has
been completed. Finally, a study on patients’ satisfac-
tion with the procedure in terms of pain and aesthetic
outcome needs to be performed. We must still deter-
mine whether the benefits of open flap surgery in com-
bination with surgical guides outweigh the related dis-
comfort and pain for the patient: does this pose a ma-
jor problem for patients, are the final aesthetics im-
proved by preserving keratinised tissue, and does such
a technique fulfil expectations, considering that bone
volume loss is often difficult to limit in these areas?

The proposed TRIPOD procedure is certainly more
labour-intensive than current flapless guide systems,
since a flap has to be raised and no definitive prosthe-
sis is placed right after surgery. Nevertheless, it is also
more versatile because maintaining or increasing bone
volume is considered in the treatment plan and is
adapted to the individual situations. The risk of failure
is considerably reduced by connecting immediately
placed implants to osseointegrated implants. Further-
more, this procedure allows using the last millimetre,
as typical cases show reduced bone volume and require
the widest and longest implants within anatomical re-
strictions. Although knowledge and close collabora-
tion with the laboratory technician are required, this
procedure adds fundamental security and pre-
dictability for success, and will certainly be adapted
to different practice situations and one-day proce-
dures._

Editorial note: A list of references is available from the 

publisher.
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Fig. 1_Following fracture of the

crown of tooth #22 treated with a root

post, only remnants of the root 

remained. The patient did not want

the neighbouring teeth ground.

Fig. 2_The panoramic radiograph

shows, in addition to other findings

(see text), the remnants of root 22

with incomplete root filling and a

generalised horizontal bone defect.

The reference ball for implant plan-

ning can be seen at position 22.

Fig. 3_The remnants of root 22 were

removed with a periotome, while

sparing the buccal lamella and soft

tissue.

Fig. 4_Probing of the extraction

socket showed intact bony walls, 

especially the buccal walls.

_The replacement of lost teeth with implants
can be very time-consuming for patients. During
the temporisation phase, aesthetic limitations often
have to be accepted. The quickest and most patient-
friendly option is immediate implantation with im-
mediate temporisation. However, in order not to
precipitate failure just as quickly, this form of treat-
ment requires some experience and a working
knowledge of the success factors.

Classical concepts that call for late implantation
and load-free healing are increasingly being called
into question. On the one hand, modern implant

surfaces and designs now permit shorter healing
times than were possible in the past. Usually,
restoration is successful after just six to eight
weeks.1 This also leads to shorter overall treatment
times for implantations in areas that are already
fully healed or have been edentulous for some time.
On the other hand, where possible and sensible,
many experienced dentists and surgeons place im-
plants in the fresh socket immediately after extrac-
tion. The major advantage of this approach for pa-
tients is treatment that is not only uniquely time-
saving, but also less traumatic and costly. Immedi-
ate temporisation also provides direct soft-tissue

Success factors for 
immediate implantation
with immediate loading
A case example

Author_Dr Rouven Bönsel, Germany
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Fig. 1 Fig. 2

Fig. 3 Fig. 4



support with a natural-looking temporary restoration. Augmentation is usually
performed at the same time as immediate implantation. This applies both to imme-
diate temporisation and to transgingival or closed healing. If the tissue deficit is
small, minor controlled tissue regeneration is sufficient. This can be achieved, for
example, with the help of a slowly absorbed bone replacement material and a mem-
brane. However, for larger defects this can be technically challenging owing, espe-
cially, to the frequent lack of soft-tissue volume.1 In such a case, a two-session pro-
cedure is recommended with socket preservation and implantation in the aug-
mented alveolar ridge or simultaneous implantation using suitable soft-tissue
techniques to cover the implant cleanly.2

A requirement for successful immediate implantation with immediate tempori-
sation is a largely intact bony alveolus, particularly an intact and sufficiently thick
buccal lamella. Even with the use of 3-D radiology techniques, this cannot be de-
termined with certainty until after extraction. Another requirement for the success
of immediate implants is adequate primary stability of at least 35 Ncm.3 During the
process of osseointegration, the bone is able to convert mechanical forces into bi-
ological stimuli. In this context, the degree of bone expansion under force plays a
key role. It is absolutely essential to avoid micro-trauma that could overstrain the
interface between the implant and bone.4

Moreover, the risk of recession appears to be less in patients with thick gingival
tissue than in patients with thin tissue.5, 6 This can be easily determined with a PA
probe inserted vestibularly into the sulcus. If the metal is visible through the tissue,
the patient has a ‘thin’ gingival phenotype, otherwise a ‘thick’ one.7 Finally, the
choice of treatment also depends on extraneous factors such as the patient’s laugh
line, as well as his/her expectations with regard to aesthetics, cost and treatment
time.

