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editorial _implants

Implantology faces
new challenges

Dr Friedhelm Heinemann
President of DGZI

Dear colleagues,

inrecentyears,implantology has been considered to be THE driving force for innovations within dentistry.
Companies and investors all over the world were impelled by the apparently infinite growth potential of
this market. In the meantime, however, or so it seems, the mood has become much more reserved. Some
implant systems have already been withdrawn from the market, and many companies do not act as ag-
gressively as they used to. We have to find the answers to the following basic questions. Which are the real
growth potentials of implantology, and how can implantology be placed on a changed market in the fu-
ture? Contrary to the trend of the increase in gaining independence within our expert field, observable in
the past, | believe that it willbecome more important to go back to the roots of implantology and consider
ittobe thereal interface between parodontology, surgery and prosthetics. The broad digitalization within
dentistry by means of 3-D diagnosis combined with modern planning and navigation software, including
CAD/CAM manufactured dentures, implies this interface function, also from the technological point of
view. Due to the digitalization of dental practices, team spirit is fostered, the flow of information is im-
proved, and cooperation between the partnersis facilitated. Prosthetic dental planning and the prosthetic
guidelines for surgery will be easier to communicate, ultimately contributing to the achievement an op-
timal result, and thus efficiently meeting the desire of the patient. In this way, the old requirements and
ideas for interdisciplinary cooperation can be realized in a much better manner. With this in mind, | would
like to draw your attention to our 39" International Annual Congress which will take place from October
9thto 10" in Munich this year.

Thanks to the high class speakers from Germany and abroad, our Annual Congress will again become a
special highlight in advanced professional training. | look forward to welcoming you in Munich.

Yours,

@%//

Dr Friedhelm Heinemann
President of DGZI
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Bone quality, quantity and
metabolism 1n terms of dental
implantation
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Fig. 1_Trajectorial structure
of viscerocranium.
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_Abstract

Bone is the largest calcium storage, forms part of
the supporting tissue and displays distinctive plastic-
ity and adaptability. Thus, an adequate, differentiated
composition and metabolism are required. The bone
matrix consists of organic and inorganic structures.
The cells, osteoblasts, osteoclasts, and osteocytes are
responsible for bone formation, resorption and me-
tabolism and, thus, for remodeling processes (forma-
tionandresorption) which permanently occurinbone
tissue. Periosteum and endosteum form a functional
unit with bone tissue itself and exercise protective,
nutritive and growth functions.

The present paper providesan introduction to reg-
ular bone structure in the face area which is consid-
ered a precondition of successful implantation. The
specific properties of the jaw bones have to be ob-
served in this context.

_Introduction

The orofacial or stomatognathic system with its
components forms a functional circle representing a
biocybernetic system."

A key role is played by bone, particularly the jaw
bones. The structure of the osseous viscerocranium is
targeted to withstand and divert the chewing pres-
sure.>" This requires a functional composition which
is maintained even after osseointegration of bone
graft substitutes (Fig. 1).

The periods of function and inactivity occurring in
the jaw bones are more clearly noticeable than in any
otherboneofthe body. Forinstance, the mandibleand
the maxilla display different atrophy processes.

Continuous remodeling which guarantees adap-
tation to arising forces requires healthy bone.?

Bone composition

Bone is a specific connective tissue which mainly
consists of the extracellular substance/bone matrix,
cells, blood vessels, and nerves.

Weight distribution (in kilograms) in a 70kg
weighing man shows that bone and bone marrow
rank high, as shown by selected examples in table 1.

Table 1_ Weight distribution (in kg) of tissuesina
70 kg weighing man in ranked order.

Muscles 30
fat 1
bone

bone marrow

blood

connective tissue

skin

N W ww N O

Bone matrix
It consists of organic and inorganic material.?
The inorganic material which determines bone
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stiffness, constitutes about half of the matrix. The
major part (50 per cent) is composed by calcium and
phosphate in the form of hydroxyapatite crystals.
Additionally, non-crystalline calcium phosphate,
citrate, hydrogen carbonate, and furthermore, mag-
nesium, potassium, and sodium salts are found. The
apatite crystals are surrounded by matrix substance
and lie along the collagen fibrilles. A so-called hy-
dration cover facilitatesion exchange between crys-
tal and body fluids. The water content of the bone
matrix amounts to 10-20 per cent. The water-free
matrixcontains 70 percentinorganicand 30 per cent
organic substance.

The non-calcified organic matrixis referred to as
osteoid and provides the bone with the required
elasticity. It mainly consists of collagen.

Bone cells

Cells are indispensable for reqular osseointegra-
tion processes.’2

_ Osteoblasts:These mononuclear and nearly cu-
bic shaped cells produce all essential organic matrix
components of bone (osteoid). They are located ex-
clusively at the surface of spongious trabecles, and
synthesize and secrete collagen |, proteoglycansand
glycoproteins. As they activity fades, the cells be-
come increasingly flatter and form processes. The
newly produced matrix proteins are released to-
wardsthesurface of the existingbone matrix. The or-
ganic material enabling bone elasticity constitutes
about 20 per cent. Finally, water amounts to about
10 per cent of the matrix substance.

The osteoblastsareactivated by cytokines,growth
factorsandvitamin D3 and therebyenabled toinduce
osteoclast proliferation and differentiation.

_ Osteoclasts are multinucleate, large mobile
cells resorbing mineralized bone and derived from
the mononuclear phagocyte system. One surface of

resorbing osteoclasts is facing the mineralized bone
tissue. The surface periphery is closely connected
with the matrix by a sealing zone. The area sur-
rounded by this zone displays numerous folds ("ruf-
fled border"). Between the ,ruffled border" and the
bone matrix, there is an extracellular space, the so-
called resorption lacuna where bone resorption oc-
curs. The osteoclast secretes H* ions to the lacuna by
means of a vacuolar ATPase located in the folded
membrane, and the matrix minerals are dissolved in
the acid milieu. The release of lysosomal enzymes
leads to decomposition of the collagen fibrilles.

_ Osteocytes develop from osteoblasts and rep-
resentmetaboliccentresof the bone. These cells pre-
dominatein bone. Their cell bodies are located in the
lacunae. With their processes, they are intercon-
nected by nexuses. The processes permit intercellu-
lar substance transportand enable the coordination
of metabolic activities. An exchange of compounds
among osteocytes, mineralized matrix and blood
vessel also occurs in the gap system between cells
and calcified bone matrix.

The osteocytes respond to mechanical stress ex-
erted ontheboneand sustain the extracellular matrix.
After their death, the matrix undergoes resorption.

The jaw area is very likely to exhibita population of
bone cells different from cells from other regions in
terms of their origin, their involvement in specific lo-
cal developmentaland bone formation processesand
their specificadaptation tolocal biomechanics. At the
moment, itmay be merely speculated whether theac-
tivity of such neuroectodermally derived “jaw os-
teoblasts" essentially contribute to perfect dentalim-
plant treatment outcomes.®

Periosteum and endosteum
Their main functions are protection and nutrition
as well as the continuing supply of osteoblasts for



thickness growth and successful defect repair."? The
outer periosteum consists of fibroblasts, collagenous
and elastic fibres (stratum fibrosum). The inner layer
(stratum germinativum) is formed by divisible cells
("lining cells") which can differentiate into os-
teoblasts. The stem cells play an important role for
bone growth and repair. Sharpey's fibres are bundles
of collagenousfibres connecting the periosteum with
the bone substance.

The endosteum fills the inner cavities of bone, is
thinner than the periosteum, consists of progenitor
cells and comprises only a slight amount of connec-
tive tissue. The endosteal border cells are resting os-
teoblasts forming a continuous cell assembly on the
inner cortical surface and the Haversian canal walls

Bone types

Woven bone and lamellar bone are distinguished
according to the arrangement of osteocytes and col-
lagen fibres.

_ Woven bone (also "primary bone") is found only
during bone development and repair processes, and,
therefore, also in osseointegration. Its mineral con-
tent (higher radiolucency!) is lower. The collagen fib-
rils run irregularly rather than in lamellar form. This
type of bone is replaced by lamellar bone except for
suture areas.

_ Lamellar bone (Fig. 2): The collagen fibres and
other matrix components form lamellae of 3-7 pm
thickness which are arranged in concentric layers
around a central channel (Haversian canal).é This
structureisreferred toas Haversian system or osteon.
Between the lamellae, the cell bodies of the osteo-
cytesarelocated with processesrunning in respective
channels (see above). Each channel harbors nutritive
vessels, nerve fibres, and loose connective tissue. The
canals communicate with the bone marrow cavity,
the periosteum and with each other. Larger channels
are Volkmann's canals which also run outward. The
entire channel system reflects a complexand delicate
microcirculation.*

Each osteon is surrounded by mineralized matrix
with few collagen fibres (cementum). Immediately
beneath the periosteum and around the marrow cav-
ity lie more outer and fewer inner general lamellae.
Between outer and inner general lamellae, the so-
called osteons and the often irregularly shaped inter-
mediate lamellae are located. The latter are residual
lamellae of a Haversian system which was degraded
during a remodeling process.

Principles of bone structure

_ Substantia compacta, Substantia spongiosa of
the bones

The outer compactbone layerisreferred toas sub-
stantia compacta, while the inner layer which pos-
sesses numerous interconnected cavities is termed
substantia spongiosa. The latter represents a spongy
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trabecular framework. However, both structures
show a lamellar bone composition. Spongiosa pre-
vails in the maxilla, whereas the mandible is predom-
inated by compacta.

Bone shape and composition are adjusted to its
mechanical function. According to its trajectorial ar-
chitecture, structure conforms to tension and strain
trajectories. Bone substanceisarrangedin sucha way
that best possible absorption and transmission is
achieved with minimum expense of material in the
loaded area. The trajectorial construction, e.g., of the
mandible, permits selective material usage in the
loaded area.? This lightweight construction saves
muscular strength for motor activity. Bone morphol-
ogy is genetically determined and modified by exter-
nal influences through differentiation. Bone is solid
by virtue of itsinorganic components and elastic due
to its organic components. Thus, bone substance
features a dynamic equilibrium of adaptation.?>8
Figure 3 shows the oscillation between atrophy and
hypertrophy, resorption and apposition.

Special properties of the jaw bones

The jaw bones as well as the tooth germs (except
the enamel organ and enamel) develop from the neu-
ral crest cells which are preprogrammed for the facial
region where to migrate.® Development of cartilage,
bone and teeth, however, requires numerousinterac-
tions between the mesectodermal cells, the ectoderm
and the inner body surface. Aimost all jaw bones (in-
cluding the alveolar process) develop to woven bone
by desmal osteogenesis. The osteoblast progenitor
cells are derived from neural crest cells. Ossification
of the alveolar processes is closely associated with
tooth germdevelopment. Desmal ossificationisreca-
pitulated in reparative processes. Similarly, osseoin-
tegration of dental implants follows this principle.?

Jaw atrophy

Jaw atrophy is a major field of implantology. Such
inactivity atrophy results from a lack of strain stimuli
and reflects complex atrophic and resorptive

processes. Resorption of the (edentulous) alveolar
processes is multifactorial and cannot be attributed
toaltered loading alone. Mechanical factors, biologi-
cal and metabolic factors, and inflammatory causes
are distinguished.

Mandibular involution is primarily vertical. The
alveolar process is smaller than the basal arch which
represents the constant part (Fig. 4). At old age, the
mandible shows increased prominence.® Vertical
boneresorptionisincreased compared to the maxilla.
These changes are even more marked in females. The
mandibular basal arch is more extended than the
maxillary one: by up to ca. 3 mm during the first three
years after tooth loss, and by 0.3 to 0.4 mm p.a. dur-
ing the following years. This difference is compen-
sated by alveolar process inclination resulting in oral
inclination of the mandibular alveolar process and
vestibularinclination of the maxillary one.

Besides the basal arch which may also exhibit re-
sorption during old age, there are structures that are
not subject to atrophic changes, such as linea mylo-
hyoidea, linea obliqua, spina mentalis, tori mandibu-
lares, and trigona retromolaria.®

The basal arch as well as the alveolar walls show a
trajectorially oriented arrangement.

Alveolar process atrophy also leads to an altered
mandibularangle. Thisangleamountsto 150°in new-
bornsandto 120°inadults.Atold age, theangle tends
to return to childhood values and may even exceed
160°. These angular changes also exert an effect on
the trigonum retromolare sinking down in atrophic
boneand, thus,assuminganalmosttopographical re-
lation to the pars obliqua of the mandibular canal. In
atrophic bone, therefore, the trigonum retromolare
fails to serve asan implant abutment site."

