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terial which is in contact with air
during polymerization does not
cure properly. To prevent this ef-
fect, all preparation margins were
covered with glycerine gel (Lig-
uid Strip). Then, the ceramic res-
torations were seated in the mouth
step by step using Variolink® II.

Figure 14 shows the result. The
details come together as a whole
to create a harmonious impres-
sion and the restoration blends
in seamlessly. This is testimony
to an all-ceramic restoration that
was created with loving attention
to detail (Fig. 15). The “miracle”
has been accomplished — the pa-
tient turned into a “swan” and was
elected Miss Russia in 2010 (Fig.
16). Such visible evidence of den-
tal art is part of the most beautiful
moments in our professional lives.

Sometimes, the miracle continues:
in 2011 our patient was crowned
Miss Globe. Can you ask for
more?

Conclusion

Advanced manufacturing tech-
niques form the basis for allce-
ramic restorations. The range of
options available allows us to
achieve highly esthetic results ef-
fectively. The combined skills of
the dental technician and dentist
enable the creation of tailor-made
restorations. The first steps to-
wards an esthetic restoration are
taken as early as at the first con-
sultation appointment with the
patient and continue with a com-
prehensive analysis and careful
treatment planning.

This is a well-established route,
which, however, does not mean
that there is no room for

creativity.
Our understanding of the

stomatognathic system and
our material knowledge

complement our creativity
and skills.
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Fig. 11 The scope of the restoration work
is visible on the working model.

of a vacuum-formed tray made of
flexible material (1.5 mm) and this
template was used to produce the
mock-up. The operator was able to
assess the planned treatment in the
oral cavity and to adjust the prep-
aration, taking into account the
clinical parameters. As a result,
the necessary space was created
at the “right” place (Figs 4 and 5).
At the time of the preparation, the
soft tissues were in a healthy con-
dition, providing an ideal frame
for the mn “white” esthetics of the
restoration. Pictures were used for
shade communication. Black and
white images assisted in determin-
ing the brightness value and den-
tin shade (Fig. 6).

The template was also of valuable
help in the temporization  pro-
cedure. The temporary restoration
was effectively fabricated and in-
serted using a composite material
(Telio® CSC&B). An immediate
improvement was observed to the
satisfaction of everybody. Figure
7 shows the amendments in toto
and provides a preview of the en-

oSy lsll oo 5Ty (SSSall Gl plasd 12 ysan
ool G Lgaladinl
Fig. 12 The silicone key was used to
establish which materials may be used
for the restoration.

visaged result. At this stage, all
parameters (shape, function, pho-
netics, etc.) were checked again
(Fig. 8). Intraoral corrections may
be easily performed and do not
necessarily require the involvein-
volvement of a dental technician.
Again, the most important im-
pression was the facial environ-
ment (Fig. 9). A harmonious rela-
tion to the lips and smile line was
achieved. An additional check was
carried out on a new portray pic-
ture with reference lines, showing
any corrections that may be taken
into account in the final restora-
tion (Fig. 10).

Completion:

The working model indicates the
scope of restoration work required
(Fig. 11). A silicone key was used
to evaluate the material options
(Fig. 12). To make the right choice
we need to have a clear idea of the
space available for the restoration.
The silicone key allows us to es-
tablish the exact amount of space

el B e Ul loga 1 13 ysan

Fig. 13 Completed restoration on the
model

and to decide whether we can uti-
lize translucent materials, retain
the shade or even use materials
with increased opacity. We opted
for the IPS e.max Press ingot MO
0 in this case. The copings were
subsequently veneered with the
respective IPS e.max Ceram lay-
ering materials. From this, it was
only a small step to fabricate the
final restoration. All parameters
were established. The result is the
logical consequence of the quality
of the preliminary work (Fig. 13).
To avoid an additional try-in on
the patient, the correlation of the
wax-up and the temporary was
checked by means of the silicone
key. In this case, everything went
according to plan. We forwarded
the all-ceramic single crowns to
the practice with a feeling of hav-
ing done the job well.

The restorations were seated ac-
cording to the guidelines using a
rubber dam. Composite materials
are subject to oxygen inhibition,
which means that the layer of ma-

poosll il Ll bl b S Jolisly Lallall 35 16 sim 14 o JIS5Y (s
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Figs 14 to 16 Result of our efforts. The details come together to form
a consistent whole and the restoration blends in harmoniously.
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Fig. 3 The gingival line had to be optimized. The picture shows the situa-
tion a few days after surgical crown lengthening.rebuild them.

Thoughts on “white” esthetics

As a matter of fact, we embark
on the path towards esthetics at a
much earlier stage than we think.
The moment we learn about the
design and structure of the natural
tooth, we have taken a large step
forwards. A cross-section of the
tooth helps us to interpret its natu-
ral characteristics. Bylooking at
the interior of the tooth, we obtain
a great deal of information about
its “white” esthetics. Revealing
though our findings may appear,

we may be frustrated by the reali-
zation that we will never be able
to copy nature. However, this
statement is not intended to be dis-
couraging — to the contrary: Let’s
be inspired by nature. Advanced,
all-ceramic systems enable us to
create restorations that resemble
the “natural tooth” very faithfully.

Thoughts on the material
In our laboratory, we have been
using the IPS e.max® allceram-

ic system for many years. This
system presents a “whole dental

world on its own”, offering a com-
prehensive range of indications
ranging from occlusal veneers,
inlays and onlays to complex im-
plant-supported reconstructions.

Why use all-ceramics? If we look
again at the cross-section of the
natural tooth, we will obtain the
clues to answer this question. For
instance, we can see the interplay
between light and dentin. Natural
teeth impress with their ability to
interact with light. Tooth colour is
determined by the lightscattering
properties of the dental tissues.
The optical properties of the dif-
ferent structures combine in com-
plex processes (reflection, diffu-
sion, fluorescence, opalescence,
etc.) to form an overall impres-
sion. Our goal is to incorporate
this interplay into the reconstruc-
tion of the tooth. In our opinion,
this is only possible with all-ce-
ramic materials.

The concept
Interpreting the light optical prop-

el Sl g S5 ol iS85 sgey Tagal] Lol D131 5 5 4 U0l

Figs 4 and 5 Removal of the existing restorations. The preparation was slightly recontoured
according to the indications of the wax-up. The soft tissues offered ideal conditions.
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Fig. 6 The tooth shade was communicated with
photos. Black and white pictures enable the dental
technician to determine the brightness value and
.dentin shade
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Fig. 7 The temporary was fabricated chairside with a
vacuumformed tray. The esthetic improvements were
visible.
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Fig. 8 The temporary restoration allows all param-

eters

to be checked and adjusted chairside.
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Fig. 10 An additional
check using the

facial reference lines.

erties is a prerequisite for selecting
appropriate materials. The foun-
dation for the result is laid down
with the framework, whose shade
can be modified according to the
initial situation. The accompany-
ing layering ceramics (IPS e.max
Ceram) and our skills enable us to
achieve true-to-nature imitations
of the natural tooth structure. We
can create a “tooth” that conveys
vitality and promises long lasting
esthetics because of its homoge-
neous surface.

Like for most of our patients, we
have employed pressed ceramic
restorations (IPS e.max Press) for
the case described below. In this
respect, it should be noted that the
vast range of different ingots is
not intended to confuse you.

The range of shades is well
thought out and reflects the above
knowledge about the optical prop-
erties of teeth. For instance, trans-
lucency and opacity have oppos-
ing effects — low-opacity ingots

result in a high degree of translu

cency while high-opacity ingots

provide a low degree of translu-
cency. Translucent ingots demon-
strate limited masking capabilities
— a property that needs to be taken
into account in conjunction with
discoloured preparations in par-
ticular.

The layering pattern affects the
colour and brightness values by
approx. 40 per cent only. Analys-
ing the shade of the tooth prepa-
ration therefore presents a vital
part. Likewise, dental technicians
should know “their” ingots and
the associated optical properties.
A custom-made key ring may be
of invaluable assistance in this re-
spect.

Presentation of a typical patient
case

The patient case described below
presents a “dental fairy tale”. It
tells the story of a young woman
who turned from a “duckling” into
a beautiful “swan”.

Examination and planning
The patient visited the practice

Dental Medium gLl ks 6 gl Vol.21. No.3.2013
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Fig. 9 The effect of the restoration in the facial environment
— harmonious relation to the lips and smile line.

because of esthetic concerns. She
was unhappy about the appearance
of her upper anterior restorations.
An analysis of the preoperative
situation provided the foundation
for the further treatment in line
with our principles. Generally, a
portrait picture is ideal to assess
the overall impression and detect
disharmonies.