According to recent studies, if all these factors are taken into account, immedi-
ate temporisation—also in conjunction with immediate implantation—can achieve
hard- and soft-tissue results that are just as stable as those obtained with conven-
tional loading after three to six months.8–12 The bone contact rate at the implant in-
terface also appears comparable for immediate and late protocols.11 However, in the
case of immediate temporisation static and functional contact points should be
avoided if possible. The risk of integrating the final restoration immediately is too
great owing to unpredictable tissue changes during the healing phase.

_Case report

In a 66-year-old male patient, the crown of tooth #22 was fractured (Fig. 1). The
tooth had been endodontically treated with insertion of an abutment post and
crown about 15 years previously. The patient had no pain and there were no peri-
apical abnormalities. However, in view of the slender root, a new post and crown did
not appear advisable (Fig. 2). Because the patient did not want the neighbouring
teeth ground (“I want a new lateral incisor. I certainly don’t want the healthy neigh-
bouring teeth ground”), only an implant came into consideration.

The panoramic radiograph showed incomplete filling of the root remnants, a
generalised horizontal bone defect and endodontic and dental restorations in all
four quadrants (Fig. 2). The pocket depth was neither unremarkable at 3 to 3.5 mm,
nor was there bleeding on probing. The periodontitis was evidently accompanied by
tissue recession, largely without pocket formation or acute inflammation. The soft
tissue was somewhat rough and was classified as belonging to the ‘thick’ pheno-
type. Other findings were periodontitis originating from the pulp of tooth #45, an
implant at position 44, tooth #37 inclined strongly into gap 36 and a retained tooth
#38. There were no functional abnormalities. The patient did not smoke and, apart
from pharmacologically controlled hypertension, was healthy. As a manager of an
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I user report _ immediate implantation & immediate loading

Fig. 5_The implant (Replace Select

Tapered, Nobel Biocare) is relatively

short owing to the horizontal bone

defect (10 mm with diameter 

4.3 mm). The planned vertical apical

position approximately corresponded

to that of the extracted dental root.

Fig. 6_ The shoulder of the primarily

stable (35 Ncm) inserted implant is

located approximately 1 mm apical to

the buccal crestal bone edge. The

transverse position is approximately

1 mm palatal for optimum distance to

the buccal lamella. The buccal orien-

tation of one of the three internal

channels can be clearly seen.

Fig. 7_ The radiograph shows the

implant with the temporary abut-

ment. The distance from the bone

edge to the contact point of the crown

is approx. 5 mm owing to marginal

bone loss.

Fig. 8_The impression coping for

open impression taking was screwed

on. The implant position was trans-

ferred to the laboratory with the help

of a plastic key.

Fig. 9_In the laboratory, the dental

technician prepared a custom-made

titanium abutment (Esthetic Abut-

ment) and fashioned the temporary

composite crown, which was 

cemented in place just 24 hours after

implantation.
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industrial company with attendant social obligations,
the patient did not want a removable temporary
restoration. Because he was also a busy man, it was
desirable to insert an immediate implant with a tem-
porary restoration within 24 hours, depending on the
state of the post-extraction alveolus. This procedure
involved a minimum number of appointments over a
clearly defined period. With the help of the clinical
findings and a planning template using a radiopaque
steel ball (panoramic radiograph; Fig. 2), it was possi-
ble to determine the implant length and suitable di-
ameter preoperatively.

During extraction with a periotome, great care
was taken not to traumatise the hard or soft tissue
unnecessarily (Fig. 3). Soft-tissue detachment was
thus avoided. The tooth socket was then probed, re-
vealing an intact buccal lamella (Fig. 4). The granula-
tion tissue present was removed. There was no sign of
acute inflammation. Figure 5 shows the size relation-

ship of the extracted root remnants to the implant
(Replace Select Tapered, Regular Platform 4.3 ×
10mm, Nobel Biocare). Figure 6 shows the implant in-
serted in its final position. The implant shoulder in the
buccal direction was approximately 1 mm sub-crestal
(see also Fig. 7) with a buccally oriented channel of the
internal connector (Fig. 6). 