Maxillary atrophy primarily occurs horizontally
and only slightly in vertical direction. The alveolar
process which provides only little space for the tooth
roots,islargerinrelation tothe corpusmaxillae.3Thus,
the maxillary arch becomes more reduced. Due to re-
sorption, its size decreases relative to the mandible.
With increasing maxillary atrophy, the alveolar mid-
crest is displaced palatally (centripetally). Atrophy of
the hard palate proceeds anteroposteriorly (Fig. 5)
and may be of such an extent as to cause bone perfo-
ration and contact between oral and nasal cavity mu-
cosa.

The alveolar process ends with the tuber retromo-
lare behind the last molar. Before seven years of age,
the tuber does not exist but asa rudiment. The alveo-
lar canals for the nn.alveolares superiores posteriores
develop from primordial alveolar sulci. Beyond 20
yearsofage, the tuberisfullydifferentiated,and alve-
olarcanalsare found.After 50yearsofage,involution
of the tuber occurs, and the alveolar canals reopen
intoalveolarsulci. These changes show that the tuber
retromolare is not suitable as an implant abutment




site.’®The anterior maxilla shows numerous channels
harboring blood vessels and nerves which also pres-
entassulciand open toward the maxillary sinus.” The
torus palatinus, the crista zygomatico, and the spina
nasalisanteriordonotrevealanyatrophicalterations.
The chewing pressure abutments of the maxilla are
not subject to atrophic processes and, hence, pre-
served.

Blood vessel supply

Blood vessel supply is a prerequisite of regular
bone growth and metabolism. Itis effected by means
of the vasa nutricia which run without contortions
through the corticalis into the medullary cavity (Fig.
2). Diaphyseal arteries branch out to marrow arteries.
Several small arteries supply the metaphysis and epi-
physis. The epiphyseal vessels display only few anas-
tomoses with the metaphyseal and diaphyseal ves-
sels.Thecorticalisissupplied from withinand outside.
The outer cortical sectionsare supplied directly by the
periosteal vessels. Perfusion isincreased in high-den-
sity bones compared to low-densitiy bones. This
should be considered for implantation.

Bone tissue lacks lymphatic vessels which occur
onlyin the periosteum.’

Nerve supply

Nerves are indispensable for bone tissue viability
as well. With the bllod vessels, the nerves enter the
bone, run inVolkmann's and Haversian canals (Fig. 2)
and also reach the spongiosa. The nerve fibres are
largely unmyelinated. The periosteum is innervated
abundantly. There has been evidence of numerous
transmitters (e.g., norepinephrine, neuropeptide Y).’

Bone function
Bone function is manifold and plays an important
role for osseointegration.?

Supportive function

The bones make up the skeleton which determines
skullweightandshape. Additionally, the skeleton pro-
vides the originand attachment of the muscles which
inturninfluence cranial morphology. Owing to its bi-
ological plasticity, bone is capable of adaptation to
stress.

Protective function

The cranial bones protect the central nervous sys-
tem, the sense organs, and the bone marrow.

Developmentof masticatory pressure pillarsinthe
viscerocranium serves for diversion of the chewing
pressure and the trajectorial structure of the
mandible (Fig. 1).

Calcium storage
About 99 per cent of the body's calcium is stored

in the skeleton. The stored calcium is mobilized, when

blood calcium concentration declines. Calcium is
mainly released from hydroxyapatite crystals in the
spongy substance.' Acting asa calcium storage, bone
tissue plays an important role in regulating calcium
homeostasis.

Hormone and vitamin metabolism

Bone is related to hormone and vitamin metabo-
lism. The osteoblasts possess receptors for parathy-
roid hormone, vitamin D3, cytokines and growth fac-
tors. They produce factors that increase osteoclast
proliferation and differentiation. Calcitonin exerts a
receptor-mediated inhibiting effect on osteoclastac-
tivity. Both androgens and estrogens generally stim-
ulate bone anabolism and accelerate epiphyseal gap
and suture closure. They facilitate mineralization and
bone formation. Opposite effects are exerted by cor-
tisol.

This article was first published in:

Biomedizinische Technik/Biomedical Engineering.
Band 53, Heft 5, Seiten 215-219, Walter de Gruyter:
Berlin, New York 2008. ISSN (Online)1862-278X,
ISSN (Print) 0013-5585, DOI: 10.1515/BMT.2008.041,
October 2008 _

TheLiteraturelistcan be requested from the editorial
office.
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tuberosity, to enable immediate dentoalveolar
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_Abstract

This paper describes a procedure for immediate
loading of an implant following tooth extraction, in
a socket presenting severe damage to the vestibular
bone plate and gingival recession in the region of the
upper central incisors. The procedures of extraction
ofthetooth,immediateinsertionof theimplant, con-
nective-bone graft from the maxillary tuberosity and
immediate restoration were shown to be a pre-
dictable treatment alternative. These procedures led
to restoration of the tooth, bone and gingival struc-
tures in a single surgical stage and to maintenance
of the favorable esthetic and functional result 24
months afterwards.

_Introduction

The situations in which immediate loading of im-
plants following tooth extractionisindicated are ex-
panding.Maintaining the integrity of the support tis-
sues during a tooth extraction procedure is an indis-
pensable requirement for indicating immediate
loading (Tarnow DP 1997, Branemark P-1 1999, Buser
D 1999).

When a tooth presents endodontic or periodontal
damage, fractures or root reabsorption, some of the

bone framework may be compromised and may re-
quiresurgical techniquestorestoreitsanatomy, prior
to implant insertion. When the bone damage is ex-
tensive, with changesin thelevel of the gingival mar-
gin, the esthetic risk increases and thus, immediate
loading is contraindicated (Polizzi G 2000, Chen ST
2004, Lindeboom JA 2006, Schropp L 2008).

Theaim of this paper is to describe a technique for
immediate loading of animplant following tooth ex-
traction, in a socket presenting severe damage to the
vestibularbone plateandgingivalrecessionin there-
gion of the upper central incisors.

_Literature review

Thefinding of the phenomenon of integration be-
tweenboneand titanium changed the course of den-
tistry. However, to promote osseointegration for a ti-
tanium fixture, it would be necessary to bury the im-
plantinordertoavoid prematureloading, thereby re-
quiring two surgical stages before inserting the
prosthesis (Branemark P-1 1977).

The development of studies aimed at diminishing
the waiting period for prosthetic restoration has en-
sured the use of implants involving a single surgical
stage and has imposed changes in the principles of
osseointegration (Tarnow DP 1997, Branemark P-|

Fig. 4



1999, Buser D 1999). It has been shown that certain
forcesareimportant for triggering a series of biolog-
ical reactions thataccelerate the bone repair process,
thus encouraging the use of implants for immediate
loading (Romanos G 2001, Isidor F 2006).

The possibility of immediately replacing a dam-
aged tooth has led to the achievement of success
rates greater than 90 per centin studies on immedi-
ate loading of implants following tooth extraction
(Worhle PS 1998, Gomez-Roman G 2001, Hui E 2001,
KanJY 2003, Glauser R 2003, Malo P 2003, Tupac RG
2003, Schropp L2005, De Kok 1J 2006, Barone A 2006,
Degidi M 2007, Crespi R 2007, Canullo L2007, Villa R
2008).

Primary stability is the most important factor in
indicating that an implant can be brought into im-
mediate functioning. This is associated with the
quantity and quality of the bone material, the geom-
etry of the implant and the surgical technique used
(Polizzi G 2000, Covani U 2003, Hamerle CH 2004,
Covani U 2007, Canullo L2007, Schropp L 2008).

Implants of conical design are the type most indi-
cated for receiving immediate loading following
tooth extraction. They promote greater lateral bone
compaction, thereby increasing the bone density;
they adapt better to the socket; and they have a
greater contact surface with the bone. These charac-
teristics increase the initial stability and enable bet-
ter spreading of occlusal loads (Gomez-Roman G
2001, O'Sullivan D 2000, Abbou M 2003, Friberg B
2003, 0'Sullivan D 2004, Glauzer et al 2007).

The presence of local infection due to disease or
trauma in the damaged tooth interferes directly with
the quantity and quality of the softand hard tissues.
It may change the alveolararchitecture at the poten-
tial site forimplantinsertion. Additional loss of these
estheticallyimportant tissues may occur while treat-
ing the local infection, thereby increasing the in-
volvementofesthetics. One or more socket walls may
be impaired, with or without gingival recession, and
surgical techniques may be needed to restore their
anatomy, thus contraindicating implants with im-
mediate loading (Polizzi G 2000, Chen ST 2004, Lin-
deboom JA 2006, Schropp L 2008).

Asadonorarea, the maxillary tuberosity hasalim-
ited quantity of bone material available and presents
low bone density and the difficulty of surgical access.

Itsadvantagesare the excellent postoperative recov-
ery, better graft repair and the ease of harvesting the
graft material and adapting it to the receptor region,
because of the bone malleability (Rosa JCM 2008).

Anatomical and functional recovery of the hard
and soft tissues surrounding the pos-extration im-
mediate loading implant was achieved by means of
the technique of connective-bone sliver graft, as a
single specimen harvested from the maxillary
tuberosity.

_Clinical case report

The patient was a 50-year-old woman with a high
smile line who came for treatment because of gingi-
val recession in the region of the upper right central
incisor.

Attheclinical examination, periodontal probing of
the compromised tooth showed severe damage to the
vestibularbone plate, with gingival recession of 4mm
combined with vestibular bone loss to a depth of
10 mm, without apparent fistula.

Radiographic examination showed the presence
of endodontic treatment, a short cast metal core, a
metal/ceramic crown, bone height of 8 mm above the
root apex and thickening of the hard layer in the re-
gion of the compromised tooth. Good bone material
availability in the maxillary tuberosity was observed.

The treatment proposed consisted of extraction of
the compromised tooth, curettage of the region, im-
plantinsertion, recovery of the socket defect by con-
nective-bone sliver graft from the maxillary tuberos-
ityand immediate temporary restoration. It was sug-
gested to the patient that she might wish to replace
the metal/ceramic crowns with metal-free crownson
the anterior teeth of the maxilla.

The following medications were prescribed:
_Amoxicillin 500mg, takenasone capsule everyeight
hours, for seven days starting one hour before the
procedure.

_Dexamethasone 4 mg, takenas one dose of 8 mg one
hour before the procedure and then 4 mg per day for
two more days.

_Paracetamol 750 mg, taken as one pill every six hours
whilein pain,beginning one hourbefore the procedure.

For better comprehension, the steps in the proce-
dure will be described in detail in the following.
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Sequence of procedures:

® Tooth extraction and implant insertion

1.Infiltrative anesthesia of 2% mepivacaine, with
norepinephrine, at the base of the vestibule, in the
palate and near the papillae adjacent to the com-
promised tooth.

2.Doubleincision at the level of the mesial papil-
lae and distally to the compromised tooth, using a
microblade (69 WS Swann-Morton®, England). The
aimofthisincision wastoreposition the gingival tis-
sue coronally, thereby minimizing the trauma to the
tissues and promoting scar-free first-intention
healing.

3. Incision in the sulcus, using the microblade,
around the tooth that was to be extracted.

4. Non-traumatic extraction of the tooth using a
periotome, performing a pendular movementin the
mesiodistal direction, with the aim of maintaining
the integrity of the remaining bone walls.

5. Careful curettage of the socket, to remove the
granulation tissue and the remains of the periodon-
tal conjuntive tissue.

6.Probing of the socket walls to assess the degree
of bone damage, in the apical-coronal and
mesiodistal directions, and to confirm the anatomi-
cal shape of the defect.

7. Insertion of a NobelReplace™ Tapered TiUnite®
(Nobel Biocare™, Géteborg, Sweden) implant, of di-
mensions 16.0x4.3 mm, with excellentapical stability
and diameter compatible with the socket opening. By
means of a surgical guide, the drill bits were directed
towards preparing the bone bed, using the palatine
wall to ensure adequate bone support and insert the
implant in the ideal three-dimensional position. The
implant bed preparation was started using the 2.0
cylindrical drill bitand continued using the 3.5and 4.3
conical-shaped drill bits. The implant was inserted
such that the ideal apical-coronal positioning was
sought, independent of the abnormality of the gingi-
val level. The implant platform was at a distance of
3 mm from the gingival margin of the homologous
tooth. After insertion of the implant, the spirals re-
mained exposed in the socket defect region.

8. Insertion of a temporary titanium abutment,
adjustmentoftheocclusion and opacification of the
metallic component by using photopolymerizable

opaque resin (Amelogen® Plus OW, Ultradent Prod-
ucts, Inc., USA);

9. Construction of a provisional crown using es-
thetic facet that was prepared earlier using pho-
topolymerizable resin. The ideal emergence profile
was established on the provisional crown, with free
spacetoallow foraccommodation of the softtissues
and to promote a thicker and more stable margin of
gingival tissue;

10. Insertion of the provisional crown for adjust-
mentoftheocclusionincentric, habitualand excur-
sive movements and for clinical confirmation of its
adaptation, considering that the implant platform
was above the gingival margin.