Assessment is performed using
the known reference lines.The
shortcomings were easy to spot
on the preoperative pictures of the
patient (Figs 1 and 2). The crowns
were grossly overcontoured and
looked bulky.

We prefer a manual approach for
treatment planning. Reconstruc-
tion of a patient case is impossible
without a wax-up.

The patient’s requests and esthetic
improvements were all integrated
into the wax-up, which was then
submitted to the operator as treat-
ment proposal. We need to be
aware of the fact that the vision
we have as dental technicians does
not always tally with the expecta-
tions of the patient, who, first and
foremost, does not want to experi-
ence too much pain.

Together, the initial situation was
discussed and surgical crown
lengthening  was  proposed.
The gingival line is essential to
achieve a harmonious effect, or
an ideal proportion between width
and height. Figure 3 shows the
situation after soft tissue contour-
ing. The wax-up was duplicated
and cast in stone. The stone cast
was used to discuss the treatment
from a three-dimensional perspec-
tive. After all parties involved
in the treatment were satisfied, a
“template”was created.

Mock-up
In this case, the template consisted
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A route to esthetics

Aspects of an all-ceramic anterior restoration
Oliver Brix, Bad Homburg/Germany, and Dr Sergey Chikunov, Moscow/Russia

Adetailed analysis ofthe preoperative situation, asystematicinterdisciplinary
approach and suitable materials enable us to create restorations
in harmony with the surrounding natural dentition.

The custom-tailored fabrication of tooth replacements leads to highly es- Reflect 2/ 2013
thetic restorations that blend in harmoniously with the natural surround-

ings. Machinery and software may assist us in achieving these results. In

the final analysis,however, it is the human factor and the notion that every

patient case is unique that determine the outcome.

Many aspects must be taken into account to meet the requirements of
patients,or to satisfy the expectations created in them. Manufacturing a
standard dental replacement or producing a copy of the natural tooth will
not be sufficient. The idea of “symmetry” is a fallacy. Instead, we should
strive for “harmony”. To achieve this goal, a holistic approach and an un-
derstanding of the complex stomatognathic system are required.

Thoughts on achieving harmony with “pink” esthetics

The gingival architecture plays a considerable part in an esthetic recon-
struction.No matter how beautifully layered, a crown will not meet the
criteria of esthetics if the surrounding gingival tissues are inadequate. We
can only achieve harmony if the restoration is embedded in a “pink” frame
of healthy gingival tissue. For

this purpose, it is necessary to cooperate closely and communicate system-
atically as early as in the pre-prosthetic planning phase.

ey Baanw pub wolSy adlall 8 Lol 5,50 1 JSa)l
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Fig. 1 Preoperative situation: The
young patient was unhappy about the
appearance of her anterior restorations.
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Fig. 2 The teeth were noticeably overcontoured.
They looked unduly large and bulky. We decided
to

rebuild them.
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Figure 4: Patient 3. Appearance of the restorative treat-
ment completed 5 months after placement of the implant
and healing abutment in the area of tooth 36.

Discussion

Bone resorption at extraction sites,
even those without complications,
is most pronounced between 6
and 12 months after the extraction
procedure, and greater bone re-
sorption occurs at the buccal alve-
olar bone plate than at the lingual
plate.6-9 As well, bone resorp-
tion occurs up to 4 times faster at
mandibular extraction sites than at
maxillary sites.6 In addition, the
final 3-dimensional healing of the
alveolar ridge is unpredictable and
variable from one patient to an-
other, which may drastically com-
promise the success of the dental
implant.'> Moreover, after com-
plicated exodontia, such resorp-
tion patterns would be even more
pronounced, further compromis-
ing the future implant site. There-
fore, in the event of extraction be-
fore eventual implant placement,
the dental practitioner must seri-
ously contemplate the benefits of
immediate bone graft reconstruc-
tion of the fresh extraction wound,
which has potential for 3-dimen-
sional bone healing. More specifi-
cally, in the posterior mandibular
area, such a preplanned approach
would yield a more predictable
alveolar form, in both qualitative
and quantitative terms, allowing
for one-stage placement of a wid-
er-platform implant and healing
abutment. In turn, such a restora-
tion would be more suitable for
the specific requirements of bio-
logically functional and esthetic
implant-supported rehabilitation
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Figure 5: Patient 3. Periapical radiograph of the implant and resto-

ration 5 months after surgical extraction of tooth 36 and immediate
grafting, 38 months after placement of the implant and healing
abutment and 33 months after placement of the restoration. Osseous

density is evident around the entire implant surface, including part
of the smooth surface collar.

in this area’”"*'®  Autogenous
bone graft, which has favourable
osteogenic, osteoinductive and
osteoconductive properties, re-
mains the gold standard of bone
grafting materials."” Nonethe-
less, allogeneic bone grafts have
important advantages, such as
unlimited quantity and a variety
of forms (e.g., putty, particulate,
gel).* In addition, they do not re-
quire the patient to undergo a sec-
ond (donor-site) procedure, which
increases patient morbidity (esti-
mated at 8% to 10%).!6:18-20

Conversely, bone allografts have
some disadvantages, including
the potential for transmission of
disease.?! However, with the use
of properly screened and prepared
DFDBM, this risk has been esti-
mated at only 1 in 2.8 billion.?
Graft rejection, a second potential
disadvantage, depends primarily
on the patient’s immune response.
However, the process of freeze-
drying and demineralization of
the bone matrix allograft signifi-
cantly reduces its antigenicity, and
rejection of this type of bone graft
is rare.”> Slow resorption poten-
tial, variable replacement of vital
bone and the persistence of un-
resorbed graft particles are other
possible factors to be considered
with DFDBM grafting.” Froum
and colleagues24 compared heal-
ing of extraction wounds filled
with bioactive glass or DFDBM
with healing of unfilled extrac-
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tion wounds. After 6 to 8 months
of healing, the presence of vital
bone (by volume) was 59.5% for
extraction wounds filled with bio-
active glass, 34.7% for those filled
with DFDBM and 32.4% for the
unfilled extraction wounds. In the
filled extraction wounds, residual
particles within the grafted wound
accounted for 5.5% (by volume)
in the case of bioactive glass and
13.5% (by volume) in the case of
DFDBM. In contrast, in a pro-
spective clinical case report, Bab-
bush25 found that the presence of
vital bone in extraction wounds
filled with DFDBM was higher
than that observed by Froum and
colleagues.”* Babbush evaluated
the healing of extraction wounds
in 10 patients who underwent
extraction of a single tooth fol-
lowed by immediate placement
of osseous allograft material, with
implant placement between 4
and 21 months later. At the time
of implant placement, core bone
biopsy revealed that vital host
bone accounted for an average of
57.5% (by volume) of material at
the grafted site. In all cases, the
grafted sites were able to support
implant placement and final pros-
thetic loading without failure or
complications. It was concluded
that if the extraction site is imme-
diately grafted with an allogeneic
bone material, an implant can be
placed as early as 4 months after
the procedure, with only a few
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Teble 1 : Summary of 3 cases of posterior mandibular extraction followed by grafting with demineralized bone matrix .

Patient .Tooth no Time to im- Time to crownc Time of crown function | ISQ valuesd at
implant size,a) plantb (months) ((months last visit
(mm (months) (MD, BL)
(13 x5)46 6 39 88,87
2 (10 x 5) 36 9 10 Clinical assess-
ment only
3 (13 x6) 36 12 5 33 90,88

BL = buccolingual value, ISQ = interface stability quotient, MD = mesiodistal value.

a Size of implant, as diameter x length.
b From time of extraction and grafting.

¢ From placement of the implant and healing abutment.

d ISQ of 57 or greater indicates successful, biologically osseointegrated implant; ISQ < 57 indicates increased risk of implant failure.

particles of unincorporated mate-
rial remaining at that time. Factors
that might be responsible for these
variable outcomes are the inherent
biologic properties of the graft,
patient selection criteria, severity
of wall defects in the extraction
wound, DFDBM carrier materials,
surgical skills?**” and the quantity
and subtypes of bone mineral pro-
teins in each allograft product.>*

The high financial cost of these
materials must be considered a
possible disadvantage.