The palatally displaced implant position, resulting
in a safety distance of up to 2 mm to the buccal wall
(bone jumping distance), can also be seen in Figure 6.
Following implantation, the gap was augmented with
a mixture of Bio-Oss (Geistlich) and endogenous
bone. Endogenous bone was removed from the left
tuber region with a bone scraper. A covering mem-
brane was not used. The follow-up radiograph (Fig. 7)
shows the correct distances to the neighbouring
teeth and the vertical position, corresponding ap-
proximately to that of the extracted root (cf. Fig. 2).

The shape of the implant also closely matches the
conical root shape. In this way, it is possible to avoid
perforation of the facial alveolar wall, especially in pa-
tients with thin buccal bone. For this reason, the pilot
hole should always be drilled palatally to the natural
root tip, and expansion holes should be drilled while
exerting pressure in the palatal direction. The area
was prepared in accordance with the standard proto-
col. The implant was then inserted with a torque of 
35 Ncm. With this primary stability achieved, the most
important requirement for immediate loading was
met. Because the patient wanted an immediate high-
quality aesthetic restoration, fitting a laboratory-
fashioned temporary crown of composite material

Fig. 5 Fig. 6

Fig. 8 Fig. 9

Fig. 7
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was planned. An open impression was taken with a
custom tray (Fig. 8). In order to minimise the labora-
tory time required, the implant position was trans-
ferred to the original model by means of a plastic key
(Pattern Resin, GC Europe). The titanium abutment
used for the temporary crown (Esthetic Abutment) is
characterised by scalloped edges that follow the soft-
tissue contours and provide support (Fig. 9). In order
to achieve further optimisation, the abutment was
custom-made by the dental technician. However, it
was still possible to make fine adjustments in situ with
the help of rotating carbide-tipped instruments.

Just 24 hours after implantation, the custom
abutment and the temporary composite crown were
fitted (Figs. 9 & 10). Correct seating of the abutment
on the implant was checked with the help of a dental
radiograph (cf. Fig. 7). Care was taken when fashion-
ing the crown to avoid static or dynamic contact
points. This was rechecked in situ. The crown was then
fixed in place with temporary cement (TempBond,
Kerr Dental). The patient was also instructed to exert
as little pressure as possible on the crown when eat-
ing.

Three months later, after a new impression had
been taken, a custom Procera Esthetic Abutment (No-
bel Biocare) was screwed into place, and the final full
ceramic CAD/CAM crown was fixed using glass-
ionomer cement (Fig. 10). The Periotest score for the
implant was very good at this stage (-7).

_Result and prognosis

Despite the recession and less than optimum fit
of the restorations of the neighbouring teeth, the
crown blended in harmoniously with the surround-
ing teeth. Soft-tissue integration was also convinc-
ing. The immediate implantation with immediate
temporary restoration yielded a quick, straightfor-
ward and aesthetically attractive result in just a few
sessions and without a removable temporary
restoration. This met the patient’s wishes, and he was
accordingly delighted with the result. Distress
caused by the single surgical intervention was mini-
mal. The prognosis of the restoration is also good. The

literature shows that the procedure leads to stable
long-term results in both the crestal bone and soft
tissue.13 The same applies to the Replace Select Ta-
pered implant system used. In a case study with 66
implants in 48 patients, none of the implants was lost
over a period of five years, and the hard and soft tis-
sues remained healthy.9 The biologically optimised
TiUnite surface, which promotes fast and reliable
deposition of bone cells, also contributed to this
favourable out come.13, 14

However, the procedure described here also car-
ries risks. The outcome can be affected by errors in di-
agnosis, indication and execution. In the present case,
only a panoramic radiograph with a reference stan-
dard was prepared in advance for diagnostic pur-
poses. Because the circumstances of the case were
ideal, more elaborate procedures were not required. If
additional information and safety margins are de-
sired, working with 3-D diagnostic techniques and
possibly computer-aided implantation is recom-
mended. In many cases, it is not necessary to prepare
a flap. This spares the patient, as in the present case,
and helps the peri-implantation tissue heal without
complication.

The Replace Select Tapered implant system used is
distinguished by a high degree of user friendliness.
The well thought-out and straightforward procedure
makes it particularly suitable for integration in mod-
ern implantological/surgical referral practices that
aim to involve the prosthetist and dental technician
actively in the treatment process._

Editorial note: A list of references is available from the 
publisher.

Fig. 10_Two months later the soft

tissue was stable and free of inflam-

mation. The temporary crown was

designed in such a way that there

were no static or functional contact

points.

Fig. 11_A new impression was taken

another four weeks later. A zirconium

dioxide abutment was screwed in,

and the final full ceramic CAD/CAM

crown was put in place. The patient

was delighted with the result.