11. Removal of the provisional crown for finish-
ing and polishing, and to perform the stage of re-
construction of the sockets bone defects.

® Graft harvesting

12. Infiltrative anesthesia in the donor area by
means of 20 mepivacaine, with norepinephrine, at
the base of the vestibule and in the palatine portion
of the maxillary tuberosity.

13. Incision following the distal outline of the
second molar, to the full depth of the soft tissue, fol-
lowed by two relaxing incisions in the posterior di-
rection, thus reproducing the shape of the defect in
the receptor region.

14. Longitudinal incision dividing the gingival tis-
sue as far as the most posterior portion of the relax-
ingincisions, while maintaining a thickness ofaround
1to 2 mm of connective tissue covering the bone tis-
sue.

15.With the use of a straight chisel, the bone was
cut along the relaxing incisions, with the aim of
defining the bone fracture line. The chisel was posi-
tioned on the incision line surrounding the distal
part of the second molar and was driven in deeper,
as far as the distal limit of the relaxing incisions, in
order to obtain a uniform bone/gingiva sliver. Anin-
cision was made in the distal portion of the gingiva
toremove thesliver, while taking care tomaintainan
epithelial pedicle, to ensure better nutrition for the
flap that would be used to cover the donor region.

16. Harvesting of bone marrow from the donor
region to fill possible spaces between the bone sliver
and the exposed spirals of the implant.
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® Suturing and stabilization of the connec-
tive-bone sliver

17.Harvesting of gingival tissue between the dou-
ble incisions, in the region of the papillae.

18.Detachmentof the gingival flap tomake it pos-
sible to reposition it coronally, free from tension.

19. Manipulation of the connective-bone graft to
reproduce the shape of the socket defect.

20. Careful insertion of the connective-bone sliver,
as far as the level of the implant platform, while leav-
ing the bone portion in contact with the exposed spi-
rals of the implantand the connective tissue portionin
contact with the internal portion of the gingival flap.

21. Stabilization of the graft by means of suturing
the connective tissue portion of the graft on the in-
ternal face of the gingival flap, and passive accom-
modationoftheflapinordertosuture the papillae us-
ing simple stitches.

22.Compaction of the bone marrow, that was taken
from the maxillary tuberosity, between the vestibular
surface of theimplantand the graft, to ensure the final
stabilization of the connective-bone sliver.

23.Insertion of the provisional crown on top of the
implant.

24.Torque of 20 N on the attachment screw of the
provisional crown and sealing of the palatine orifice
with temporary filling material (Fermit, Ivoclar North
America, Amherst, NY, USA).

25. Suturing of the gingival flap in the donor re-
gion, using simple stitches.

The patient was instructed not to place any load-
ing on the region and to make topical applications of
0.12%chlorhexidine, three timesa day for seven days.

Afterathree-month period toallow osseointegra-
tion and restoration of the bone and gingival archi-
tecture, an abutment made of Procera zirconia was
inserted using torque of 20 N. At that time, the
anatomical shape of the emergence profile obtained
forthe provisional crown on theimplantwas checked.

Transfer molding was performed on the implant
emergence profile and on the neighboring teeth. The
dies were scanned using Procera Forte to construct
copings made of Procera alumina. After testing the
copings, transfer molding was performed to enable
personalized application of porcelain. The esthetic
finish wasdetermined according to theadequacy of the

gingival architecture and the crowns made of metal-
free porcelain on the anterior teeth of the maxilla.

This technique was shown to be esthetically and
functionally predictable: it minimized the surgical
trauma and provided favorable results immediately
and after 24 months of follow-up.

_Discussion

Immediate loading of implants following tooth
extraction, in cases in which the support tissue is un-
damaged, is very well established in the literature
(Tarnow DP 1997, Worhle PS 1998, Branemark P-|
1999, Buser D 1999, Polizzi G 2000, Gomez-Roman G
2001, Hui E 2001, Kan JY 2003, Glauser R 2003, Malo
P 2003, Tupac RG 2003, Covani U 2003, Hamerle CH
2004, Schropp L 2005, De Kok 1J 2006, Barone A 2006,
Degidi M 2007, Covani U 2007, Crespi R 2007, Canullo
L2007, Schropp L 2008, Villa R 2008). Maintenance of
the bone and gingival architecture, esthetic restora-
tion and reduction of the treatment duration are the
factors that have given recognition to the technique
(Tarnow DP 1997, Branemark P-1 1999, Buser D 1999).
In addition to the initial stability, the biological
changes thatoccur whenanimplantis putinto use at
an early stage are of great importance in the bone
repair process (Romanos G 2001, Isidor F 2006, Van-
damme K 2007).

In cases of tooth loss together with loss of support
structures, the estheticrisks are greater. In such cases,
implantinsertion associated with grafting or with the
use of membranes is indicated, so that function is
reestablished only after a healing period.

Many papers have reported the use of grafts from
the maxillary tuberosity for correcting socket defects
(ten Bruggenkate CM 1992, Misch CE 1999, Rosa JCM
2008). The maxillary tuberosity presents the disad-
vantages of the limited quantity of bone material
available, the low bone quality and the difficulty of
surgical access. Its advantages are the greater speed
of graft repair, the ease of harvesting the graft mate-
rial and adapting it to the receptor region because of
the bone malleability, and the excellent postoperative
recovery (Rosa JCM 2008).

The bone and periosteal cells of the maxillary
tuberosity behave as osteoprogenitor cells (Cic-
conetti A 2007). Knowing that the vascularization



pattern is vital for bone grafting success, the trabec-
ular nature of grafts harvested from the maxillary
tuberosity means thatsuch grafts have high revascu-
larization capacity and release growth factors to the
receptor site Hence, these grafts need to be trans-
ported rapidly, so that their fundamental properties
are not lost (Prolo & Rodrigo 1985, Goldberg
&.Stevenson 1987).

With theaimof shortertime required for bone-im-
plant integration, it needs to be emphasized that
spongy bone presents greater vascularization and
cellularization and is metabolically more active, thus
favoring the initial osseointegration processes.

Stabilization of the bone graft in the receptor site
is fundamental for avoiding micromovement and fa-
cilitates the graft neovascularization process. Graft
revitalization and incorporation success depend on
close contact between the graftand the host's vascu-
lar bed (Burchardt H 1983/1987, Abrektsson T
1980/1980, Gordh & Alberius 1999).

With the passage of time and with appropriate
mechanical stimulation, the mechanical resistance of
the grafted area will tend to increase. Early low-in-
tensity stimulation increases the local blood flow and
contact osteogenesis (Burchardt & Enneking 1978,
Abrektsson T 1980/1980).

The use of a connective-bone sliver harvested from
the maxillary tuberosity was indicated for restoration
of the socket anatomy and compaction of the bone
marrow established an improvement in bone density.

The technique of immediate loading of implants
following tooth extraction, associated with grafting
of a connective-bone sliver harvested from the max-
illary tuberosity promoted acceleration of bone repair
for the implant and graft and minimized the number
of surgical procedures. The connective-bone sliver

not only restored the lost vestibular bone plate but
also impeded cell competition between the hard and
soft tissues, thereby promoting effective bone and
gingival healing.

Immediate loading of implants following tooth ex-
traction,associated with grafting ofaconnective-bone
sliver avoids the need to subject the patient to several
surgical procedures, such asbone grafting, gingival tis-
sue grafting, implant insertion, surgery to reopen the
implantand conditioning stages for the soft tissue sur-
rounding the implant. This also avoids esthetic impair-
ment through performing these procedures.

This technique promoted acceleration of the bone
repair around the implant and in the graft, thereby
providing effective connective-bone healinginasin-
gle procedure.

_Conclusion

The connective-boneslivergraft from the maxillary
tuberosity was indicated for recovery of the vestibular
bone cortex of the damaged fresh socketand covering
of the exposed spirals of the implant, and it increased
the thickness and quality of the gingiva. In combina-
tion with coronal repositioning of a gingival flap, cor-
rection of the gingival recession was enabled.

The connective-bone sliver graft from the maxil-
lary tuberosity impeded cell competition between the
hard and soft tissues, thereby promoting effective
bone and gingival healing.

Immediate loading of the implant in the damaged
fresh socketassociated with a connective-bone sliver
graft from the maxillary tuberosity enabled den-
toalveolarrestorationinasingle procedure. Although
the technique requires long-term follow-up, the re-
sult obtained was satisfactory and promising._

The Literature list can be requested from the editorial
office.
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Clinical outcomes of flapless
implant surgery using a
handpiece driven stereolitho-
graphic surgical guide
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Table 1_Distortion values (mm)in
periapical, panaromic and tomo-
graphic X-rays (Sonick et al. 1994)

Fig. 1_(a) Surgical guide and
(b) individual male triangular lock for
the handpiece.
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Computer aided planning and stereolitography allows clinicians to transfer the virtual implant
positions to patient via surgical guide. Studies were presented using stereolitography recently,
however most of were specifique to animplant brand or type only. Hence, drill guidance and mul-
tiple numbers of guides inherits certain limitations and risks. A new type of surgical guide
(Otede®, Aytasarim, Ankara, Turkey) eliminating drill guidance was presented in this study.

_Material and methods

Following the anamnesis, clinical and radiologic
examinations of the patients were completed. Patient
consent form was taken for the use of a stereolito-
graphic surgical guide and flapless surgery. Five pa-
tients were included for this study. Scan prosthesis
were fabricated using duplication method and digital

volumetric tomography (DVT) were used for 3-D im-
aging of the patient's jaw anatomy. Implants were
planned on the software according to the teeth and
alveolar anatomy visualized on DVT images.

Surgical guide and handpiece attachment were
fabricated with a fast prototyping machine. A trian-
gular lock mechanism adapted on surgical guide and
handpiece were used for guiding the osteotomy drills

Mean distortion Maximum detected distortion

Periapical 1.9 55
Panaromic 3.0 7.5
Computerised Tomography 0.2 0.5
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Fig. 2_ (a) Intraoral view of the
maxilla, (b) duplication of the current
prosthesis and preperation of the
scan prosthesis with Br,S,,(¢) scan
prosthesis, (d) planning phase.
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duringsurgery.The guide isadapted on the mucosa in
occlusion to the opposing dentition then secured
with fixation screws. Following the removal of soft
tissue with a punch drill, osteotomy was performed
and total number of 72 implants was inserted by this
method. Patients were screened following the sur-
gery and a new DVT were obtained at the stage of
loading forexamining theaccuracy oftheimplantpo-
sitioning. Postoperative swelling was almost unno-
ticeable and the pain was reported only for the day of
the surgery. All implants except 2 were osseointe-
gratedattheend of 3months.The method enables cli-
nician to planand place implants without the need of
an exposed flap in selected cases however a large
group of cases should be analyzed for the routine use
of this guidance.