Conclusions :

In cases like those described here,
3-dimensional bone resorption
and remodelling is unavoidable. It
is most pronounced in the first 6 to
12 months following even uncom-
plicated tooth extraction and is
even more pronounced after com-
plicated exodontia. Furthermore,
such resorption and remodelling is
up to 4 times faster at mandibular
than at maxillary extraction sites,
particularly for the buccal alveolar
bone plate, and it has the potential
to drastically compromise place-
ment of the dental implant. Graft-
ing of the fresh extraction wound
is probably the most predictable
way to preserve and possibly
augment the quality and quantity
of residual alveolar bone.” The
benefits of this approach rely on
utilizing the capacity of the alveo-
lar bone for 3-dimensional heal-

ing and eventual incorporation
of the graft into the homologous
bony architecture of the maxilla or
mandible.

Although autogenous bone graft-
ing remains the gold standard,
allogeneic bone grafting is gain-
ing wider attention in the scien-
tific and clinical communities,
and some promising results have
been achieved in terms of generat-
ing excellent quantity and quality
of bone for subsequent placement
of the implant.”**%*" The advan-
tages of this approach include
unlimited availability, the variety
of forms of graft materials avail-
able and avoidance of a second
surgical site. The disadvantages
include absence of the osteogenic
and osteoconductive components,
potential for disease transmission,
potential for graft rejection and
slow graft resorption. However, a
synthetic graft binder can be add-
ed to the DFDBM allograft mate-
rial to provide osteoconductive
capacity. Furthermore, the use of
freeze-dried, demineralized allo-
geneic bone material greatly de-
creases antigenicity and potential
for disease transmission.

This case series has demonstrated
a favourable clinical outcome in 3
patients who underwent immedi-
ate grafting and reconstruction of
a compromised residual extrac-
tion site (after removal of a pos-
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terior mandibular molar) with an
allogeneic DFDBM bone graft
combined with a synthetic graft
binder. This approach allowed
for 3-dimensional osseous heal-
ing of the fresh residual alveolar
bone, which in turn resulted in a
large, dense, well-vascularized
alveolar ridge and the absence of
bone dehiscence at the location of
the implant placement. These fac-
tors allowed the surgeon to place a
one-stage, wide-platform implant
and healing abutment where in-
dicated on the surgical guide for
each of the patients, without the
requirement for additional bone
grafting. Placement of the wide-
platform implant allowed for a
better esthetic emergence profile
and an increased resistance to
posterior occlusal forces over the
long term (Figs. 4 and 5).

Clinical evaluation of more pa-
tients undergoing similar proce-
dures is required to confirm or
refute the conclusion that, when
patients are properly selected and
the method is appropriately ap-
plied, placement of allogeneic
DFDBM combined with a syn-
thetic graft binder material is an
excellent alternative to autog-
enous bone grafting, resulting in
predictable osseous healing in 3
dimensions.
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Abstract

Objective: This case series reports short- and long-term healing, before and after
placement of an implant, in posterior mandibular extraction sites grafted with
demineralized, freeze-dried bone matrix (DFDBM) allograft mixed with calcium

sulphate graft binder.

Methods: Three patients who underwent surgical extraction of a posterior man-
dibular molar experienced partial loss of the buccal bone plate at the extraction
site. Alveolar bone reconstruction with a DFDBM allograft mixed with calcium
sulphate graft binder was performed immediately. The graft was covered with a
biodegradable regenerative membrane. For each of the 3 patients, the implant and
healing abutment were placed after 6, 9 and 12 months, respectively, followed
by crown placement 3, 5 and 5 months later, respectively. The implants were
periodically re-evaluated, both clinically and radiographically, between 10 and 39
months after final insertion of the crown. An implant stability device was used to
evaluate the long-term biological and functional stability of the implants.

Results: Upon exposure and implant placement, the grafted alveolar ridge in all
patients presented appropriately sized, dense and well-vascularized bone, wide
enough to receive the planned wide-platform implant. The long-term interface

stability quotient ranged from 87 to 90.

Conclusions: Posterior mandibular extraction sites with compromised buccal al-
veolar bone may be effectively managed by immediate alveolar augmentation
using a mixture of DFDBM allograft and calcium sulphate graft binder. This ap-

proach provides ideal alveolar form and consistency for eventual placement of

the implant.
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Figure 1: Patient 3. Preoperative view of
tooth 36 showing chronic fistulous area
at the buccal bifurcation.
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Figure 2: Patient 3. Preoperative periapical

radiograph of tooth 36 shows radiolucency at the

bifurcation and mesial root areas.
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Introduction :

A question of interest to general
practitioners and specialists work-
ing in endosseous implantology is
how to approach reconstruction of
a postextraction alveolar bone de-
fect. In particular, should the graft
be placed at the time of extraction,
to avoid the possibility of poor
bone healing (which would neces-
sitate grafting when the implant
is placed)? If so, should an auto-
genic, allogeneic, xenogeneic or
synthetic bone graft material, or a
combination of these products, be
used for the reconstruction?

Accell Connexus demineralized
bone matrix putty (Citagenix Inc.,
Laval, QC) is composed of 70%
(by weight) allogeneic deminer-
alized, freeze-dried bone matrix
(DFDBM). It also contains hu-
man bone morphogenetic proteins
(BMPs), specifically, BMP-2,
BMP-4 and BMP-7, as well as a
transforming growth factor beta
1. All of these substances are im-
portant in bone healing.1 Half of
the DFDBM remains in the form
of particles, while the remainder
undergoes solubilization, which
results in a flowable carrier with
osteoinductive potential.2 Hence,
this material has osteoinductive
capabilities.** The Accell Con-
nexus product also contains 30%
(by weight) reverse-phase me-
dium. Once in contact with saliva
and blood at body temperature
during surgery, this inert carrier
renders the DFDBM component
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Figure 3: Patient 3. Postoperative view following extraction of tooth 36 shows a) osseous defects in the mesiobuccal,
bifurcation and interradicular areas; b) placement of the graft; c) the regenerative membrane that has been placed over

denser and more resistant to dis-
placement during compaction at
the extraction site.

CalMatrix bone graft binder (Cita-
genix Inc.) is a synthetic putty-like
calcium sulphate bone graft bind-
er containing calcium sulphate
a-hemihydrate, sodium carboxy-
methyl cellulose and a hydrating
solution.

Traditionally, long-term biologi-
cal osseointegration of dental im-
plants has been clinically evalu-
ated by the absence of pain, the
presence of a dull sound on ver-
tical percussion of the implant,
stability to reverse torque of 20
N cm, and absence of both peri-
implant soft-tissue inflammation
and osseous pathology on periapi-
cal radiography.1 Devices are now
available that allow the clinician
to objectively assess the mechani-
cal stability of an implant both at
the time of placement and during
subsequent follow-up. These de-
vices (e.g., Osstell ISQ, Osstell
AB, Gothenburg, Sweden) as-
sign a numeric value for stabil-
ity, known as the interface stabil-
ity quotient (ISQ).The ISQ value,
first introduced in 1996 by Mer-
edith and colleagues,’ is based on
resonance frequency analysis. A
successful, biologically osseointe-
grated implant has an ISQ value of
57 or higher; a value less than 57
indicates increased risk of implant
failure.

This case series describes 3 pa-

the grafted site.

tients in whom a mixture of Ac-
cell Connexus bone matrix putty
and CalMatrix bone graft binder,
which together have osteoconduc-
tive and osteoinductive capability,
was used for immediate postex-
traction reconstruction of the alve-
olar ridge, before eventual place-
ment of a posterior dental implant.

Operative Procedures and Results

Three patients presented for treat-
ment of chronic periapical and/
or bifurcation osseous pathology
of a posterior mandibular molar
(Figs. 1 and 2), accompanied by
root ankylosis and/or fracture. All
3 patients underwent extraction
with creation of a mucoperiosteal
sulcular flap, partial ostectomy
and complete odontectomy. Fol-
lowing extraction, any remaining
granulation tissue was eliminated,
and the extraction site was grafted
immediately with a combination
of allogeneic DFDBM and syn-
thetic calcium sulphate (Figs. 3a
and 3b). This avoided the need to
harvest autogenous bone for graft-
ing. In each patient, the grafted
site was covered with a resorbable
type I collagen xenograft mem-
brane (Neomem, Citagenix Inc.)
(Fig. 3c). Primary closure of the
wound was then performed. All of
the procedures were performed by
the same surgeon (A-J.C.).

The surgical site was exposed after
a healing period of 6 months for
patient 1, 9 months for patient 2
and 12 months for patient 3. At the

Dental Medium gLl ks 6 gl Vol.21. No.3.2013

time of exposure, the grafted alve-
olar ridge in each patient showed
clinical healing of the bone, which
had appropriate density, vascular-
ity and width to allow placement,
without additional bone grafting,
of the preselected wide-platform
posterior implant and healing
abutment. Final functional restor-
ative treatment was completed by
the same prosthodontist (H.C.)
at 3 months (for patient 1) or 5
months (for patients 2 and 3) af-
ter placement of the implant and
healing abutment (Fig. 4).