Dr Rouven Bönsel
Center of Oral Surgery
Freienhof 4
34393 Grebenstein bei Kassel, Germany

praxis@drboensel.de

_contact implants

Fig. 10 Fig. 11
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I interview _ EAO

_In mid october, thousands of dental profes-
sionals will be gathering in the capital of Greece for
the annual congress of the European Association
of Osseointegration (EAO). Dental Tribune Group
Editor Daniel Zimmermann spoke with Scientific
Chairman Prof. Friedrich W. Neukam from the Uni-
versity of Erlangen-Nuremberg in Erlangen, Ger-
many, about the event and what is on the cards for
the field of dental implantology.

_Prof Neukam, how are preparations for the

EAO Congress in Athens coming on?

Prof Friedrich Neukam: Preparations for the
20th Annual Scientific Congress of the European
Association for Osseointegra-
tion (EAO) have been completed
and, as has been the case in pre-
vious years, we can look forward
to an outstanding scientific
programme in Athens in Octo-
ber. The four-day conference
will focus primarily on transfer-
ring the latest scientific findings
into dental practice. The central
theme of this year’s EAO event is
“Treatment Planning in Implant
Dentistry”, a topic that a number
of renowned international ex-
perts will be presenting on.

_According to the latest fig-

ures from the EAO, a record number of abstracts has

been submitted for this year’s conference. How do

you explain this huge interest?

Prof Friedrich Neukam: Indeed, our latest fig-
ures show that more than 500 abstracts on the sur-
gical and prosthetic aspects of long-term results
following implantations and augmentative proce-
dures have been submitted for the congress. This
continuous rise in submissions could be due to the
fact that the EAO conference has become the sci-
entific and clinical annual event for many of our

colleagues in the dental and implant community in
Europe. In addition, more participants from other
parts of the world, notably Asia and the Middle
East, have attended our congress in the last few
years. We expect the same level of participation for
the conference in Athens.

_Based on these submissions, is it possible to

predict where the specialty is heading?

Prof Friedrich Neukam: Upcoming develop-
ments in the field will definitely be influenced by a
significantly higher degree of precision in imaging
technologies that are the basis for computer-sim-
ulated implantations and ‘flapless surgery’. Of

course, these rather complex
procedures will not be neces-
sary for simple implantations,
but with regard to augmenta-
tive procedures or complex in-
dividual solutions, dentists
will be increasingly applying
these techniques in the fu-
ture.

_Last year’s congress was

all about clinical controver-

sies in dental implantology.

What topics will be the focus

this time?

Prof Friedrich Neukam:

Besides treatment planning in
implant dentistry, our main topic, the prevention
and management of complications and risk factors
will be discussed. Furthermore, speakers are ex-
pected to shed light on other important aspects
such as loading, treatment protocols and the pre-
dictability of clinical results.

_Do you think that dentists have much catching

up to do with regard to treatment planning?

Prof Friedrich Neukam: There are standard
planning procedures prior to treatments such as

“Paradigms are 
beginning to shift”
An Interview with Prof Friedrich Neukam
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implantation, augmentation, as well as prosthetic
and surgical therapy. However, paradigms are be-
ginning to shift, especially in cases with high re-
quirements for aesthetics and for procedures, like
for immediate-load implants. In these areas, we
are noticing a technical leap forward in digital im-
aging and computer-assisted implantation. In my
opinion, these things have proven worthy to be
discussed extensively.

_What are the most common mistakes in implant

treatment planning nowadays?

Prof Friedrich Neukam: Generally, we have to
take some degree of error into account when trans-
ferring the results from the analysis of X-rays, CBCT
or CT images to the final treatment protocol. An-
other important matter is the complexity of treat-
ment planning with regard to the treatment proto-
col selected. Things are in flux here as well and the
congress hopes to offer some clarification, espe-
cially for colleagues working in private practice.

_The increasing use of digital instrumentation

has broken new experimental ground in almost all

clinical areas in dentistry. What impact has it had on

implant-based restorations?

Prof Friedrich Neukam: The use of digital in-
strumentation based on 3-D imaging has brought
new dimensions to implant therapy. With the help
of these innovations, it has become possible for den-
tal practitioners to get a highly precise, 3-D repre-
sentation of the local soft-tissue conditions, bone
structure, and the loss of hard and soft tissue caused
by resorption. This has given us a number of new
therapeutic approaches. For me, the main advan-
tage is that by using these techniques our knowl-
edge is now far greater before we actually start a
treatment, so that we are able to achieve a more pre-
cise and safer implantation for our patients.