_Introduction

Conventional implant planning mainly depends
on panaromic X-rays. However certain drawbacks are
present with panaromicand periapical X-rayssuchas
distortion and two dimension restrictions. The differ-
enceinaccuracy between different methods has been
investigated and documented in a study by Sonick et
al. (Table 1). Despite the acceptable mean distortion
rate in panaromic and periapical X-rays maximum
achieved distortion rates may lead to false proximity
orintrusion tovital anatomic structuresin rare occa-
sions. Furthermore owing to the lack of anatomic ref-
erences, visual planning and conventional implant
placement is challenging especially in total edentu-
lous cases . This type of a case is likely to end up with

implants engaging the approximal regions with un-
desired emergence profile and screw access hole. Asa
resultthe case may be a failure especially in highly de-
manding patients with high lip line. Surgical guides
can be used to overcome this problem to a certain de-
gree however the exact 3-D positioning is unfortu-
nately impossible with guides based on radiologic
markers, impressions and intra-oral bone mapping
techniques. Following the introduction of the com-
puterized dental tomography, diagnosis and treat-
ment planning can be visualized on three-dimen-
sional (3-D) images. Further development and inte-
gration of DICOM data on the specifique dental im-
plantsoftware enabled to constructa 3-D view of the
alveolar bone and place implants in real dimension
accuracy. By theintroduction of volumetric tomogra-
phy, dose concerns with conventional CT imaging
were notanissue of concern. Because the dose witha
DVTisequal orslightly higher than a conventional pa-
naromic radiograph. The surgery can be virtually per-
formed on the computer using realistic implant fix-
tures. In case of having a scan prosthesis the ideal im-
plant position can be assigned in relation to bone
height, width, angulation and emergence profile. Ne-
cessity of angled abutmentand possible screw access
points canalso be planned in advance the fabrication
of the final prosthesis. Stereolitographyisarelatively
new advancing technology in the dental field. Engi-
neering part of this technology is still in demand of
dental view and opinion. Most systems can only offer
direction guidance with the surgical guides, however
few of them offerdepth control butonly when certain
brands of implants were used. The technique is time

AR 70 TREA

FERIENTeN E0D QAQAQSH PT T LU

Aww Y IBRY DAZBNE

pEERepnd®H sl




e # ‘ﬂ

The bone regeneration cement

INJECTABLE 4

Ready to inject without premixing

OSTEOCONDUCTIVE
RESORBABLE

A truly resorbable Calcium Phosphate cement

MINERAL

All-mineral concept

HARDENING

Quick hardening in situ...
stabilizing effect

( )

1 Ready

to use

| stage |
Facilitates one-stage surgery Filler and barrier Time saving
Optimized flow bone substitute / membrane in one no premixing required
complete and tight filling Cost effective Simplicity
Stabilizing effect no membrane required directly injectable
strong adhesion to implant Safe .
Solid interphase reduced risk of
cement contamination

www.vitalos.com
Produits Dentaires SA / Switzerland



Fig. 3_ (a) Mucotomy was perfromed
with a punch drill, (b) Original drills
of the implant system were used for
osteotomy.
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consuming and costly at the moment and deviation
ratesisstillanissue of concern. Anew surgical guide
(Otede, Aytarasrim, Ankara, Turkey) is currently in-
vestigated in Istanbul University, Faculty of Den-
tistry, Department of Oral Implantology (Fig. 1). The
main idea is to shift the guidance from drill to hand-
piece. A male-female triangular lock mechanism is
placed to the guide. This enabled to drive the hand-
piece in the exact route and depth without drill
dependency as seen in other systems like SimPlant,
Aytasarim3Detc.The new systemrequiresindividual
stereolitographic key for the handpiece to be used in
the surgery (Fig. 2). The handpiece and drills were
scanned before surgery to simulate depth control
and drill guidance with the handpiece.

_Material and methods

Following the anamnesis, clinical and oral exam-
inations were performed for 5 patients with various
edentoulism types. The patients were informed
about the flapless option with guided surgery and
written consent was taken. Patient's current pros-
thesis was evaluated for the fitand positional accu-
racy. This prosthesiswas duplicated in clinic with the
negative impression technigque. Cold polymerising
acrylic was prepared with 10 per cent barium sul-
phate addition and mixed well then poured carefully
into the drainage holes of the duplication mold. Fol-
lowing the setting, the mold was opened and the
scan prosthesis is removed and trimmed and pol-
ished. The prosthesis is tried to ensure that the pa-
tient can wear it comfortably during tomographic
scan. Any disturbing pieces or edges may lead pa-
tient to mis-position the prosthesis during scan
causing error in the CT images (Fig. 2). The DICOM
data is transferred to a personal computer. A 3-D
implant image processing software (Implant3D,
Medialab, LaSpezia, Italy) was used to planimplants.
Following the segmentation of the bone and pros-
thesis the implant placement is performed on the
computer with guidance of the scan prosthesis.

Following the planning, the manufacturing of the
surgical guide began.The systemrequires the scan of
the handpiece head region. Drillstobe usedin the os-
teotomy werealsorequired tobe scanned for correct

depth control. Allcomponents were tried before sur-
gery to ensure the proper operation of the triangu-
lar lock mechanism.

Surgery:The guide was tried once again for the
accuracy of fit. Local anesthesia was administered
with infiltration. Following the stabilization of the
guide with fixation screws, handpiece lock was
adapted to the handpiece. Mucotomy was per-
formed with a punch drill. Routine osteotomy pro-
tocol was used using the triangular lock in the sur-
gical guide. Depth control was also provided with
the stop of the triangular lock. Following the inser-
tion of the implants the guide was removed from
the mouth and gingival formers are placed (Fig. 3).
A total of 72 implants were placed in maxilla and
mandible.

Postoperative follow-up: All patients were re-
called after the surgery day and controlled everyday
foraweek.Thenall patients were examined with one
month intervals.

Results:Two implants in a patient were lostin the
post-op second week. Rests of the implants were os-
seointegrated at the end of healing period. No com-
plications were observed during the healing period.
Swelling was minimal due to the flapless surgery. Pain
complication was also recorded to be minimal and
mainly experienced in the day of surgery.

_Discussion

Asaresultof the advancesin fast prototyping and
3-D printing field, many stereolitography based sur-
gical guide systems became available on the market
forprovidingaccurate positioning of dentalimplants.
The procedure can be outlined as a 3-D engineering
and manyvariationsare presentamongstsystems. As
a result the benefits vary depending on the design of
the guide. All systems provide horizontal guidance
butdepth control is provided only in few systems in-
tended for a specifique implant system. The present
surgical guide may use any type of implant drill after
ithasscanned. The top of the female lock mechanism
attached on the surgical quide serves as a stopper for
providing depth control. Drill guidance is the main
base of direction in static surgical guides. To maintain
the directional accuracy, most system provides se-



quentially increasing diameter drill tubes either fixed
or changeable. Inclusion of multiple numbers of drill
guidesduring the surgery increases the surgical time,
risk of deviation and complexity of the surgery. Some
systems overcome the problem of multiple guides by
using changeable tubes. However small tubes can be
difficult to mount and remove in the oral environ-
ment. These small tubes bring the risk of inhalation,
loss, stuck in place etc. Use of a single guide in this
study significantly decreased the surgical time and
relevant complications. Furthermore drill guidance
requires the inclusion of metal tubes for the drill to be
thoroughly operated. This may significantly reduce
the irrigation and arise the risk of overheating in the
osteotomy site owing to the friction and restricted
liquid flow way through the metal tubes. The system
used in this study does not contain any metal tubesin
thedrill pathway and has wide holesin the field of os-
teotomy allowing higher level of irrigation liquid to
cool the osteotomy site. It should be always kept in
mind that the risk of overheating can be a cause of
failure in surgical quide systems and flapless surgery.
Thedrill rpm should be below 750 rpm with maximum
possibleirrigation. Drillindependency makes this sys-
tem virtually suitable for any implant system which
may be an advantage when compared todrilland im-
plant system based guides.

_Conclusion

The new surgical guide in this study has promising
features and advantages compared to similar stere-
olitographic surgical guide systems. Handpiece ori-
entationaddsadditional comfortand freedom for the
surgeon. Furtheranalyticstudiesarerequired toeval-
uate the positional accuracy and additional benefits
of this system._
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Fig. 3_ (c) Implants were inserted,
(d) clinical view following the
placement of the gingival formers.
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Extraction, immediate implant
placement and guided bone
regeneration using a flapless
approach

author_Barry K. Bartee, DDS, MD, USA

ticalincisionstoachieve primary closure. Because of
the unique features of Cytoplast® dense PTFE mem-
branes and the ability of the membranes to remain
exposed in the oral cavity without risk of infection,
the softtissue architecture, keratinized tissue width
and position of the mucogingival junction adjacent
to the socket can be preserved. Using the minimally
invasive tunneling technique described in this arti-
cle facilitates minimally invasive socket reconstruc-
tion avoiding vertical incisions and incision of the
interdental papillae. The technique described can be
used for immediate implant placement, as in this
case, or for socket preservation using particulate
graft material if a staged approach is desired.

_Introduction

Esthetic requirements for
implant supported restorations
include the presence of natural
soft tissue contours, and to the
extend possible, the full pres-
ence of the interdental papillae.
Regardless of the technique
used for tooth extraction, some
degree of soft and hard tissue
loss is inevitable. The use of
guided tissue regeneration
membranes over sockets has
beenshown tobeonemethod to
preserve bone after extraction,
butmost techniques involve the
use of large flaps and even ver-

2/ | implants

3_2009



_Case Presentation

Thisisa 60-year-old female who presented with
acrown-root fracture of a non-vital maxillary right
central incisor. The crown was temporarily stabi-
lized with composite resin bonded to the adjacent
teeth (Fig. 1). Extraction of the tooth and immedi-
ate implant placement was planned. To minimize
softand hard tissue recession, a flapless, minimally
invasive extraction technique was employed (Fig.
2). The tooth root was extracted using only an in-
trasulcular incision. A #15 blade was used to sever
the periodontal ligament and create space for root
luxation and elevation (Fig. 3). Next, a subperiosteal
pocketwascreated onthe buccaland palatalaspect
of the socket using a micro periosteal elevator (Fig.
4). Following luxation and initial elevation of the
rootwiththe microelevator,the tooth wasremoved
with forceps (Fig. 5). The interdental papillae were
carefully undermined and elevated. This can be
donewithasmall periosteal elevator or curette (Fig.
6). All remaining soft tissue was removed from the
interior and margins of the socket with a sharp
curette (Fig. 7). The implant osteotomy was done in
thestandard fashion, with theimplantbeing placed
againstthe palatal wall of the socket (Fig.8). Thegap
between the facial aspect of the implant and the
buccal wall was filled with a combination of auto-
genous bone chips harvested from the implant os-
teotomy combined with allograft bone (Fig. 9). A
textured, high-density PTFE barrier membrane is
placed.The membrane is trimmed, then placed into
the superiosteal pocket on the palatal aspect (Fig.
10). The membrane is then tucked under the facial
flap (Fig. 11). Next, the membrane is tucked under

theinterdental papillae, taking care to keep the edge
of the materiala minimum of 1.0 mm away from ad-
jacent tooth roots (Fig. 12). Asingle 3-0 PTFE suture
is placed to further stabilize the membrane. The
membrane is intentionally left exposed, as primary
closure is not required in this technique (Fig. 13).

Figure 14 shows the surgical site at three weeks.
The exposed membrane is easily removed by grasp-
ing with a tissue forcep. Topical anesthesia may be
used, but local anesthesia is not necessary.

The site at six weeks after implant placement
(three weeks after membrane removal), reveals ker-
atinized mucosa forming across the former extrac-
tion site (Fig. 15).

Figure 16 shows the clinical view following
placementoftheimplantabutmentandacrylic pro-
visional restoration.

_Summary

The flapless technique described provides a min-
imally invasive approach to extraction with socket
grafting orimmediate implant placement. Because
the interdental papilla remains intact, there is less
disruption of blood supply. As a result, there is a
greater potential for maintenance of soft tissue vol-
ume. In addition, the use of a dense PTFE membrane
improves the predictability of immediate implant
placement, excluding the requirement for primary
closureand resultantdisruption of soft tissuearchi-
tecture.

Cytoplast® is a registered trademark of Os-
teogenics Biomedical, Inc.
©2008 Osteogenics Biomedical, Inc. BBFY0607
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Precautions for
using zirconia implant
abutments

authors_Moustafa N Aboushelib*, Egypt, and Rien van Paridon™, Netherlands
*DDS, MSc, PhD, Dental Biomaterials department, Faculty of Dentistry, Alexandria University, Egypt
“*DDS, PhD, Materials Science Department, ACTA, University of Amsterdam and the Free University, The Netherlands

Fig. 1_SEMimage, 27x. Internal
metallic nut which depends on
friction fit inside the zirconia implant
abutment.

Fig.2_SEMimage, 10x. The metallic
fixation screw used to press on the
metallic nut for providing adequate
retention with the implant body.

Fig. 2a_ A broken maxillary premolar
was extracted and implant was im-
mediately inserted.
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_The introduction of zirconia to the dental field
opened the design and application limits of all-ce-
ramic restorations. Thanks to its high strength and
fracture toughness long span posterior restorations
are now possible with high accuracy and success
rate. Additionally, its white color allowed better re-
production of the required color especiallyinthean-
teriorzone. These properties made zirconia aninter-
esting material for the construction ofimplantabut-
ments and superstructures.’

The fabrication of zirconia implant abutments
utilizes state of the art CAD/CAM technology which
uses patient's models for the production of an indi-
vidual customized abutment.2 Moreover, the CAD
phaseallowsaccurate positioningandangulation of
the zirconia abutment ensuring obtaining the best
esthetics.

The fabrication of zirconia implant abutments is
complicated by the problem of providing adequate
fixation to the implant body. For titanium abut-
ments, the fixation screw exerts direct pressure on
the abutment which in turn is provided with exter-
nal or internal hex to provide connection with the
implant body. On the other hand, zirconia is a brittle

Det - WO f—————— 500 g

115 abutment e

material and friction between the fixation screw and
the internal surface of the ceramic abutment could
produce high internal stresses which could lead to
unexpected fracture.’