Stability readings were obtained
with the Osstell ISQ stability me-
ter (Citagenix Inc.) at postrestor-
ative follow-up at 39 months (for
patient 1) or 33 months (for pa-
tient 3) after return of full occlusal
function. The ISQ values ranged
from 87 to 90, indicating good
stability. Patient 2 had received
a cemented restoration and was
therefore unsuitable for ISQ eval-
uation. Clinical evaluation of all 3
implants showed the presence of a
dull sound on vertical implant per-
cussion, stability to reverse torque
of 20 N cm, absence of soft-tissue
inflammation around the restored
implant and absence of peri-im-
plant osseous pathology on radio-
graphic assessment.1 Therefore, it
was concluded that all 3 implants
were biologically, functionally
and esthetically stable (Figs. 4 and
5). Table 1 summarizes the find-
ings for these 3 cases.
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Fig. 16: at the try-in in the patient’s
mouth.
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Fig. 19: Crown after lengthening of the
distal incisal edge

the CEREC or inLab user can in-
dividually modify the position and
thus precisely adjust the restora-
tion to the residual dentition. For
this, the position of the construc-
tion can be modified as desired in
all three spatial dimensions (Figs.
8 to 12).

Comparison

Figure 13 shows the crown pro-
duced from VITABLOCS Real-
Life with the milling machine
inLab MC XL on the right hand-
side, and the crown with zirconia
coping on the left handside. In
figure 14, the opaque core of the
zirconia restoration (l.) becomes
clearly visible compared to the
feldspathic crown (r.) due to trans-
mitted light.

At try-in, it became apparent that
the restoration with zirconia cop-
ing could be assessed as subopti-
mal (Figs. 15 and 16). The result
could have been optimized by
an adjustment of shade, shape
and transparency. However, the
crown made from the new three-
dimensional block convinced with
a great performance and thus, the
original plan was dismissed and it
was decided to permanently ce-
ment the “test” crown. Prior to
placement, the restoration made
from VITABLOCS RealLife was

bl o5 17 sz
Fig. 17: Feldspathic crown
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Fig. 20: The patient was pleasantly sur-
prised by the final result.

finalized: The distal incisal edge
was lengthened and a high-gloss
polishing was done (Figs. 17 to
20). To allow for an optimal mate-
rial effect, finally, the crown was
definitively bonded with transpar-
ent Multilink (Ivoclar Vivadent).

Material characteristics

The fine-structure feldspar ceram-
ic material VITABLOCS consist
of regularly achieves excellent
results in clinical studies. For ex-
ample, a survival rate of 94 % was
found after seven years in a survey
of G. Christensen (Christensen,
G.: Clinical trial revealed a 94 %
success rate for VITABLOCS Mark
II. In: CRA

News, April 2006). Addition-
ally, the ceramic material exhibits
enamel-like abrasion properties
and, due to standardized industrial
production of the blocks, a

highly homogeneous microstruc-
ture with consistent material quality
is ensured.

VITABLOCS RealLife are available
in the geometry RL-14/14. This cor-
responds to dimensions of 14 x 14 x
18 mm. The shade offering according
to the standard VITA SYSTEM 3D
MASTER includes OM1C, IMIC,
IM2C, 2MI1C, 2M2C as well as
3M2C.

Dental Medium Liw¥l b 4 Jayrwelf Vol.21. No.3.2013
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Fig. 18: in situ after finalization.

Conclusion

The doubts that — due to a higher
translucency of feldspar ceramic
material compared to zirconia —
the dark tooth stump of the endo-
dontically treated tooth

might lead to an esthetic constraint
was, as shown by the case exam-
ple, unfounded. Dentist, dental
technician and patient were pleas-
antly surprised by the result, partic-
ularly in direct comparison with the
restoration that had been originally
planned. The threedimensional
block structure offers an outstand-
ing esthetic result (Fig. 21).

The correct positioning of the
crown construction in the milling
preview seems to be slightly com-
plex at the first attempt, but turns
out to be easily practicable after a
short period of training thanks to
a simple use of the software. With
a view to the CAD/CAM materials
for esthetically demanding areas
which have been available on the
market so far, VITABLOCS Real-
Life represent a quantum leap. In
this way, the practiced CEREC or
inLab MC XL user can very easily
and quickly produce highly es-
thetic restorations.

My thanks go to my nieces Dr.
Ute Werling for the dentist and MDT
Cathrin Werling for the technological
implementation of this patient case.

21

bl CAD / CAM gl (palad) LERY)
VITABLOCS RealLife

(17220 ISl Dle Ty pa il masli
Bolay Wl s 5 B @l slasY
. AVOCLAR Vivadenty is,s Multilink

N SJLU M:!L»

Bale By 3y Byl elulyll g ol
B3liss 515 VITABLOCS jleddl 33>
r.,g.o),'i” la}/-u.) Jars OLS cJudl &w 6'";
3‘“")4 Jl fa s iU.')j w|}3~a ot ax 94y
Lo b obi G.christens Lg rL§ Liladiu!
VITABLOCS Mark I1JsS) 947, wilS - el
ol pgledlly g BLsYL.2006 ol &
ity Loy <bull pablas Llas poilas Gyl
sl els sl Jas)l Al oSl 2By JSTIL
RSP PO v [ BET WA BS:1(

¢ o X 14X 1418 sluly RL 14 /14
( Vita system 3D Master ) J.Jo Lid O|}JL5
5 OMIC. IMIIC , IM2C . 2MIC p5 Sl
. 3M2C sy 2M2C

s oy

Dylie Hbwald] Gy LW LSGAU |k
Ll lall ol S Lalis 0 ¢ 08301
oo i LS Ll Lie ) sk of oSa
slalis Loyl wolS a3y « Wl paill Jas
5psbdl Lyl wie dols Silly cagdll 8yl
s L5y Yy . Sol ols eaY ﬁ:"f‘” &
.21 Jsadly Byt ddlax C,ls.. Sl L8
3 GngJ!,;..é:-S e el gl (5Ss 93
TR (R PSR - MR- INJEN [ (PPN
CIRPRJHO: JUTSCY I VTR VI Rt
Sl s 250e . gl sl plaiiol ity
&> dlsY1 33305311 CAD / CAM Lyl
Vita Block Real Life fiS Ji3 ¢« gal I gl
Gl pladialyy dipyhll oda B . Ly A
Mg 31 peay in Lab MCXL 4i CEREC
LD Bl e Z5Y Ly

Contact

*Dr. Gerhard Werling

Bellheim, Deutschland / Germany
dr.werling@t-online.de

@:..43)5 (6 Jsally (SIRONA) gl Bales
S22 y}.—aL‘».” EJ-GL-M-.’ &;Lg.’\.” [;:\.4‘)3.”
dentona ) L)l Ldle 5obs e G.':}a.‘. el
il Lady) pasinl g3 (D.Dormund
. (6 Jsadiy. Sirona s, In Eos iUl

: CUJY‘} ﬁ.o..o.ﬁl

rUb.? <l r|A>J~;L: Ml S

Ll wighall glol 5 inLab SIRONA
oy r.w.aj rJ ﬁ)}iﬂ t&i«uj sl
3 J5 "~ Al L»)g).ﬁu e M»T

& EL”J JolS bussy ,>Y15Zirconia Coping
(7 Jsadly VITABLOCS RealLife (5S¢

s ddasd JSaa

VITABLOCS TriLuxe iS ¢sS%5 o> 3
caledl oo dalize wlih 8us (¢ TriLuxe;
JSus ¢ VITABLOCS RealLife JiS )9S
- T oY Y
bWty ol o m}m awl}s:aw bz;,;
&9 aBy Ll LYl ol ol ol ais ¢Sl
Sga e alas @-11 prasdl LS ols
prosll b oSl > WS pley sl
CEREC ol padivasll oSa ¢ bl Lils
ug{é.,l);i ISy proyll aBgs Jpaas inLab
Sl 3 w5 LS oyl Jaad oSar !
(8-12 od\S.adly @5

VITA- S ¢ GSJ.LI CL"..II A3y Jsadl g
inLab MC ibl,> jlg>s BLOCS RealLife
S WSy by owdl sl e XL
QI 14 A G ek el Sl
b oo Bolis o9 Ly 095,31 pa ) Sl
O3 oSy (16 9 15 Sl feldspathic