_EAO congresses are considered to be exception-

ally well-organised events. How has cooperation

been with local organisers in Greece?

Prof Friedrich Neukam: As usual, the EAO Con-
gress is organised in cooperation with local scientific
organisations. This year, the Hellenic Association for
Oral and Maxillofacial Surgery, the Greek Society for
Osseointegration, and the Hellenic Society of Peri-
odontology have helped with the preparations. This
cooperation has turned out very fruitful and I would
like to take the opportunity to thank all colleagues
from these associations for their support.

In addition to the main scientific programme of
the EAO Congress, they have also been organising
their own meeting, the “Greek Session”, which will
give congress participants from all over the world the
opportunity to inform themselves about the current
status of technologies and trends, as well as the high
level of implantology in Greece.

Together with the Paris Team of the Colloquium
Group we have invested a great deal of attention to
detail and effort into the preparations for the Con-
gress, as well as in the scientific and auxiliary pro-
grammes and we are very confident that participants
can look forward to a highly professionally organised
event.

_What are your personal and professional expec-

tations of the congress?

Prof Friedrich Neukam: For someone like me
having been personally involved in the preparations,
one first hopes that the congress will be a success. It
is my sincere belief that all involved in our field will
be able to learn a lot from the scientific studies that
are being conducted, as well as from colleagues
around the world who will be presenting their latest
scientific data.

Personally, I am also looking forward to the exhi-
bition. The EAO Congress will present the largest
showcase of implantology-related products and
technologies in Europe, and I am eager to see which
novelties the industry will pull out of the hat. Not for-
getting the numerous talks and exchanges with
friends and colleagues, whom, unfortunately, I only
have the pleasure to meet during our congress.

Last but not least, I am looking forward to seeing
Athens, which has been the cultural, economic and
scientific centre of Greece for over 7,000 years.

Thank you very much for this interview.

Editorial note: The interview was led by Daniel Zimmer-

mann, Germany. Translation provided by Annemarie 

Fischer, Germany.

“The use of digital
instrumentation
based on 3-D 
imaging has
brought new 
dimensions to 

implant therapy.”
Prof Friedrich Neukam
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Manufacturer News
CAMLOG

CAMLOG with new 
distributor in Poland

CAMLOG® and CONELOG® Implant Systems are
now available in Poland through FM Dental (FM Pro-
duktly Dla Stomatologii) from Krakow. FM Dental is
the Polish market leader in the field of Bone Regen-
eration with the product portfolio of Geistlich Bio-
materials (since 1997), as well as in ultrasonic bone
surgery with Mectron’s Piezosurgery technology

(since 2001). The company is also the Polish deliv-
ery units from Milestone Scientific (USA). A team of

13 people and 5 co-operating outsources is operat-
ing from Krakow on the whole territory of Poland.
Please visit http://www.fmdental.pl for further in-
formation.

CAMLOG Biotechnologies AG

Margarethenstrasse 38

4053 Basel, Switzerland

info@camlog.com

www.camlog.com

Implant Direct Sybron

Implant Direct
Sybron expands
prosthetic portfolio

Implant Direct Sybron, Europe’s No. 1 Online
Provider for Dental Implants, has developed new
additions for its prosthetic portfolio. The ex-
panded range contains 14 different abutments
and offers an adequate prosthetic solution for
every clinical indication. The abutments are avail-
able in a wide range of options, which vary depending
on the implant line. Among others, the product portfolio in-
cludes straight and angled GPSTM and Zirconia Abutments for an
attractive price of 85 and 95 Euro. The high-performance material of
zirconia ensures an optimal esthetic result, extremely high-loading capac-
ity and longtime durability. An anodized titanium base for customized zirco-

nia abutments is also available separately for 45 Euro. Additional practical
solutions for customized restorations are the Gold/Plastic Abutments for 

75 Euro and the lab abutment for 55 Euro. 

More information on this impressive prosthetic portfolio,
please visit www.implantdirect.eu. Implant Direct Sybron
offers every new client the opportunity to order 5 abut-
ments and receive the lowest-priced item free. Orders can

be placed over our Tollfree Infoline 00800
4030 4030 or the online shop.