This problem is solved by insertion of a friction fit
internal metallic nut (Procera zirconia abutment for
Strauman implants) which is equipped with an ex-
ternal hex for establishment of proper contact with
the implant body (Fig. 1). Additionally, the fixation
screw interlocks with the metallic nut during tight-
ening procedure (Fig. 2). This design is associated
with the problem of generation of internal stresses
which could lead to unexpected fracture of the zir-
conia implant abutment. This article evaluated the
fracture causes of several broken zirconia implant
abutments. Fractographic analysis of the broken
segments allowed recognition of the location and
site of the critical fracture.

_Case presentations
Case 1

Abroken zirconia implantabutment was sent by
the treating dentist for fracture analysis. Patients




Fig. 2b_ Procera zirconia abutment. Fig. 2c_ Procera zirconia veneered crown inserted over the zirconia
abutment.

recordsindicated thatthe patientcomplained ofloosening of theimplantsupported
zirconia veneered crown (tooth 21). The treating dentist also complained that the
internal metallic nut lost friction contact with the zirconia abutment and that he
had to re-assemble the components before screw fixation. The abutment was frac-
tured after two incidence of screw loosening. The same problem led to fracture of
the second abutmentafter which the dentist decided to inserta titanium abutment.
Scanning electron microscopic examination indicated that the abutment was frac-
tured due to pressure from the metallic screw nut.

The solution

Once the metallic nut has lost friction fit with the zirconia abutment it can not be
correctly reinserted inside the abutment and areas of friction contact between the
improperly assembled components could lead to generation of high internal
stresses causing fracture of the zirconia implant abutment as was reported for the
two examined abutments. A new abutment should be used in such case.

Case 2

Abroken zirconiaimplantabutment was examined. SEM analysis revealed that it
wasan angled abutment which corrected the tilt of animplantreplacing a maxillary
lateral incisor. The entire buccal wall was fractured beneath the temporarily ce-
mented zirconia veneered crown.

The solution

Zirconia is a brittle ceramic material that must be used in adequate thickness to
gain full potential of its high strength. A minimal wall thickness (0.5-0.7mm) is
required in the entire structure of the zirconia implant abutment. This thickness
must be increased in areas of high stresses to avoid unexpected fracture. Tilt cor-
rection—resulted in over reduction of the buccal wall (0.3 mm thickness) which re-
sulted in fracture of the weakened segment. To reduce possibility of fracture, it is
recommend to use a metallic abutment for correction of angle of insertion.

Case 3

A broken veneer porcelain from a Procera zirconia superstructure. This new
design combines both the implant abutment and the framework of the restoration
in one single structure thus reducing the number of components the dentist uses
during the prosthetic phase.

Thissingle component zirconia structure does not utilize an internal metallic nut
forachieving contact with the implantbody. On the contrary, this single component
super structure utilizes directly the fixation screw to obtain direct fixation to theim-
plant body.

The solution
Usingsinglecomponentsuperstructureshasseveraladvantagesasitsimplify the
handling procedure, does not require anti-rotation feature, and reduces the num-
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Fig. 2d_ The first and the second
Procera zirconia abutments were
fractured after short period of service
intra-orally.

Fig. 2e_ A new zirconia veneered
crown was inserted over a titanium
abutment. Observe the grayish color
at the cervical margin.

Fig. 3_ Digital image demonstrating
afractured zirconia abutment due to
over reduction of the buccal wall.

Fig. 4a_ Digital image of a broken
veneer porcelain from a four unitim-
plant supported fixed partial denture.
Fig. 4b_ Digital image demonstrating

the contact surface with the implant
body. Antirotation is not required

for this fixed partial denture as the
whole framework and the implant
abutment are joined into a single
superstructure.

Fig.4a
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berofstructuralinterfacesoftheentirerestoration.
Onthe other hand, itrequires careful design to pro-
vide adequate support for the veneer ceramic.

_Discussion

Analysis of the broken zirconia implant abut-
ment gave insight about the cause of fracture. For
Procera abutments with the metallic nut, the fric-
tion fit system lost adequate retention after a short
service timeinthemouthleading toloosening of the
inserted restorations. According to complains of
the treating dentists, it is not recommended to re-
assemble the metallic nut and tighten the fixation
screw as this will not result in reliable retention of
the restoration. In such case, it is recommended to
insert a new abutment from the manufacturer us-
ing patient's records.

Moreover, over tightening the fixation screw be-
yond the recommended torque could lead to gener-
ation of wedging forces inside the zirconia abut-
ment. The screw head could exert pressure on the
metallicnutleading tospreading ofitsvertical walls.
Using a confirmatory X-ray before tightening the
fixation screw and restriction to the recommended
torque could prevent such problem. For cases with
marked angle correction, it is recommended to use
ametallicabutmentin order toavoid over reduction
of its axial walls.

On the other hand, using single component zir-
conia implant superstructure which is composed of
zirconia abutment and the framework as one com-
ponent could facilitate easier handling and simplify
insertion procedure due to reduction of the compo-
nents used. Moreover, careful design consideration
of the requirements of both the abutment and the
zirconia framework is mandatory to ensure good
function of each element. Lack of adequate support
beneath the veneer ceramic or over reduction of the
axial walls of the zirconia abutment could lead to
unexpected fracture._
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Resorption mechanism of an
injectable calcium phosphate bone
regeneration cement—Radiographic
and histological monitoring

author_Sérgio Alexandre Gehrke, Brazil

_Introduction

Calcium phosphate cements have been exten-
sively studied since the 80's for theirapplication as
bone substitutes in various indications, mainly in
the orthopaedic and odontology fields. They are
well suited for osseous repair and reconstruction,
because they proved to be biocompatible, osteo-
conductive and resorbable. However, their main
interest lies in the fact that they are easy to apply
insitu, can be shaped, and finally harden, thus pro-
viding a stability which is beneficial to the recon-
struction site and the whole bone formation
process.

Calcium phosphate bone cements are often
known as products exhibiting very slow resorp-
tion. It was even shown that a particular apatite
cement presents extremely limited resorption and
osteoconduction after 12 months in a sheep
model for craniofacial repair (Zins 2008). This slow
resorption characterizing some calcium phos-
phate cements is partly due to the absence of
macroporosityin the hardened cement. Neverthe-
less, it is important, when dealing with bone ce-
ments, to look into their composition once hard-
ened. Most of the calcium phosphate bone ce-

ments consist of apatite after setting (hydroxyap-
atite or carbonated apatite), which is the most sta-
ble phase in vivo. Another type of calcium phos-
phate cement is the brushite cement. Brushite is
the less stable calcium phosphate compound in
vivo,and the only one to be soluble in blood serum.
This means that the chemical nature of brushite
cements (quickly resorbed) theoretically compen-
sates their lack of macroporosity (slowing down
the resorption rate). This difference in resorption
process between apatite and brushite cement was
clearly evidenced by Apelt and co-authors in a
sheep model study (Apelt 2003).

Asfaraswe know, mostof the brushite cements
are still in the development phase and only two of
them are already on the market: one for orthope-
dic surgery (Jectos®, Kasios®, France), and one for
dental applications. The latter is called PD VitalOs
Cement® (Produits Dentaires SA, Switzerland). It
has been specifically designed for dental surgery
and offers the following practical advantages:

_ It can be easily injected in cavities offering
[imited access;

_Itisready to inject: no preparation of the ce-
mentis needed during surgery;

Fig. 1_ Pre-operative radiograph
(casel).

Fig.2_ lllustration of the installation
of the first cement portion, against
the inner wall of the sinus cavity.
Fig. 3_ Sinus cavity completely filled
with VitalOs, after installation of the
implant.
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_ltanchorswellontotheboneandimplantsur-
faces, providing suitable stability between bone
and implant;

_Ithardens, acquiring its own mechanical sta-
bility;

_ It shows adequate radiopacity allowing radi-
ographic monitoring of its resorption.

This paper aims at understanding the resorption
process of PD VitalOs Cement and simultaneous
bone neoformation, when the cementis used in os-
seous defects around implants. Two cases were se-
lected to show how the cement degradation can be
followed up through radiographic monitoring.Toiil-
lustrate and provide explanation to some of the
findings, resultsofaninvivostudy run by the author
are presented as well. In this study, the resorption of
various bone substitutes and simultaneous bone
neoformation were followed up with the help of flu-
orescent bone markers.

_Case

The first case is a 30-year-old male patient, in
good health condition, non-smoker, presenting
with absence of tooth 25, with pneumatization of
the maxillary sinus.

This situation required the regeneration of os-
seous tissue for the installation of a dental implant.
As there was enough bone structure to provide the
implant with primary stability, a sinus floor eleva-
tion was proposed, with installation of the implant
in the same surgery.

Surgical protocol

After administration of a local anesthetic, a lateral
access to the sinus cavity was performed through a
lateral window. Then, the sinus membrane was care-
fully lifted up to the desired height. The drilling of the
site was performed according to the recommenda-
tions of the manufacturer. During this phase, partic-
ularattention waspaid toavoid perforating the mem-
brane with the drills. A gaze humidified with a vaso-
constrictor solution was placed into the sinus cavity
for five minutes to control the bleeding as efficiently
as possible. Indeed, blood flow must be avoided dur-
ing injection of the PD VitalOs cement in order to al-
low contact between Cement and bone and anchor-
ing of VitalOs onto the sinus wall. Then, the cement
was injected into the sinus to fill the space between
the inner (nasal) wall of the cavity and the space pre-
pared for the installation of the implant (Fig. 2). Once
the cement was hard, the implant was installed as
planned. Finally, the rest of the cavity was filled up
with VitalOs up to the edges of the lateral window,
withoutusingamembrane.Indeed, the use ofa mem-
brane is not necessary with VitalOs, since the product
actsitselfalso asabarrier.

Radiographic control

Thanks to the adequate radiopacity of the ce-
ment, itis easy to performa radiographic follow-up
andanalysisoftheresorptionand newbone growth.
Radiographswere therefore takenat30, 60, 120and
180 days after implant installation (Figs. 4-7), as
well as 12 months (Fig. 8) after installation of the
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Fig. 4-7_Radiographs of case |
at 30, 60, 120 and 180 days after

surgery.

Fig. 8_ Radiograph of case | taken

12 months after loading.

Fig. 9_Pre-operative radiograph

(case ).
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Fig. 10, 11_Implant installation and
filling with PD VitalOs Cement.

Fig. 12-15_ Radiographs of case Il at
30, 60, 120 and 180 days after

surgery.

Fig. 16_ Radiograph of case Il taken

34 |

12 months after loading.
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restoration, to follow-up the behavior of the new
bone after loading of the implant.

_Caselll

The second case isa 40-year-old female patientin
good health condition, non-smoking, presenting
with a fracture of tooth 14 and presence of a large
radicular cyst (Fig. 9) requiring removal of the root.
The site presented a very large loss of bony structure,
withfenestration of the buccalsside of the socket wall.
Therefore, the implant could only be stabilized in the
inferior wall of the sinus cavity with the use of Sum-
mers' osteotomes.

Surgical protocol

After administration of a local anesthetic, the ac-
cess to the remaining portion of the root was per-
formed and the root was carefully extracted, paying
attention to preserve as much as possible the re-
maining osseous tissue. Thorough curettage of the
apical portion was made to remove completely the
cyst and the soft tissues. The implantation bed was
then prepared with the osteotomes in order to gain
sufficient stability. The implant was installed (Fig. 10)
and the large bony defect was filled with the in-
jectable VitalOs Cement (Fig. 11). At this stage itisim-
portanttocontrolbleedingduringandafterinjection
until the cementis set. This is done with the help of a
suction canula in the vicinity of the hardening ce-
ment. Although the cement itself promotes to a cer-
tain extent hemostasis in the site where it is injected,

thebleedingoccurringinthe neighboring soft tissues
must be controlled during the five minutes necessary
for the cement to set.

Radiographic control

The control performed followed the same sched-
ule described for the case |, i.e. radiographs were
taken at 30, 60, 120 and 180 days after implant in-
stallation (Figs. 12-15), as well as 12 months (Fig. 16)
after installation of the restoration.

_Histological study in animal model

Itisquiteinteresting to link the radiographic con-
trol of the presented cases with histological results
obtained from a study where various bone substi-
tutes were implanted in rabbit tibiae. The bone neo-
formation in the augmented cylindrical defects
(4 mm diameter) was followed up by injecting poly-
fluorochromic bone markers during the first weeks
following surgery: alizarin after 14 and 21 days, cal-
ceinafter 28 and 35 days, tetracycline after 42 and 49
days. The animals were sacrificed at day 56. The in-
vestigated products were two granular bone subs-
titutes (Geistlich Bio-0ss® and Straumann® Bone
Ceramic) and a bone cement (PD VitalOs Cement®).