Z.pu.:dlj [CRA |5 Q}U‘ Jﬂ.}:ﬁa FENH]|

LS S (:A.a gbjl GL“s.!l RERIX &3
Sl Ll Ll CLU bl Bagandl sl Yl
Sy Gy il Al e cliainYl 5
Vita Blocks u.o @3.41!5 ) ‘_”S{L.»JLEH d:dl
298 GU'” slgl By S J.pngeal Life
3..9..;‘»}]| PEIEN]] &}E{ JJS} . 3){)1‘ lanald

Dental Medium gLl ks 6 gl Vol.21. No.3.2013

Werling Gerhard * ) siSa))

v é VITA Zahnfabrik is,s bl
CADsob CU.’Y spaadl B3l sale 2010
VITABLOCS Reallife . Jis si / CAM
Jasd el iy YCS) (PR i o
VITABLOCS Feldespar ,Lddl JSua Je
syl ol Lol oadb i cadl Ul
S ¥l S S o dasl) 8,850
D5y (1 JSaly Tl bl wlih s
losa>  VITABLOCS RealLife ghs p5
Lol p LW Lol Llendl eoloa il
inLab MC i CAD / CAM CEREC ,ls

. XL SIRONA

AP (AP

Sobll L 18 andl (a3 Ly ann,
Wl Db g 6yl Tyl L5 s 3
a3y @4 5 3 dSally Jg¥I plll &
Wy ol pay g5 By Gilo suls
&9 4’;":.:L>J| u.o;g..wi indy axg )l Gl
pasd )85 2010 ple J.d Cw o ) ol
.'@)L“;J! MK RPN IPRY JLs|

2 doad g yaoadl)

Bogaoll Al LB Ssd> (e eia W] s
GO Gabs @5 13 piall b JSs sl
doles @bdl L;”Lu,g.ll

p5 &2l Syntac IVOCLAR Vivadent
)5S padi]

.Tetric EvoCeram IVOCLAR Vivadent
shyxl pas Lagll ol 28y Bedadl Uy
2y L Gl oled S I1 agll
5 s 6T ely ol Sia g5 G
S350 i) Tl (soliall Wy L5sS 5
box psy am ol Jbs xSl
ohé&iw‘)@ﬁ.(SJ&ﬂl)WI
?WI QLS) w)) Lyas :l.é.v)JJ i} Q}SJLZJN‘
Ll 31 31 oY1 Jaadl b g pbiall B>
G930 O 13l pae il gl G241 G
Lé)jj-éJ‘ ()4; M;by :_éy r.u),'m 3.3[.9%
oda Lbaid B ¢ lae SSI el eSy o
by poss Jeoocasdly Wl 4L ddbill
JEYl 3 Sell oYl e daSs Ll
Lodis dmb @il dadl 5asBy e o
Den- & «Impregum 3M ESPE 3ol
wdis pray c'wngulzer is,) talon Plus

20



Practicability Test of a

“Novel” CAD/CAM Material
VITABLOCS ReallLife

Dr. Gerhard Werling”

In June 2010, the company VITA Zahnfabrik (D-Bad Séckingen) launches a new
ceramic material for CAD/CAM production. The novel VITABLOCS RealLife
combine tradition and innovation. The blocks are based on the fine-structure feld-
spar ceramic material VITABLOCS, which have proven themselves millions of
times. The innovative part of the block concept is the three-dimensional block
structure, which imitates the buildup of the natural tooth (Fig. 1). VITABLOCS
RealLife were specifically developed for highly esthetic anterior restorations.
They are processed in the CAD/CAM systems CEREC or inLab MC XL (Sirona
Dental Systems, D-Bensheim). Preconition for the use of the new blocks is the
version 3.80 of the design software, which will also be available from June 2010.
In order to test the practicability of the “novel” block concept a zirconia crown
as well as a crown made from VITABLOCS RealLife were produced for a real

patient case (Fig. 2).

Initial situation :

In February 2010, an 18-year-old
female patient presented in the
practice to receive a restoration
of tooth 21, primarily due to es-
thetic reasons (Figs. 3 and 4). Af-
ter an accident in 2000, the tooth

VITABLOCS Real- sy ste,¥1 i856 iy 1 gl
Life
Fig. 1: VITABLOCS RealLife have a

L Tl (5 el gl 20 4 Js20)
Fig. 4: Tooth 21 had received an endo-
dontic treatment

had been restored with an edge
build-up and received an endo-
dontic treatment a few months
later. However, a crown was not
produced before 2010, because
growth of the patient was not yet
completed.

sl 2B 2 sl

Fig. 2: Test crown.

Sl aaes 5 sl
Fig. 5: Equigingival chamfer
preparartion.
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Preparation and digitization

In April 2010, a part of the exist-
ing root canal filling was removed
to produce an inverted build-up
following the shape of an endo
crown. For this, the tooth surface
was treated with the light-curing
dentin / enamel bonding agent
Syntac (Ivoclar Vivadent, FL-
Schaan). The build-up was done
with the universal composite Tet-
ric EvoCeram (Ivoclar Vivadent).
The patient decided against an
internal bleaching for reasons of
cost. Amongst other things due
to a discoloured tooth stump, the
decision was made to produce a
zirconia crown. According to the
guidelines for all-ceramic restora-
tions, a chamfer preparation was
performed after having placed the
retraction cord (Fig. 5).

A subgingival preparation was not

il 8 Lol U 3 s

Fig. 3: Initial situation.
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Fig. 6: Digitized model with marked
finishing line
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Fig. 7: Full contour crown design.
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Fig. 10: The positioning of the construc-
tion can be modified in all three dimen-
sions

Vita Blocs Real Life o gsims 7101 13 Jsu
055,311 Bgmuilly
Fig. 13: Crown made from VITABLOCS
RealLife (r.) and crown with zirconia
coping (1.).

regarded as adequate in this pa-
tient case, since the patient has a
thin and narrow tight gingiva and
a shift of the bone margin in api-
cal direction may have a negative
impact on the biological width.

If a new restoration is required at
a later time, an even deeper prepa-
ration becomes necessary. After
having informed the patient about
the situation, she was content with
the preparation of an equigingi-
val finishing line and also ready
to tolerate a possible difference
in color at the transition between
the crown and the tooth stump,
since this area is covered by her
upper lip. With the polyether im-
pression material Impregum (3M
ESPE, D-Seefeld), a conventional

bl I b 8 Jsal
Fig. 8: In the milling preview ...

EEE BEE CEN

odusll od il Pl (83 wdgs 11 ysan
Fig. 11: ... and individually adapted to the
residual dentition of the patient.

0 095,301 gty 21 14 sl
sl g2 § VitaBlocs Reailife
Abb. 14: Crown with zirconia coping
(1.) and crown made from VITABLOCS
RealLife (r.) in transmitted light.

impression was taken and a tem-
porary restoration produced with
Dentalon Plus (Heraeus Kulzer,
D-Hanau). For the computer-aid-
ed production of the final restora-
tion, a scan model was fabricated
using super hard cast material
CAM-base (dentona, D-Dormu-
nd) which was utilized to digitize
the preparation with the scanner
inEos (Sirona) (Fig. 6).

Design and production

The design with the modeling soft-
ware of the system inLab (Sirona)
follows the proven work steps. To
enable a comparison, two crowns
were designed — one anatomi-
cally reduced for the crown with
a zirconia coping and one in full

Dental Medium gLl ks 6 gl Vol.21. No.3.2013
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Fig. 9: ... the construction is placed in the
virtual block.
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Fig. 12: When the final position is achieved

the data is transferred to the milling machine.

d
095,31 Byl s 21 15 JSll
Fig. 15: Crown with zirconia coping ...

contour for the crown made from
VITABLOCS RealLife (Fig. 7).

Block structure

While the polychromatic VITAB-
LOCS TriLuxe and TriLuxe forte
are composed of several different
layers of material, VITABLOCS
RealLife have a three-dimension-
al block structure with dentine
core and enamel coat: Due to the
curved shade transitions between
dentin and incisal edge, the natu-
ral play of colors of anterior teeth
is imitated exactly. The software
automatically places the planned
restoration on the enamel-dentin
margin of the virtual block. Thus
the restoration is completely cov-
ered with enamel. Subsequently,
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Failing implants

Affected by periimplantitis

Failing implants affected by periimplantitis

are generally characterized by:’
1. The presence of mobility.

2. Progressive marginal bone loss resulting in a typical "crater-
like' bony defect, while the bottom part of the implant retains
perfect osseointegration.

3. Signs of infection and inflammation, the infiltration of in-
flammatory cells, plasma cells and PMNs, and the ulceration
and proliferation of the junctional epithelium.