Implant Direct Sybron 

Europe AG

Hardturmstrasse 161

8005 Zürich, Switzerland

info@implantdirect.eu

www.implantdirect.de

Thommen Medical

VARIO Abutments—high precision
for unsurpassed esthetics

Thommen Medical Vario gold abutments allow the utmost flexibility with oc-
clusal screw-retained crowns/abutments or bridges. The minimal height of
Vario abutments is particularly useful in cases when occlusal space is
limited. The final restoration requires a minimal number of components
and can be fixed directly onto the implant using an abutment screw. 

The new 17° angled Vario abutment is ideally suited for restorations
where implant angulation would not allow conventional screw re-
tention. The abutment is available in two different rotational orien-
tations with respect to the hexagon connection. This flexibility al-
lows optimal alignment of the angled abutment, especially in the an-

terior region. The cast-on prefabricated gold alloy screw seat ensures a precise
and stable connection between the crown and abutment. Thanks to the unique
design of the Thommen implant-abutment connection, all abutments are com-

patible with all implant models of the Thommen implant system,
thus allowing great restorative freedom. Due to this sophisticated
connection geometry and high precision manufacturing, the abut-

ment stands out for its high precision fit and excellent stability – an-
other important prerequisite for ensuring long-term success of patient

treatment.

Thommen Medical AG

Hauptstrasse 26d

4437 Waldenburg, Switzerland

info@thommenmedical.com

www.thommenmedical.com
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Omnia

Surgical equipment 
is now better off

The multifunctional surgical trolley LC Implant Suite by
OMNIA is developed to improve the organization of the
dental office. Thanks to LC Implant Suite electronic
equipments are properly stored, cables and wirings are
hidden, the level of hygiene in the whole office is im-
proved, and the organization of the surgical room is
quicker as all the instruments are ready for usage. 

LC Implant Suite is an essential instrument for those
who practices oral surgeries and implants using Phi-
siodispenser or Piezosurgery instruments and for those
who practice endodontics and parodontics. LC Implant
Suite is the ideal solution for the equipment any mod-
ern surgical room. 

Main features:
1. Flat tray with scratch proof surface and integrated handle (45 x 54 cm). 
2. Two removable supports for cooling liquids included 

3. Available with 3 removable shelves with safety stop and adjustable
height (ref. 30.E0050) or 2 removable shelves with adjustable
height and an internal drawer (ref. 30.E0060)

4. Teflon support for 3 hand pieces/contrangles included – inside part
removable and autoclavable 

5. Scratch proof front glass window, which can be opened at 270° 
6. Lower part for pedals or various accessories 
7. Lateral opening for equipments cables and/or cords
8. Socket with automatic spool

OMNIA S.p.A.

Via F. Delnevo 190

43036 Fidenza (PR), Italy

info@omniaspa.eu

www.omniaspa.eu

Schütz Dental

IMPLA™—a professional implant
system does not have to be 
complicated!

The precursor of today’s IMPLA™ implants can pride itself with a documented
history dating back to 1958.

Our IMPLA™ research and development team is composed of in-house engi-
neers as well as external professional users such as implantologists, oral sur-
geons and dentists. Over the years, the goal of this team has always been to
create an implant system that leaves nothing to be desired for beginners as well
as for advanced implantologists. The system features all necessary tools and
accessories, from a well-appointed surgery box all the way to platform switch-
ing, to make implantation as easy and as safe as possible for all parties con-
cerned.

The IMPLA™ family, produced completely in Germany with highest quality stan-
dards, has grown significantly over the years. One traditional part of the family
is the classic IMPLA™ Dual Surface implant, a conical screw implant with a pas-
sive thread and a polished implant shoulder. A newer member of the family is 
IMPLA™ Micro Retention with its special primary stability. This implant is es-
pecially suited for very soft bone. A micro thread at the implant neck gives this
implant the little bit of extra stability necessary for implantation in combination
with a sinus lift.

IMPLA™ Cylindrical is the all-rounder and suitable for nearly every indication.
Its self-cutting thread offers the necessary flexibility required by beginners as
well as advanced users. Integrated platform switching reduces the marginal
bone loss to a minimum. All IMPLA™ implants have a high-purity surface which
is obtained with a special surface treatment procedure and a specific acid for-
mulation. This method creates an ideal surface roughness superior to that of
many other implants available in the market. Furthermore, IMPLA™ implants
are manufactured with a highly precise internal hexagon which ensures an ac-
curate fit between implant and abutment.

Brand new and available since the beginning of 2011 is our latest develop-
ment, the new onestage Mini Implant, supplied with a conical or a ball-abut-
ment.