_Results

The radiographs taken 30 days after surgery show
the beginning of resorption at the periphery of the
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Fig. 17-19_Fluorescence histologies
of sites filled with VitalOs, Bio-0ss
and Bone Ceramic respectively.
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VitalOs cement. This process progresses towards
the center of thecement mass. Inthesinuslift case,
the progress also takes place from the coronal to-
wards the apical region around the implant (yellow
arrows on Figure 4). Across the different times of
analysis it is possible to see that the material is
gradually being replaced and the osseous tissue is
being formed, apparently withoutincorporation of
cement particles. At the end of the neoformation
process, the newly formed bone displays radi-
ographic characteristics which are similar to those
of the native surrounding bone. This is also con-
firmed after 12 months of loading, where the bone
around the implant has not resorbed, indicating a
good preservation of the new osseous volume
around the implant.

The results of the histological study show that
the injectable brushite cement resorbs much more
uniformly and rapidly than the granular materials
(Figs. 17-19). Itis also possible to state that the os-
sification process in the defects filled with VitalOs
startsin the first weeks afteraugmentation:inten-
sive brick-red areas due to alizarin indicate bone
deposition between the second and the fourth
week, and green areas due to calcein reveal the os-
teogenesis activity after 4-6 weeks. The coloration
of the osteogenesis areas is more intense at every
follow-up stage in the defects filled with the ce-
ment than in those filled with granular materials.
This shows the maturity of the bone in the sites
grafted with the brushite cement. Moreover, the
organization of this newly formed bone tissue
presentsastructure whichismoresuitable for sub-
sequentimplantinstallation, i.e.a more organized
and lamellar bone, with presence of osteons (yel-
low arrows, Fig. 17).

New bone formation is also seen in the defects
grafted with granules. However, the bone deposi-
tionisstrongerin the calcein phase (green fluores-
cence, seeFigs. 18-19) thaninthealizarin one (red),
which indicates a delayed bone formation, starting
four weeks after surgery. The fluorescence of the
new bone tissue is weaker than in the sites filled
with PD VitalOs Cement, which is a sign for lower
maturity of the new bone tissue.

_Discussion

The radiographic follow-up of the augmented
sites shows clearly that the resorption takes place
from the cement periphery towardsits center until it
iscompletely substituted by newly formed bone.

Brushite cements are known to resorb from their
outer surface in contact with bone, towards the in-
ner core of the injected mass. The resorption of
brushite takes place through a combination of dis-
solution and cell-mediated processes. The whole
process happens at the bone-cement interface,
called resorption front (Theiss 2005, Lu 2002). This
resorption front can always be easily located on ra-
diographs and allows accurate determination of the
moment when the cement is completely resorbed
and replaced by bone. An earlier publication of the
same author in the firstimplants edition of this year
showed that the newly formed tissue does not con-
tain any cement remnants and displays a lamellar,
well organized structure (Gehrke 2009).

Aswecould observe in the radiographicsequences
presented here, the injectable VitalOs cement pres-
entsa good radiopacity during the whole duration of
theresorption process.The cementiseasilylocated on
the radiographs because it produces white homoge-
neous areas that distinguish clearly from the sur-
rounding bone structure. This difference is easily rec-
ognizable until the very end of the resorption process.
Theradiopacity of thiscementwasshown tobe equiv-
alent to that of cortical bone (Pittet 2002). These fea-
tures definitely facilitate the follow-up of its resorp-
tion and help the professional determining when the
implant can be loaded.

Why is it so important to determine accurately
therighttime forloading theimplant? There are sev-
eral reasons for this. First, to make sure that the
structure surrounding the implant is able to with-
stand the stresses applied through the crown-im-
plant system. The residual bone used as bed for im-
plantation provides the initial stability to the im-
plant,butinmostcasesitsquantityandstructureare
not sufficient to support the stresses applied on the
implantonceitisin function. The presence of newly
formed bone around the implant is therefore re-



quired to provide the required mechanical stability.
Now, the time necessary for substitution of the graft
material by newly formed bone may vary from one
case to another. In a maxillary sinus as in case |, the
cement generally resorbs completely in six months.
Nevertheless, this period can be longer in older pa-
tients or in patients presenting metabolic distur-
bances. In these cases it is necessary to wait longer
before starting the prosthetic phase.

In addition to that, this time period also depends
on the volume or thickness of material applied: the
larger it is, the longer it takes to resorb and be re-
placed by new bone tissue. These various factorsin-
fluencing the resorption time of the graft material
make it impossible to predict accurately when the
augmented bone site will be ready to withstand the
load applied onto the implant.

For all these reasons, the ease of location of the
grafting material on radiographs is of great advan-
tage:itallows following each patientindividually to
estimate the level of new bone reconstruction. This
isimportant since this process is very much patient-
dependent and should be assessed individually in
order to choose the right time for installing the
restoration. Finally, it is also the predictability of the
treatment success which isincreased through accu-
rate radiographic monitoring.

The radiographic monitoring is more difficult to
achieve with granular materials because their ap-
pearanceonradiographsiscloser tothatofboneand
the grafted area becomes eventually a mix of gran-
ules and bony tissue. To emphasize this, Figures 20
and 21 show radiographs of sites augmented with
granular materials (Bone Ceramic), 180 days after
augmentation and one year after crowninstallation,
respectively. It can be seen that the newly formed
bone is notas well defined as in the cases filled with
the brushite cement (Fig. 15). The resorption mech-
anism of granular materials is also accompanied by
new bone formation, but this takes place between
the granules, most of them remaining eventually
embedded in the new bone structure.

Onthe histologies, the bone markersshowed that
the substitution of the cement by bone starts during
the first weeks after implantation. The bone tissue

eventually obtained after eight weeksin the modelis
well organized, displaying a much more suitable
structure than the bone growing in the defects filled
with granular materials. The results obtained here
areinaccordance with results from literature show-

ing that brushite cements exhibit fast resorption
(Theiss 2005, Lu 2002), despite their lack of macrop-
orosity. This good capacity of resorption and substi-
tution by osseous tissue confirms the osteogenic po-
tential of PD VitalOs Cement.

_Conclusion

This paper evidences and discusses the different
resorption kinetics and mechanisms occurring be-
tweena brushite calcium phosphate cement, VitalOs
Cement, and granular bone substitutes. We showed
thatthe goodradiopacity of VitalOsallows more pre-
cise and secure monitoring of the resorption and
substitution of the cement by new bone tissue. The
neoformation kinetics is also patient-dependent
and the ease to monitor radiographically the resorp-
tion process adds reliability to the overall treatment.

Insummary, it was shown here that:

Theradiopacity of the cementallows easyand re-
liable monitoring of the resorption process;

Osteogenesis starts earlier in the cement than in
the granular substitutes presented here;

The bone neoformation is more intensive in con-
tact with VitalOs than with granular products;

The cement is fully resorbed and its substitution
by new bone tissue requires less time than with the
granular substitutes. _

Theliteraturelistcan be requested from the author.

Dr Sérgio Alexandre Gehrke
BioFace Institut

Dr.Bozano, 571

Santa Maria — RS, Brazil

E-mail: Sergio.gehrke@terra.com.br
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Fig. 20, 21_Radiographs of a case
augmented with Bone Ceramic:

180 days after surgery and one year
after crown installation, respectively.
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DGZI Adria Congress -
on the

authors_Rolf Vollimer, Rainer Valehtin_, Germany
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Dr Rolf Vollmer
FirstVice President

and Treasurer of DGZI
Nassauer Str. 1

57537 Wissen, Germany
Phone:

+49-27 42/91 1053 or
+49-27 42/96 89 30
Fax: +49-27 42/25 47
E-mail:
info.vollmer@t-online
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_Thesixth VIS Congress was held on the Isle of Vis
in the picturesque village of Komila from July 12to 13,
2009. The Adria Congress was the second meeting,
which was organized together with DGZI (German
Association for Dental Implantology). Komilaisonlya
two-hour flight from Germany, and another two
hours by ferry from Split, and one soon stands in an
untouched countryside, where time seems to stand
still. This statement is certainly right with regard to
the beautiful nature, but not when you have a look at
the highly sophisticated scientific program! The pro-
gram was dedicated to general dentistry, with special
focus on dentalimplantology and oral surgery. Inter-
nationally well-known speakers such as Dr Rainer
Valentin and Dr Rolf Vollmer of the DGZI Board of Di-
rectors, enhanced the scientific program. Dr Istvan
Urban gave an impressive report on modern possibil-
ities for bone regeneration. Dr Istvan Urban works at
the Sankt Istvan Hospital in Budapest, and he carries
out scientific research in cooperation with the Loma

Linda University in California. The oral surgeon Dr
Darko Slovsa—the recently graduated first specialist
in implantology of DGZI in Croatia—explained in de-
tail the anatomical basics for a successful implanta-
tion, and showed the possibilities of how to avoid
making mistakes. Added together, it was an out-
standing program in a pictureresque environment.
DGZI wants to express their special thanks for the ex-
cellent organization to Prof Dr Bozidara Pavelica of
the University of Zagreb, Dr Matko Bozi¢ and Dr stom.
Zeljko Feric from Split, as well as to Dr Rainer Valentin,
member of the DGZI Board of Directors. It was gener-
ally agreed to hold next year's VIS Congress again on
the occasion of the Corpus Christi holiday (June 3,
2010).

DGZI plans a stronger commitment next year, in
order to offer a special curriculum during the Adria
Congress, and in cooperation with the VIS Congress,
tointerested colleagues.Assoonaswe know morede-
tails, we will inform our members about it.
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5t Arab German Implantology
Meeting DGZI in Damascus

_The Arab German Implantology Meeting DGZI
was held this year from April 8-10. The fifth meeting
wasorganized together with the Dental Assocationin
Damascusand in cooperation with the 3¢ Syrian An-
nual Implantology Meeting

Because the first four Arab-German meetings in
Dubai had been perceived as very successful, the
neighbouring countries voiced the desire to now hold
this meeting of highly qualified implantologists.

Thus, an agreement was reached with the Syrian
Dental Association, with the result that the congress
could be held in Damascus. Due to the interest of the
Syrian Dental Association, DGZI decided to organize
thisyear's meeting, together with the local Dental As-
sociation, in the megacity of Damascus. It was theaim
of the organizers to offera qualified congress close to
other home countries, e.g. for colleagues from Iraq.
The success of the meeting confirms that this was the
right decision. The Syrian Dental Association counts
16,000 members. At the moment there are 2,200 col-
leagues, who are working as dental specialists in dif-
ferent fields. Many of them obtained their dental ed-
ucation in Germany or in other European countries.
DrSafoh AlBuniistheiracting President. Asin former
years, he invited the presidents of the dental associa-

tions of all Arab countries to this congress, in order to
talkabout future plans,and the foundation ofan Arab
Implantology Association. DGZI can attest to setting
standards in this region.

The following colleagues flew in from Germany:
The DGZI members of the board Dr Rolf Volimer,
DrRainer Valentin, and Dr Roland Hille. They were ac-
companied by the speakers Prof Dr Werner Gotz,
Dr Martina Vollmer, Dr Dr Werner Stermann, Prof
Dr Maike Vesper, Dr Peuthen, Dr Manfred Schreiber,
Dr Gerd Rosenkranz, and Dr Robert Laux. Well-known
speakers from Lebanon, Jordan, Egypt, Sudan, and
Saudi Arabia completed the program.

A complete dental implantology spectrum was
covered, ranging from sinuslift toimmediate loading,
complications, smoking, bone substitute materials,
and aesthetics. The conference room was fully occu-
pied from morning until night with over 450 partici-
pants.There wasenough time for discussions, and the
speakers gave answers to all kinds of interesting
questions even during the breaks. The joint evening
events took place in typical Syrian style, and atmos-
phere. A dental fair completed the event, and every-
one involved agreed that the success of the event will
continue in the region into 2010.

A () | implants
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We thank also especially Dr lyad Ghoneim for his
excellent support of the organisation committee.

_Information about Syria

The Syrian Arab Republic is a state in the Middle
East, which was of major importance in the ancient
world that was especially characterized thanks to an
early advanced civilization. Due to its location on the
Mediterranean Sea,and the plateaus withitsadjacent
deserts inside the country, Syria covers a wide range
of different terrains. One can walk on the old paths of
the ancient world, and have a look at the history of
civilized mankind on-site. The country’s surface ex-
tends over 185,000 km?, there are 19 million inhabi-
tants,and the majority of them speak Arabic.Since the
seventies, Syria has to cope with rapid population
growth, which causes many health and social prob-
lems. The relations with its direct neighbour Israel,
and also with the United States of America are still
verytense.Thankstoitsoil resources, Syriaisinaquite
good situation, because the shortage of oil will lead to
an enormous increase in value of "black gold" in the
coming decades. Syria is certainly a country one
should get to know.