IVIICROORGANISiVIS IN HEALTHY AND DISEASED
periimplant sites

Healthy periimplant sites are characterized by high proportions
ofcoccoid cells, a low ratio ofanerobic/aerobic species, a low
level of Gram-negative species, and low detection frequencies
of periodontal pathogensl1-17-19 Implants with periimplan-
titis reveal a complex microbiota encompassing conventional
periodontal pathogens species, such as Aggregatibacter acti-
nomycetemcomitans, Porphyromonus gingivalis, Tamierella
forsythia,

Peptosfreptococcus micros, Campylobacter rectus and Fuso-
bacternim species."20 Other more unusual oral species, such
as Pseudomonas aerufinosa, Enterobacteriaceae, Candida al-
blcans and Staphylococci can also be recovered from failing
implants.21

DIAGNOSES OF PERHMPLANT TISSUE BREAK-
DOWN

Perilmplant ProbSng

To diagnose a compromised implant site, soft tissue measure-
ments using manual or automated probes have been suggested.
Probing the periimplant sulcus with a straight periodontal probe
allows assessment of the following parameters:

* Periimplant probing depth.

* Distance between the soft tissue margin and a reference point
on the implant (measure of soft tissue hyperplasia or recession).
* Bleeding after probing.

* Exudation and suppuration from the periimplant space.

* Successful implants generally allow probe penetration of ap-
proximately 3 mm.

* For teeth, a probing force of 0.25 N has been recommended
(Lang et al 1991). It appears reasonable to use the same prob-
ing force for determination of bleeding on probing around im-
plants.

* Probing depth measurements related to fixed landmark on the
implaot and examination of the bleeding tendency of the pe-
riimplant tissues seem to be well- suited for the longitudinal
monitoring ofperiimplant stability. Standardized probes, such.
as the Audio probe, the TPS probe or the HAWE Click probe,
may be recommended.

* Implant mobility is an indication for lack of osseointegration.

Dental Medium Liw¥l by o awgdl Vol.21. No.3.2013

Even if disease conditions in the periimplant tissues have pro-
gressed relatively far, implants may still appear immobile due
to some remaining direct bone to implant contact.

* Thus, mobility is insensitive in detecting the early stages of-
periimplant disease. " The parameter serves to diagnose the
final stage of

osseodisintegration and may help to decide that an implant
lias to be removed.

* For interpretation of low degrees of mobility an electronic
device has been designed to measure The damping character-
istics of the periodontium of natural teeth-- periotest.

Periotest readings were found to be related to characteristic
of the mandible, the periimplant tissue and the length of the
abutment.

The prognostic value of periotest readings for periimplantitis
remains to be determined.

Radiographic examination cannot be the only parameter
to estimate the performance of implants in the individual
patient.

In absence ofclimcal signs of infection, it is recommended to
take radiographs 1 year after implant installation and every
other year thereafter.

* Histologic examinations ofperiodontal tissues show an infil-
tration with neutrophils whenever disease is present.

* High numbers ofleukocytes have been shown also with im-
plants that have increased gingival inflammation.

* Suppuration is associated with disease activity and indicates
a need for antiinfective therapy.

Clinical Indices

» Swelling and redness of the marginal tissues have been re-
ported form periimplant infections in addition to pocket for-
mation, suppuration and bSeeding.

* Recognition of these signs has been considered important in
the diagnosis ofperiodontal disease.

» Parameters developed for teeth are not strictly applicable
to the features of tissues encountered around implants. " The
bleeding tendency of the marginal periimplant tissues can be
assessed using the modified sulcus index.

* An index for assessing periimplant mucosal tissues based on
the gingival index, but without incorporating the bleeding cri-
terion, has also been proposed.

* Scorings from teeth and implants should be handled and in-
terpreted separately.

* The texture and color of the tissues which are important
discriminators between gingival index scores depend on the
normal appearance of me recipient tissues before implantation
and vary due to properties of the implant surface.

* The modified plaque index may be used to assess the amount
of plaque on implants.
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Polyspecies biofilm formation on implant surfaces
with different surface characteristics
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ABSTRACT
Objective : To investigate the microbial adherence and colonization of a polyspecies biofilm on 7 differently processed
titanium surfaces.

Material and Methods : Six-species biofilms were formed anaerobically on 5-mm-diameter sterilized, saliva-precon-
ditioned titanium discs. Material surfaces used were either machined, stained, acid-etched or sandblasted/acid-etched
(SLA). Samples of the latter two materials were also provided in a chemically modified form, with increased wettability
characteristics. Surface roughness and contact angles of all materials were determined. The discs were then incubated
anaerobically for up to 16.5 h. Initial microbial adherence was evaluated after 20 min incubation and further coloniza-
tion after 2, 4, 8, and 16.5 h using non-selective and selective culture techniques. Results at different time points were
compared using ANOVA and Scheffé post hoc analysis.

Results : The mean differences in microorganisms colonizing after the first 20 min were in a very narrow range (4.5
to 4.8 log CFU). At up to 16.5 h, the modified SLA surface exhibited the highest values for colonization (6.9+0.2 log
CFU, p<0.05) but increasing growth was observed on all test surfaces over time. Discrepancies among bacterial strains
on the differently crafted titanium surfaces were very similar to those described for total log CFU. F. nucleatum was
below the detection limit on all surfaces after 4 h.

Conclusion: Within the limitations of this in vitro study, surface roughness had a moderate influence on biofilm forma-
tion, while wettability did not seem to influence biofilm formation under the experimental conditions described. The
modified SLA surface showed the highest trend for bacterial colonization.

Keywords: Dental implants; Titanium; Biofilms; Surface properties; Wettability
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Classification of Peri-implan-
titis according to Froum and
Rosen, 2012.

Stuart J. Froum, DDS & Paul S.
Rosen, DMD, MS recently pub-
lished an interesting paper on
peri-implantitis. Peri-implantitis
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Peri-Implantitis special file

TREATMENT or
PERI IMPLANTITIS

WITH PERIOPOLISHING
TECHNIQUE:

CASE REPORT
ALESINA L(J), MOLTRASIO G.(I). SARRI S,(2). SCARINGJ R.(3)

(1) ODONTOIATRA, UBERO PROFESS10NISTA, MILANO
(2) 1CI1ENISTA DENTALE, LIBERO PROFESSIONISTA, MILANO
(3) MEDICO CHIRURCO. ODONTOIATRA, LIBERO PROFESSION'STA, MILANO

Case Presentation :

Diffusion of implant ology in oral prosthetic rehabilitation was
followed by an increase in periodontal disease involving dental
implants. Etiological factors are lack of oral hygiene associated to
patient's maintaining problems.

Peri-implantitis can present symptoms or not. Typical radiographic

manifestation is loss of supporting bone around implant. Clinical

exam shows an increasing probing pocket depth, bleeding and some-

times suppuration. Early diagnosis and treatment are necessary to

is a frequent problem that af- Table 1 Classification of peri-implantitis  wle il Jy> ol it avoid loss of osteointegration and failure of prostethic rahabilitation.
fects .dental implants, Spema!ly Early PD > 4 mm (bleeding and / or suppuration on probing A 55 years-old healthy man, non smoker, with a maxillary four im-
if patient does not keep up with ) plant retained over denture comes to our attention complaining pain

regular maintenance. Incidence of
this type of complication ranges
from 18-48% depending on the
criteria adopted. Given the lack
of standardization in the defini-
tion of peri-implantitis and peri-

Bone loss < 25 of the implant length in 2.5 implant area.

Clinical examination shows a supportive fistula on the buccal side
of the implant, 0 mm probing depth, bleeding and no mobility. Bone
defect belongs to Schwarz Class la, with palatal bone portion pre-
Advanced PD 28 mm (bleeding and / or suppuration on probing ) served.

Bone loss > 50 of the implant length Under local anesthesia, an access flap shows implant and a bone
loss; inflammatory tissue is manually removed and implant surface

Moderate PD > 6 mm (bleeding and / or suppuration on probing )
Bone loss 25 to 50 of the implant length

mucositis, the authors attempt to
establish some guidelines in order
to assist the clinician in the treat-
ment of this type of complication.
While still lacking a strong clini-
cal validation, this classification
system is definitely interesting.

Abstract from Pubmed

The lack of a standardized clas-
sification to differentiate the vari-
ous degrees of peri-implantitis
has resulted in confusion when
interpreting the results of studies
evaluating the prevalence, treat-
ment, and outcomes of therapy.