Just imagine that you would not even have to decide between those many op-
tions beforehand! The IMPLA™ surgical box contains all tools necessary to
insert each of these different implants, leaving you with the flexibility to de-
cide which implant you prefer as each case presents itself. In addition, with
the computer navigation system IMPLA™ 3D for precise planning and tem-
plate-guided implantation, IMPLA™ offers you a great tool for virtual planning
using a three-dimensional bone model.

Join one of our many international courses and trainings. From placing your
first implant on to more complicated methods such as sinus lift and bone
spreading —we are certain that we will find the right course for you!

Schütz Dental GmbH

Dieselstr. 5–6

61191 Rosbach, Germany

export@schuetz-dental.de

www.schuetz-dental.com
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Dentaurum Implants

International Jubilee
Congress from 22–25
September 2011 
in Malta

The 125th anniversary of Dentaurum, a family-
owned company and the 15th anniversary of Den-
taurum Implants—these are reasons enough for
celebrating together with our clients at this Inter-
national Jubilee Congress themed “Partners in
Innovation—Be Successful with Dentaurum Im-
plants”. A top class international team of lectur-
ers from Egypt, Germany, Iran, Italy, Jordan and
Poland will hold lectures on implantology and
multidisciplinary topics covering science, re-
search and everyday practice and guide the par-
ticipants through numerous practical work-
shops. 

Apart from topics such as three-dimensional im-
plant planning and aesthetically perfect implant-
borne prosthetics, the congress programme will
also include reports on experience gained with
surgical and prosthodontic cases spanning 
20 years of implantology and the biomechanical
analysis of Minis and Shorties. The interesting
lectures will be rounded off with a live operation
carried out by Dr Joachim Hoffmann and broad-

cast directly from a renowned dental practice in
Valletta. 

Dentaurum Implants will also organise an equally
interesting social programme during your stay in
Malta. Continuing education credits will be
awarded in accordance with the recommenda-
tions of the German Dental Association. 

Dentaurum Implants GmbH

Turnstr. 31

75228 Ispringen, Germany

info@dentaurum-implants.de

www.dentaurum-implants.de

ULTRADENT

Premium class with
new design

With the ongoing enhancement of the premium
treatment units U 1500, U 5000 S and U 5000 F,
dental manufacturer ULTRADENT has created a
modern class of unit that provides the highest
possible quality in the compact treatment unit
segment. ULTRADENT’s special modular design
makes it possible to equip units in line with den-
tists’ individual requirements and specifications.
Extremely high standards are also set in terms of
design, construction and quality of workman-
ship. 

The 19-inch flatscreen monitor and the com-
pletely reworked spittoons are particularly strik-
ing. The assistant’s control console now has a
new holder, making it even more ergonomic. In
terms of positioning, programming and informa-
tion, the dental unit fulfills every possible re-
quirement and supports treatment with numer-
ous exclusive instruments and all possible op-
tions. The central unit can be used to control
everything—from the tartar remover and auto-
clavable micro motors with torque control and
wide speed range to the intraoral camera, the
electrosurgery unit and an integral saline pump.
Naturally, this workstation can also be fitted or
pre-configured with the ULTRADENT-VISION

multimedia system.

Various details, such as the
new touch-screen display, an
optional wireless foot control,
replaceable control valves,
and a non-drip filter system,
make treatment easier and
promote dental practice hy-
giene. The supersoft chair up-

holstery, which is available in 12 colors and in-
cludes an individual headrest system with mag-
netic supports, ensures comfort. The exclusive
comfort padding with air conditioning or mas-
sage function is another feature developed by
ULTRADENT. Here, six silent ventilators in the
backrest and seat provide pleasant fresh air, or
special electric motors provide a gentle massage
which calmly relaxes the patient. The ULTRA-
DENT Premium class realizes many technical vi-
sions, while its overall design creates the kind of
fascination and customer satisfaction that is only
possible in the top-of-the-range segment. Al-
most every wish can be catered for here. Treat
yourself to perfection and gain inspiration for
your practice.

ULTRADENT

Dental Medizinische Geräte 

GmbH & Co. KG

Eugen-Sänger-Ring 10

85649 Brunnthal, Germany

info@ultradent.de

www.ultradent.de

®

www.omniaspa.eu

OMNIA S.p.A.
Via F. Delnevo, 190 - 43036 Fidenza (PR) Italy
Tel. +39 0524 527453 - Fax +39 0524 525230

VAT. IT 01711860344 - R.E.A. PR 173685  
Company capital € 200.000,00

Since our beginnings, we have always 
been focused on quality and innovation 

toward the battle against
cross - contamination and infections.