_Damascus

Damascusisoften praised as the "lively”, “the mys-
terious”, "the pearl of the Middle East",and sometimes
even "the mother of all cities" Damascus is the largest
city and the capital of the Syrian Arab Republic. It is

the oldest human settlement. Visitors will find it one
of the most fascinating cities on earth, with 4,000
years of history, and populated 12,000 years ago. The
old Aramaic name of the city was "Darmeseq", which
means “place with abundant water" This allusion
sounds a bit strange for a place that s situated in di-
rect vicinity to the Arabian desert, but it refers to the
fact that Damascus is located in one of the most fer-
tile oases in the Middle East called the Oasis Ghouta
region, a vital line, which is watered by the Barada
river. One can visit the Damascus citadel, the former
Roman main street Via Recto, the Christian Quarter
with the famous House of Saint Ananias, the Chapel
of Saint Paul,and of course the magnificent Umayyad
Mosque, which once was planned to be the most
wonderfuland greatest Islamic mosque. In Damascus
you canalso observe something that hasbecome very
rare lately. Here, especially in the old part of the city,
Muslims, Christians and Jews live together in peace.
Churches and mosques stand side by side, and one is
warmly welcomed by friendly, hospitable, and inter-
ested people. The city’s atmosphere cannot be more
oriental than itis already.

In the endless sougs of the old town one feels like
being backin the times of the tales from 1001 Arabian
Nights. One can admire the impressive caravanserais,
visit the Hamams, pass by the madrasas, and then
reach the city palaces. Lush gardens, luxury hotels,
vivid coffee houses, and charming old houses make a
visit to this city become a feast for the senses.

Our conclusion: A safe country, Arabic lifestyle,
kind and helpful citizens and colleagues._
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Saudi Arabia—Tradition
and modern times!

20™ Saudi Dental Society and 2" National Guard “New Dental
Era” International Conference 2009, organized in cooperation
with the German Association of Dental Implantology (DGZI)

author_Rolf Volimer, Germany

/42 | implants

_Prince Miteb bin Abdullah bin Abdulaziz,
Deputy Commander of the National Guard for Mili-
tary Affairs, patronized the 20" Saudi Dental Society
and Second National Guard Conference and a Work-
shop themed ‘New Dental Era’ from April 20 to 22 in
Riyadh.

Internationally renowned speakers with topics on
Orthodontics, Dental Aesthetics, Dental Implantsand
Endodontics were the highlights of the scientific ses-
sions. A special award was given to the best research
project conducted by undergraduate and postgrad-
uate students and another award for the best pres-
entation in the poster session. Workshops were con-
ducted by local and international speakers. Interna-
tional manufacturing dentaland medical companies
participated in the exhibition. A compilation of ap-
proved abstracts is published in the Journal of Den-
tal Research under the IADR Saudi Arabian Section.

“The remarkable success of the last conference
held in Jeddah of March 2008 is promised to be re-
peated, if not, paralleled as | invite you once again for
this year's conferences.

This conference is accredited by the Saudi Com-
mission for Health Specialties", said Prof Yousef F.
Talic, President of the Saudi Dental Society. Through
this outcome the National Guard Health Affairs and
the Saudi Dental Society continued to contemplate
the interest of the growing population of dentists in
the Kingdom. The international conference was or-
ganized to keep our colleagues well-informed of the
advancesand challenges in the global society for this
particular field of speciality. It offersa unique and dy-
namic experience for educational career advance-
ment where topics of interest from various dental
specialities were presented and discussed, Prof
Yousef F. Talic summarized.
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DrAli Al Ehaideb, Chairman, Dental Services—Cen-
tral Region, National Guard Health Affairs pointed
out:

The scientific lectures and continuing education
(CE) courses are designed to widen and enhance our
knowledge through the shared ideas and experiences
of our distinguished international and local invited
speakerswhoare well-respected and pioneersin their
field of speciality. New approach, different tech-
niques utilizing the state of the art modern technol-
ogy waits for our colleagues. It will also highlight the
display of modern instruments, supplies and equip-
mentby internationally known participating dental &
medical companies.

Thus, it is our privilege to encourage your partici-
pation for the success of this meaningful scientific
event,

The German Association of Dental Implantology
(DGZI) was invited as an cooperation partner and was
represented by its 1. Vice-president and Treasurer
Dr RolfVollmeraswell as Dr Mazen Tamimi, the inter-
national representative of DGZI. Aimost 1,500 dentist

participated in the meeting and agreed on the high
level of education in Saudi Arabia.

_Information Saudi-Arabia

70 years ago the Kingdom of Saudi-Arabia was
founded. On 23 September, 1932, King Abd Al Asis
[1l.1bn Saud unified his Kingdoms Nejd and Hejaz to
one big state. The constitution is based on the
Quran.

Saudi Arabia is located on the Arabian Peninsula,
and borders with Irag, Jordan, Kuwait, Oman, Quatar,
the United Arab Emirates, Yemen, the Red Sea, and the
Persian Gulf. Itis a desert country with extreme tem-
peratures. From the middle of Apriluntil the middle of
October daily temeratures of 45 °C and more can be
reached. Whereas in the winter months January and
February temperatures of 15 °C and less can be ex-
pected. At night the temperature in the desert can
even be below the freezing point. The coastal zones
have humid climate. Saudi Arabia is six times larger
than Germany. Its size is approximately 2,15 million

implants
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square kilometres. Approximately 80 per cent of the
Arabian Peninsula belongs to the kingdom, though
only 20 million inhabitants live there, i.e. a quarter
of the total German population. Colleagues from
over 85 countries work as dentists. Education and
training programsare highly ranked in Saudi Arabia.
Every dentist has to prove his/her CME points requ-
larly. A dentist is only allowed to place dental im-
plants when he/she has obtained a so called license
issued by the Ministry of Health.

Saudi Arabia is governed by an Islamic authori-
tarian monarchy under the reign of King Fahd bin
Abd al-Aziz Al Saud, who is also the Prime Minister.
The King and his widely ramified family stand at the
topofthe pyramid, followed by the tribal leadersand
urban salesmen.The capital is the ancient Nejd cap-
ital Riyahd.

Women have to wear long, black garments, and
they havetowearaveilover their face. Drivingisfor-
bidden for women. It is also forbidden to eat pork
and drink alcohol throughout Saudi Arabia. The im-
port of drugs is strictly forbidden, and will be pun-
ished with draconian penalty.

The prosperity of the country isdue toits oil pro-
duction since 1933. In 1960 Saudi Arabia founded
the Organization of Petroleum Exporting Countries

(OPEC), together with Iran, Irag, Kuwait, and
Venezuela. The aim of the coalition of the five most
importantoil exporting countries wasajointoil pol-
icy, and the stabilization of the world market price.
Lateronmore oil producing countries joined thisas-
sociation.Inthe meantime SaudiArabia hasbecome
the most important oil producing country in the
world, and it controls approximately 26 per cent of
all known oil reserves. Riyahd (Arabic "the gardens”)
is the capital of the Kingdom of Saudi Arabia, and its
same-named province. The city counts 4,6 million
inhabitants. The city is the economic, administra-
tive, and cultural center of the country. It hosts nu-
merous universities, museums, and monuments.
Riyahd is the seat of the Saudi Arabian government,
the parliament, all national boards, and numerous
diplomatic missions.

Riyahd has been the capital of Saudi Arabia since
1932 when the country gained its independence.
Fromthe historical pointof view the capitalisanim-
portant transit city for the Arabian area, the pilgrim
routes to Mecca and Medina, which are the most
significantIslamic pilgrimage sites. The main palace
oftheroyaldynastyhasbeenlocatedinRiyahdsince
1824.




Selected Events 2009/2010

September 2-5
September 4-5

October 9-10

October 11-15
October 16-17

October 23-25

November 4-7

November 27
— December 2

April 15-18

SEPTEMBER 2009

FDI Singapore

6" Forum of Innovations in Dentistry

OCTOBER 2009

39t International Congress of DGZI

58t Annual Meeting of AAID

4 International Computer Aided
Implantology Academy Congress

15t European Implant Direct Congress

NOVEMBER 2009

AOS 7t Biennial Conference

GNYDM Greater New York Dental Meeting

MARCH 2010

Biannual WFLD World Congress in Conjunction
with UAE International Dental Conference &
Arab Dental Exhibition

APRIL 2010

IDEM International Dental Exhibition and Meeting

Singapore

Leipzig, Germany

Munich, Germany

New Orleans, Louisiana,

USA

Istanbul, Turkey

Barcelona, Spain

Queensland, Australia

New York, USA

Dubai, UAE

Singapore

Web: www.fdiworlddental.org

Web: www.event-fiz.de

Phone: +49-3 41/4 84 74-3 08
Fax: +49-3 41/48474-290
Web: www.event-dgzi.de

Web: aaid.com

Web: www. tpidakademi.com

Web: www.implantdirect.eu

Phone: +61-7/3858 5525
Web: www.aosconference.com.au
Web: www.gnydm.com

Web: www.aeedc.com

Web: www.idem-singapore.com
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Dr Reinhard Wiemers (12.07.)
Dr Willi Plgssner (21.07.)

Dr Ladislaus Hanga (06.07.)

ZA Elisabeth Dziemian-Behrend (14.07.)
Dr Harald Passow, M.Sc. (15.07.)

Dr Joachim Jost (16.07.)

Dr Werner Albert (18.07.)

Dr Josef Necsoi (19.07.)

AUGUST 2009

ZA Bjorn Ringheim (15.08.)
Dr Lutz Lwowsky (14.08.)

Dr Fritz Maier (03.08.)
Dr Joachim Gerdes (15.08.)
Dr Hans-Gerd Balks (30.08.)

Dr Herrmann Baierlein (26.07.)
Dr Walter Jakubec (28.07.)

Dr Alexander Hellge (30.07.)
Dr Fritz Kruse (31.07.)

Dr Aristide Klaus Gundacker (14.07.)
Dr Martin Trinder (21.07.)

Dr Alexander Kukis (27.07.)

ZA Robert-Georg Schankin (28.07.)
Dr Dirk Bruns (30.07.)

ZA Markus Pfennig (02.08.)
Elisabeth Hesse (04.08.)

Dr Stefan Neumeyer (12.08.)
Dr Horst Langhanke (16.08.)
Dr Matthias Schroeder (26.08.)

Dr Klaus Harms (08.08.)

ZA Paul Olbrich (17.08.)
ZTM Michael Sips (18.08.)
Dr George Gabbour (26.08.)
Dr Gerda Sochting (28.08.)

SEPTEMBER 2009

Dr Robert Meyer (04.09.)

Dr Dr. Werner Stermann (16.09.)
Dr Siegfried Schebesch (18.09.)
Dr Wilhelm Imkamp (22.09.)

Dr Helmut B. Engels (07.09.)
DrOlga Friih (12.09.)

Dr Michael Klein (15.09.)

Dr Anton Schaller (15.09.)
Hanna Mehler (20.09.)
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Prof Dr (H) Peter Borsay (08.09.)

Dr Bettina Méller (14.09.)

Dr Dorothea Jacobi (14.09.)

DrJochen Scopp (15.09.)

Dipl.-Stom. Frank-Kersten Flack (16.09.)
Dr Berend Reinhard Terveer (22.09.)
Dipl.-Stom. Harald Sengewald (24.09.)
Dr R. Gottschild (24.09.)

Klaus Schnellbdcher (29.09.)

to all DGZI-members around the world

Dr Frank Friedrich (01.07.)

Dr Rainer Karrer (04.07.)

Dr Andreas Schorb (11.07.)

Dr Muhammed Nassir (20.07.)

Dr Ulrich Guthofer (25.07.)

Dr Frank Schmid (26.07.)

Dr Thomas-Ortwin Siegmund (27.07.)
Dr Oliver Niemann (30.07.)

Dr Siegfried Tausend (02.08.)
ZA J6rg Mertens (02.08.)

Dr Saad Zemmouri (12.08.)

Dr Christoph Geus (13.08.)

Dr Christine Koehler (15.08.)
Dr Andreas Meyer (26.08.)

Dr Christof J6rg Becker (30.08.)
DrJens Wilharm (31.08.)

Dr Minh-Son Doan (31.08.)

Dr Michael Svoboda (05.09.)
Dr Andreas Stephan (23.09.)
Dr Hubert Kubica (26.09.)
DrIngo Ossysek (29.09.)

Dr Christian Marmandiu (03.09.)
Dr Hermann-Josef Antony (06.09.)
Dr Mehmet Ay (07.09.)

Dr Helena Kuksen (08.09.)