The purpose of this paper is to
propose a classification for peri-
implantitis based on the severity
of the disease. A combination of
bleeding on probing and/or suppu-
ration, probing depth, and extent
of radiographic bone loss around
the implant is used to classify the
severity of peri-implantitis into
early, moderate, and advanced cat-
egories. The rationale and method
of measurement for the classifica-
tion are presented and discussed.
This classification should help in

Dental Medium plw¥l by & gl Vol.21. N0.3.2013

communication between research-
ers and clinicians and thus provide
a better understanding of peri-im-
plantitis.

(Int J Periodontics Restorative
Dent 2012;32:533-540.)

31

is cleaned using Air-flow master with Nozzle single-use cap, with-
out using rotary instruments. Bone Ceramic and Hyaloss matrix are
applied into the bone defect and finally flap is repositioned and a 5/0

suture is applied. A 10-days. Chlorhexidine 0,2% therapy is pre-
scribed.
Results :

The 6-months follow-up shows bone regeneration around implant,
fistula resolution, physiological probing depth and no bleeding.

Patient reports no symptomatology and a comfortable post-operative

period.
Conclusion :

Outcomes of this case report are satisfying. We succeded in healing

peri-implant bone and mucosa in a patient with a 10 mm probing

pocket depth by surgical approach and peripolishing technique, us-

ing perio-ftow drill and Nozzle single-use cap.
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The effect of various topical peri-implantitis
antiseptics on Staphylococcus epidermidis,
Candida albicans, and Streptococcus sanguinis.

Biirgers R, Witecy C, Hahnel S, Gosau M.
Department of Prosthetic Dentistry, University Hospital Regensburg, Regensburg, Germany.
R¢ Witecy C¢« Hahnel S¢ M. Gosau

rch Oral Biol. 2012 Feb 22.
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Abstract

OBJECTIVE: Although peri-implantitis has presented an ever increasing problem in modern dentistry, satisfying thera-
peutic strategies or scientifically based treatment recommendations are still not available. The main object of the pres-
ent study was to evaluate the antibacterial efficacy of six different topical antiseptics on three test microorganisms
attached to titanium implant specimens.

MATERIAL AND METHODS: For biofilm formation, plane titan specimens were incubated either in Candida albi-
cans, Streptococcus sanguinis, or Staphylococcus epidermidis for 2h. The specimens were then treated with different
topical antiseptics for 60s (sodium hypochlorite 1.0%, hydrogen peroxide 3.0%, chlorhexidine gluconate 0.2%, citric
acid 40.0%, Plax, or Listerine) and with sterile saline as control. Remaining vital fungi were quantified by means of a
bioluminometric assay and the bacterial load and the viability of adhering S. epidermidis and S. sanguinis by live or
dead cell labelling in combination with fluorescence microscopy.

RESULTS: Sodium hypochlorite was effective against all three species, whereas hydrogen peroxide was solely ef-
fective against C. albicans. CHX and Listerine showed antimicrobial activity against S. sanguinis and C. albicans and
citric acid and Plax against both tested bacteria.

CONCLUSIONS: None of the tested antimicrobial agents, except for sodium hypochlorite, showed a significant in
vitro effect on all three test microbes. Considering the possible toxicity of sodium hypochlorite, none of the tested - and
so far widely used - antiseptics showed any broad-spectrum antimicrobial effect and could therefore not be recom-
mended for the topical disinfection and detoxification of infected implant surfaces.
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NEW REPORTS CONFIRM
PERIO-SYSTEMIC CONNECTION

AND OUTLINE CLINICAL
RECOMMENDATIONS

American Academy of Periodontologyes!
737 N. Michigan Ave., Suite 800, Chicago, IL 60611 (312) 787-5518

The American Academy of Peri-
odontology (AAP), in collabora-
tion with the European Federation
of Periodontology (EFP), recently
published a series of consensus
reports that analyze the scientific
evidence linking periodontal dis-
ease, specifically periodontitis, to
other systemic diseases, including
diabetes, cardiovascular disease
and adverse pregnancy outcomes.
The consensus reports, which ap-
pear in both the Journal of Peri-
odontology and the Journal of
Clinical Periodontology, also out-
line clinical recommendations for
dental professionals to use when
treating patients at risk for, or pre-
senting with, certain medical con-
ditions.

Specifically, the consensus reports
conclude:

. There is strong epidemio-
logic evidence that periodontitis
provides an increased risk for fu-
ture cardiovascular disease. Den-
tal professionals should discuss
other risk factors for cardiovas-
cular disease with their patients,
including hypertension, obesity,
and tobacco use. The treatment
of periodontitis in patients with a
history of cardiovascular disease
should follow the American Heart
Association guidelines for elec-
tive procedures.

. There is an independent
association between moderate to
severe periodontitis and an in-
creased risk for the development
or progression of diabetes. Peri-
odontal interventions may provide
beneficial effects on diabetes out-

comes in some patients, so regu-
lar comprehensive periodontal
evaluations should be part of an
ongoing diabetes management
program.

. While some studies sug-
gest a modest association between
maternal periodontitis and adverse
pregnancy outcomes, there is cur-
rently insufficient evidence that
periodontal therapy can be recom-
mended as a means to improve
pregnancy outcomes. Periodon-
tal therapy is considered safe in
pregnant women and can result in
improved periodontal health, but
dental professionals are urged to
adhere to general obstetric guide-
lines that suggest elective pro-
cedures should be avoided in the
first trimester.

. Evidence suggests a rela-
tionship between periodontitis and
other systemic diseases, including
chronic obstructive pulmonary
disease, pneumonia, chronic kid-
ney disease, rheumatoid arthritis,
cognitive impairment, obesity,
metabolic syndrome and cancer.
However, additional studies are
needed to better understand these
associations. The consensus re-
ports also identified recommen-
dations for future research, such
as well-designed interventional
studies and randomized clinical
trials, to enhance understanding
of the impact of periodontitis and
periodontal treatment on overall
health. The complete consensus
reports are freely available online.

The consensus reports were de-
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veloped at a joint workshop held
in Segovia, Spain in November
2012. More than 70 international
experts met to conduct an intense
review of the available evidence
supporting the association be-
tween periodontitis and other sys-
temic diseases.“These consensus
reports confirm that periodontitis
is related to other conditions, es-
pecially diabetes, cardiovascular
disease and adverse pregnancy
outcomes. Since we know that
nearly half of U.S. adults have
periodontitis, it is imperative that
patients are made aware of their in-
creased risk for systemic disease,”
said Robert Genco, DDS, PhD,
co-chair of the EFP-AAP 2012
Workshop Organizing Commit-
tee and Distinguished Professor at
The State University of New York
at Buffalo. “The AAP’s collabo-
ration with the EFP provides the
ability to promote the importance
of periodontal health in maintain-
ing overall health on a widespread
scale.” According to Nancy L. Ne-
whouse, DDS, MS, President of
the American Academy of Peri-
odontology and an Assistant Clin-
ical Professor at the University of
Missouri — Kansas City School of
Dentistry, “The AAP was honored
to be part of this milestone event.
Both the AAP and the EFP under-
stand the importance of synthesiz-
ing the current literature to pro-
vide helpful information to dental
professionals. Periodontists, and
all dental professionals, share a
responsibility in managing the
periodontal health of our patients.
These findings only help us be
more effective.”
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'American Academy of Periodontolo-
gy. 737 N. Michigan Ave., Suite 800,
Chicago, IL 60611

(312) 787-5518

The EFP and AAP joint workshop on the perio-
systemic link was supported by an educational
grant from Colgate-Palmolive. “This initiative
1n dental care is crucial in the overall challenge
to improve general health,” said Foti Panaga-
kos, DMD, PhD, Global Director, Scientific
Aftairs, Colgate-Palmolive Co. “There is a
strong association between periodontal disease
and conditions aftecting many of the body’s
other systems. Colgate-Palmolive is proud to
support this campaign and help raise awareness
of the importance of healthy gums as a funda-

mental element to patients’ quality of life.”
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definition of occlusal overload.

Potential Emerging Risk Fac-
tors

Research endeavors continue to
explore some additional areas that
may impact the development and
pathogenesis of peri-implantitis.
These include rheumatoid arthri-
tis with concomitant connective
tissue disease,® increased time of
loading,** and alcohol consump-
tion.®> Further study will deter-
mine the appropriateness of their
inclusion.