In the last 20 years, we have ensured safety and protection to you 
and your patients, with advanced and reliable products. Tools 

that represent the ideal solution for who is operating in dentistry, 
implantology/oral surgery and general surgery.

With Omnia sure to be safe.

AD



I about the publisher _ imprint

50 I implants
3_2011

Publisher

Torsten R. Oemus 
oemus@oemus-media.de

CEO

Ingolf Döbbecke
doebbecke@oemus-media.de

Members of the Board

Jürgen Isbaner
isbaner@oemus-media.de

Lutz V. Hiller
hiller@oemus-media.de

Chief Editorial Manager

Dr Torsten Hartmann (V. i. S. d. P.)
hartmann@dentalnet.de

Editorial Council

Prof Dr Dr Frank Palm
frank.palm@klinikum-konstanz.de

Dr Roland Hille
dr-hille@t-online.de

Prof Dr Dr Kurt Vinzenz
kurt.vinzenz@aon.at

Dr Torsten Hartmann
hartmann@dentalnet.de

Dr Suheil Boutros
SMBoutros@aol.com

Editorial Office

Kristin Urban
k.urban@oemus-media.de

Executive Producer

Gernot Meyer
meyer@oemus-media.de

Designer 

Sarah Fuhrmann
s.fuhrmann@oemus-media.de

Customer Service

Marius Mezger
m.mezger@oemus-media.de

Published by

Oemus Media AG
Holbeinstraße 29
04229 Leipzig, Germany
Tel.: +49 341 48474-0
Fax: +49 341 48474-290
kontakt@oemus-media.de

Printed by

Messedruck Leipzig GmbH
An der Hebemärchte 6
04316 Leipzig, Germany

implants
international magazine of oral implantology
is published in cooperation with the German
Association of Dental Implantology (DGZI).

DGZI President

Prof Dr Dr Frank Palm
DGZI Central Office 
Feldstraße 80, 40479 Düsseldorf, Germany
Tel.: +49 211 16970-77
Fax: +49 211 16970-66
office@dgzi-info.de

www.dgzi.de
www.oemus.com

implants
international magazine of oral implantology



The 45th SCANDEFA invites you to exquisitely meet the Scandinavian dental market and 
sales partners from all over the world in springtime in wonderful Copenhagen

SCANDEFA 2012
Is organized by Bella Center 
and is being held in conjunction 
with the Annual Scientific 
Meeting, organized by the 
Danish Dental Association 
(www.tandlaegeforeningen.dk). 

175 exhibitors and 11.422 
visitors participated at 
SCANDEFA 2011 on 14,220 m2

of exhibition space. 

Welcome to the 45th Scandinavian Dental Fair 
The leading annual dental fair in Scandinavia
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Bella Center
Copenhagen

2012

Exhibit at Scandefa 
Book online at www.scandefa.dk 
Sales and Project Manager, Christian Olrik
col@bellacenter.dk, T +45 32 47 21 25

Travel information
Bella Center is located just a 10 minute taxi drive from Copenhagen 
Airport. A regional train runs from the airport to Orestad Station, 
only 15 minutes drive.

Check in at Bella Center’s newly built hotel
Bella Sky Comwell is Scandinavia’s largest design hotel. 
The hotel is an integral part of Bella Center and has direct 
access to Scandefa. Book your stay on www.bellasky.dk

Scandefa_Ann_A4_ENG_2012.indd   1Scandefa Ann A4 ENG 2012 indd 1Sca A44_ENG_2012.indd 1 /11   14.16/11 14 16/06//06/01/01/ 661144111111660011001/06/11 14 1600001/06/11 14 666601/06/11 14.1601/0/06/6/11 14.16



w
w

w
.a

dw
or

k.
de

BIONIC ENGINEERING 
DESIGNED IMPLANTS

BEGO Semados® patented Implants embody:

Indication-optimised contour design

Function-optimised implant-abutment-connection

High purity and ultra-homogenous-surface

Polished rim for an infl ammation-free gingiva-attachment

100 % German design – 100 % German manufacturing

Value for money

www.bego-implantology.com

GO FOR GOLD.

BEGO Semados® 
Mini-Implant

Bionic Engineering Design transfer of 
optimal living nature solutions 

to technical products
BEGO Semados® 

S-Implant
BEGO Semados® 

RI-Implant

Official care provider 
to the German Olympic teams 
since 2002

Are You
Interested?

info@bego-implantology.com
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