Dr Matthias Stolpe (09.09.)
ZANils Christian Martins (10.09.)
Dr Abu Zarad Eyad (12.09.)

Dr Stefan Scherg (02.07.)

Prof. Dr. Marcel A. Wainwright (08.07.)
Dr Paul Berlage (08.07.)

Dr Mujahed Artaher (28.07.)

Dr Carsten Lensing (30.07.)

Dr Matthias Steinhoff (02.08.)
Dr Milad Asskaf (06.08.)

Dr Sanath Pathirana (11.08.)
Dr Jens Déring (16.08.)

Dr Oliver Bogdanski (18.08.)
Dr Karsten Riiffert (18.08.)

Dr Niko Wierzbitzki (21.08.)
DrJan Liick (31.08.)

Dr Michael Peschke (17.09.)
DDS Dueksang Jang (17.09.)
DrJosef Kiebler (22.09.)

Dr Marc Pape (28.09.)

ZAVincent S. Babori (09.09.)
Dr Thomas Hoch (12.09.)
Dr Kirsten Humsi (23.09
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Manufacturer News

Implant Direct

1st European implant
Direct Congress,
October, 23—25 2009!

Implant Direct will hold its first European Con-
gress in the beautiful and central Mediterranean
city of Barcelona from October 231 to 25t 2009.
The congress will focus on the daily challengesin
the dental practice with the lead title “Challeng-
ing conventional thinking in Implant Dentistry”.

Outstanding clinical program with Live Surgeries.
The scientific program features leading speakers
such as Dr Gerald Niznick, Dr Marius Steigmann,
Dr Aragoneses, Dr Fernando D’Avenia and many
others,whichwill presentthe state of the arttech-
niques of implant surgery and prosthetics. In ad-
dition, two live surgeries will be held at the lead-
ing dental training center COEC in Barcelona:

Dentaurum

The first surgical tray
for cleaning and
disinfecting machines

In the field of implantology up to now, rotating in-
struments with angled shafts and other additional
components required longer and more time-con-
suming cleaning treatments after im-
plantation. In manual clean-
ing and disinfecting meth-
ods, each instrument must
be treated individually. Until
now, it was not possible to
clean the implantological in-
struments directly in the surgical tray in
an automatic process, due to the diffi-
culty in immersing the instruments in sufficient
amounts of water and cleaning liquid. Now the new
tioLogic®easyCleanisavailable tosave timeandim-
prove hygiene: The rotating instruments and addi-
tional components are placed back into their rele-
vant positions directly after use and remain there
during the entire cleaning and disinfecting process.
Their position within the tray enables them to be
thoroughlyimmersed andrinsed. The conceptforthe
ideal retention fixture for rinsing rotating instru-
ments, was developed in collaboration with the com-
panies Miele Professional and Dentaurum Implants

Dr Pedro Pena and Dr Marius Steigmann illus-
trating the latest techniques of soft tissue man-
agement and bone augmentation.

Case competition—Send us yourbestclinical
studies!

Implant Direct has initiated a case competition
contest in which doctors from across Europe are
invited to submit their cases. The top three en-
trants will be invited to our 1st European Implant
Direct Congress in Barcelona where their cases
will be presented. The top ten cases will be pub-
lished in the Implant Direct casebook as well as
be submitted for publication in selected Euro-
pean Implant Journal. Learn, relax and enjoy with
an entertaining social and cultural program!
Join us during our congress and register as soon
as possible as places are limited to 350 atten-
dants. Registrations via www.implantdirect.eu,
and tollfree infoline 00800 4030 4030.

GmbH. During this collaboration, the new Miele tray
insert for general use in dental practices was devel-
oped and the specialised tioLogic® easyClean for the
implant system from Dentaurum Implants evolved.
The latter comprises all surgical instruments and all
essential components required for preparing anim-
plant site and for inserting tioLogic® implants. The
components are arranged according to require-
ments during the course of surgery. The difference to
other similar solutions is that every instrument is
attached to a spring so that the contact surface
area is minimal. This is why rose head
.~ bursand depthdrills, surface cutter
and conical formers can be en-
tirely immersed in water and
cleaningliquid.These canremain
in their relevant positions
throughout the whole treatment,
including sterilisation. The Miele tray insert for
dental practices comprises two areas with space for
30 drills with contra-angle handpiece ISO shafts and
15 positions for turbine shafts. This allows rotating
instruments to be automatically treated whilst in the
tray.

Dentaurum Implants GmbH
TurnstraBe 31

75228 Ispringen, Germany

E-mail: info@dentaurum-implants.de
Web: www.dentaurum-implants.de

Implant Direct Europe
Forrlibuckstrasse 150

8005 Zurich, Switzerland

E-mail: barcelona@implantdirect.eu
Web: www.implantdirect.eu

In the last 20 years, we have ensured safety and protection to you

that represent the ideal solution for who is operating in dentistry,

pLt
Since our beginnings, we have always
been focused on quality and innovation
toward the battle against

cross - contamination and infections.

and your patients, with advanced and reliable products. Tools

implantology/oral surgery and general surgery.

With Omnia sure to be safe.

A

A

MV

Disposable Medical Devices

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

www.omniasrl.com
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Omnia

Mono Drape
¢“No Panic”

Liquid and bacterial repellent patient drape with ad-
hesive triangular shape 11 x 10 cm and integrated
transparent plastic eye-shield. This mono drape,
called “no panic”, offers to the patient the opportunity
to have visive communication with the operator dur-
ing any kind of oral surgery, implantology or maxillo-
facial surgery. The wide dimension of the drape
makes it suitable for advanced surgery. Two velcrum
loopsfixinasafetyand easy way surgicalinstruments
and aspirators, avoiding random contamination.

Omnia S.p.A

Via F. Delnevo 190

43036 Fidenza (PR), Italy
E-mail: info@omniasrl.com
Web: www.omniasrl.com

Straumann

Cheap implants:
more expensive in the
long run?

In order to reduce costs, low-price manufacturers
conduct little or no clinical research to prove that
their implants will deliver long-term function and

Research, development and clinical testing — the way to innovative products.

esthetics. They also do little or nothing to advance
dental education. Neither do they do anything to de-
velop innovations that enhance the standard of pa-
tient care. If they did, the price of their products
would rise dramatically.

Dental patients are rarely able to make an informed
choice about the products that go into their mouths.
They do notknow, forinstance, if the implant design
has been tested to ensure that it will not fail or lead
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to bone and soft tissue loss over time. Nor do they
know what level of training their dentist has in im-
plant dentistry. Patients are also unaware that the
increase in low-cost manufacturers in recent years
has led to arise inthe number of implants that need
servicing but have to be removed because their ori-
gin cannot be traced.
Therefore, every patient should ask three important
questions: ‘Has the implant system been thoroughly
tested?’, ‘How long is it guaran-
teed?” and ‘Will replacement
parts be available in more than
10years’ time?’.If not, thereisa
higher risk that the implant may
havetoberemoved, whichisun-
pleasant and costly.
Peace of mind comes at a price.
The Straumann dental implant
system is backed by long-term
published clinical studies and a
10-year guarantee. It is sup-
ported by abroad education pro-
gram for dental professionals so
thatpatientsreceiveahighstan-
dard of care. Premium solutions
may appear expensive initially, but
they could well be cheaperinthe long run.The ques-
tionis: Can doctors and patients afford to save in the
short term?

Institut Straumann AG
Peter Merian-Weg 12

4052 Basel, Switzerland
E-mail: info@straumann.com
Web: www.straumann.com

CAMLOG

Bite registration posts
for more safety even
in difficult situations

With the new bite registration posts, the CAMLOG®
Implant System now offers even more options for
fabrication of precision prosthetic restorations on
implants. The CAMLOG bite registration posts have
been developed for implant-supported measure-
ment and transfer of the arch relations. They allow
the fabrication of a precision bite registration even
with limited occlusal space conditions and with in-
adequate residual teeth.

The color-coded bite registration posts have a pros-
thetic height of 8.1 mm. For bite registration, the bite
registration caps are used or a splinted bite regis-
tration without caps is fabricated. Splinting the bite
registration posts with plastic is recommended in
particular for significantly reduced residual teeth or

foredentulous patientsinordertoachieve optimized
support of the bite registration. Splinting is also pos-
sible with divergent implants, which is achieved
thanks to a shortened post/implant connection in
comparison to the Tube-in-Tube™ connection. The
bite registration posts have a reduced-diameter
shoulder support and are also suitable for platform
switching in conjunction with CAMLOG® SCREW-
LINE implants (not for implant diameter 3.3 mm).
Thanks to the exact fit of all connecting parts, the
CAMLOG bite registration posts ensure high preci-
sionwhen measuring and transferring the arch rela-
tions. They offer a strong plus for safety when deter-
mining the arch relations on implants even in diffi-
cult situations.

CAMLOG Biotechnologies AG
Margarethenstrasse 38

4053 Basel, Switzerland

E-mail: info@camlog.com

Web: www.camlog.com



BEGO Implant Systems

New sales and
marketing subsidiary
in Barcelona

As a direct result of the outstanding sales devel-
opment with the German-made Dental Implant
Systems line BEGO Semados® implantology
products and the constantly growing user basein
Spain and Portugal, BEGO Implant Systems in
Bremen, Germany, has decided to build up anew
company in Spain, called BEGO Implant Systems
Iberia, S.L..

“The new company has been formed to increase
our market share and competitive strength in
Spain and Portugal and to offer our customers a
more direct interface to BEGO Implant Systems

Sybron Implant Solutions

The new Zirconium
Abutment—for a natu-
rally perfect result

The Zirconium abutment is a partially standar-
dized abutment designed for the Pitt-Easy im-
plant system. With this prosthetic abutment, the
user will be able to comply with high aesthetic
demands for an implant-supported denture.
The abutment consists of two parts, so that the
modified Zirconium part is bonded with the tita-
nium base in processing. The patented Zirco-
nium abutment consists of the following parts:
_abutment base made of titanium (grade 4)
with internal threads, preventing loss of the
screw
_ abutment blank made of high-quality TZP-A
Zirconium oxide ceramics
_ retaining screw for processing the abutment
in the laboratory or in the dental practice
(marking groove at the screw shaft)

salesand supportpeople working close toour cus-
tomers in the Iberia market”, says Walter Esinger,
General Manager of BEGO Implant Systems.

The logistic partner remains unchanged—MAB
Dental/Dentimail will continue handling cus-
tomers orders, as in the past. The direct sales rep-
resentatives will visit customers personally and
regularly in the future to introduce the BEGO Im-
plant Systems product portfolio including the lat-
est novelties from IDS 2009 in Cologne. The direct
sales und support team in Spain and Portugal will
be headed by Mrs Silvia Albiac. Silvia Albiac is al-
ready very well known in the Iberian Dental Im-
plants Industry working previously for Klockner
Dental Implants in Spain. General Manager of the
new subsidiary will be Walter Esinger who is also
General Manager of BEGO Implant Systems GmbH
& Co.KGinBremen, Germany.To celebrate the for-
mation of the new company Silvia Albiac and her
team recently come with some key users of the
BEGO Implant System to a training course in Bre-
men and at the dental clinics of Dr Stefan Ries, in
Wertheim where they participated in the course
“Implantology meets Nouvelle Cusine”.

BEGO Implant Systems
GmbH & Co. KG
Technologiepark Universitat
Wilhelm-Herbst-StraBe 1
28359 Bremen, Germany
E-mail: info@bego.com
Web: www.bego.com

_ retaining screw for final insertion in the pa-
tient’s mouth

A comprehensive instructions protocol shows

the exact steps of use and processing of this

abutment.

Sybron Implant Solutions GmbH
Julius-Bamberger-Str. 8a

28279 Bremen, Germany

E-mail: info@sybronimplants.de

Web: www.sybronimplants.de

AD

Premium
quality at friendly
prices

perfect aesthetics
internal hex

accelerated tfreatment

Xigh®
ap»

The Allfit® Xigh® implant system is designed
for enossal dentalimplantations.

The Xigh® implant system is suitable
forsingle-step and dual-step implant
protocols.

Itis made of Grade 4 pure titanium.

Xigh® implants are abraded with
aluminium oxide and hot-etched and
have an osmotically active nanocoating.
All accessory parts are colour-coded.

IHDE

implant.com

Dr. Ihde Dental GmbH
Erfurter Str. 19 -D-85386 Eching/Munich, Germany
Telephone: (49) 89 319 761-0 -Fax (49) 89 319 761-33
e-mail:info@ihde-dental.de - www.implant.com
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_theinternational magazine of oral implantology is published by Oemus Media AG and will appear in 2009 with one issue every quarter. The magazine and
all articles and illustrations therein are protected by copyright. Any utilization without the prior consent of editor and publisher is inadmissible and liable to
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