The early detection of these two
diseases, peri-implant mucositis
and peri-implantitis, is essential as
the treatment of peri-implantitis is
not predictable, at times complex,
difficult to perform, and non-
surgical therapy has proven to be
ineffective. While both are inflam-
matory lesions around a dental
implant, the latter, peri-implanti-
tis, includes loss of bone. While
probing a dental implant can cer-
tainly aid in detecting bleeding
and determine changes in probing
depth over time, it may not be able
to establish bone loss without the
use of periapical radiographs to
establish the extent and pattern
of bone loss. Moreover, it should
be recognized that not all peri-im-
plantitis lesions may be detectable
or verified with radiographs. Un-
like periodontitis, many peri-im-
plantitis lesions can occur on the
facial and lingual aspects of den-
tal implants and may therefore be
“masked” with routine periapical
dental radiographs. More recently,
cone beam computed tomography
(CBCT) images have been utilized
to aid in evaluating the extent of
facial, lingual, and proximal bony
lesions around implants.® Nev-
ertheless, a baseline radiograph
needs to be obtained at the time
of both implant placement and
prosthesis installation to facilitate
comparison efforts.

There is no single diagnostic tool
that can, with certainty, establish a
diagnosis of peri-implantitis. Sup-
puration has been recognized as
one of the diagnostic criteria for
peri-implant diseases.” However,
its presence or absence fails to
distinguish between peri-implant
mucositis and peri-implantitis

without other more meaningful
data. Similarly, while bacterial
culturing has been reported,?* how
it relates to diagnosis as opposed
to treatment remains unclear.
Moreover, its use in targeting ef-
fective treatment to arrest peri-
implantitis has also come into
question.?**® The presence of bone
loss and probing depth alone may
not be enough to formulate a di-
agnosis of peri-implantitis. Bone
loss can have a number of non-
bacterial causes including surgi-
cal technique, implant design, im-
plant position, crestal thickness of
bone, loose prosthesis/abutment,
and excessive occlusal force, to
name a few. The clinician must
use a combination of probing data
over time, inflammatory status of
the mucosa, “bleeding on light
probing,” radiographic changes in
bone levels over time,16 and pos-
sibly bacterial and/or PICF (peri-
implant crevicular fluid) sample
data to arrive at an accurate diag-
nosis of peri-implantitis.

While mobility of implants is
found only in very advanced cases
of bone loss primarily in situa-
tions where the integration has
been completely lost, mobility of
the restoration and/or abutment
should be routinely checked as
these can indicate loose or broken
components and may affect the
inflammatory status of soft tissue
and bone due to the accumulation
of plaque/biofilms in and around
the mobile components.

A list of diagnostic consider-
ations for the early detection of
peri-implantitis is as follows:

Probing, Bleeding, Suppuration:
Initial probing of the implant
should be done once the final res-
toration has been installed. This
can be done with a traditional
periodontal probe using light force
(0.25N)% because of the delicate
and unique anatomy of the peri-
implant mucosa. Probing depth
should be recorded, and defined
as the depth of probe penetra-
tion from the base of the implant
sulcus to the crest of the mucosa.
Similar to assessing natural teeth,
the level of the crestal soft tissue
can be measured using a fixed ref-
erence point on the restoration and
should be noted as the clinical at-
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tachment level. A change in these
parameters over time may be more
important than the initial findings
as implants may be placed more
apically to achieve optimal esthet-
ics, resulting in deeper soft tissue
probing depths. It must also be re-
membered that probing may have
to be done with the prosthesis
removed as it may obviate prob-
ing along a parallel axis to the im-
plant.”

Gentle probing resulting in bleed-
ing suggests the presence of soft
tissue inflammation. Increasing
probing depth and bleeding are in-
dicators for the need to perform an
additional radiographic examina-
tion.>’" The presence of suppura-
tion/exudate indicates pathologi-
cal changes and the necessity for
further evaluation and treatment.
Radiographs:

Periapical radiographs of the im-
plant following placement and
then following the prosthesis in-
stallation should function as the
baseline by which all future radio-
graphs are to be compared. These
radiographs should be perpendic-
ular to the implant body to show
a clear demarcation between the
threads of the implant. Other ra-
diographs such as CBCT may be
considered depending on the lo-
cation of progressive attachment
loss.

Mobility:

Mobility is not a good diagnos-
tic aid since a mobile implant is
hopeless and should be removed,
and thus a determination of eti-
ology becomes moot. However,
perceived implant mobility may
be related to the restoration and/
or abutment components that have
loosened, which may or may not
lead to crestal bone loss without
loss of integration. A loose im-
plant-supported prosthesis may
contribute to the accumulation
of plaque, which may lead to the
development of peri-implant mu-
cositis and/or peri-implantitis, and
as such, this should be corrected.

Secondary Diagnostics:

Bacterial culturing, inflammatory
markers, and genetic diagnostics
may be useful in the diagnosis of
peri-implant diseases.
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Peri-implant mucositis and peri-
implantitis differ with respect to
treatment. To date, evidence sug-
gests that peri-implant mucositis
can be successfully treated if de-
tected early and when combined
with effective non-surgical ef-
forts.%” Non-surgical therapy has
not been shown to be effective
for the treatment of peri-implanti-
tis.>*%2 Currently, different surgi-
cal treatment modalities have been
proposed and have shown promis-
ing results.'*”*77 However, long-
term controlled studies are needed
to validate which treatment mo-
dality may be optimal, given the
different clinical scenarios. It has
been suggested, as with many in-
flammatory diseases, that the ear-
lier the diagnosis and intervention,
the better the treatment outcome.
To that end, routine monitoring of
dental implants as a part of a com-
prehensive periodontal evaluation
and maintenance is essential.

To conclude, it is suggested to:

* Identify risk factors associated
with developing peri-implant
diseases

* Establish radiographic base-
line at the time of implant

placement

¢ Establish clinical and radio-
graphic baseline at final pros-
thesis insertion

* Employ methods that monitor
implant health and determine
inflammatory complications as
part of an ongoing periodontal
maintenance program

* Establish an early diagnosis
and intervention, which will
contribute to more effective
management of peri-implant
diseases
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ed peri-implantitis and periodon-
titis have been compared.***¢ The
results suggested that clinical and
radiographic signs of tissue de-
struction were more pronounced
and the size of inflammatory cell
infiltrate in the connective tis-
sue was larger, approaching the
crestal bone in peri-implantitis.
The increased susceptibility for
bone loss around implants may be
related to the absence of inserting
collagen fibers into the implant
as is the case with a tooth.* A re-
cent comparison of periodontitis
and peri-implantitis noted a “self-
limiting” process existing in the
tissues around natural teeth that
resulted in a protective connective
tissue capsule of the supracrestal
gingival fibers of the tooth that
separated the lesion from the alve-
olar bone. These authors®” went on
to note that “such a self-limiting”
did not occur in peri-implant tis-
sues and that the lesion extended
to the bony crest, which was dif-
ferent than the periodontitis le-
sions. Another distinct feature in
studies on experimentally induced
peri-implantitis was that follow-
ing ligature removal, there was
spontaneous continuous progres-
sion of the disease with additional
bone loss.**3%3? All implants ap-
pear to be susceptible to peri-im-
plantitis.®®** Hence, the primary
objective for treating peri-implan-
titis is similar to that for treating
peri-implant mucositis, which
is the elimination of the biofilm
from the implant surface.

IV. RISK FACTORS
Section:

A number of risk factors have
been identified that may lead to
the establishment and progres-
sion of peri-implant mucositis and
peri-implantitis.40 The following
are some of those factors:

Previous Periodontal Disease

Systematic reviews** have in-
dicated that although the implant
survival rate may not be affected
by the periodontal history, peri-
implantitis was a more frequent
finding in patients with a his-
tory of periodontitis. The results
of these systematic reviews, al-
though showing a positive corre-
lation, might be influenced by het-

erogeneities in the patient profile
and designs of the included stud-
ies. More well-designed cohort
studies are required to strengthen
the relationship between history
of periodontal disease and peri-
implantitis.

Poor Plaque Control/Inability
to Clean

Implant prosthesis design can
obviate the patient’s ability to
mechanically clean the site with
brushes, interdental brush, and
floss. This can be related to im-
plant positioning and meeting
patient expectations for esthetics,
phonetics, and function. More-
over, prosthesis design can also
preclude clinical evaluation with
probing and adequate home-care
procedures.* These concerns
must be factored in the prosthetic
decisions to facilitate daily oral
hygiene. While the prosthesis su-
prastructure, if screw retained, can
be removed to facilitate evalua-
tion, the same cannot be said for
patient home care. It is incumbent
upon dental providers to educate
the patient in proper plaque con-
trol and to ensure the establish-
ment of regular periodontal main-
tenance. This will help to assess
the adequacy of plaque removal
efforts and to intervene as early as
possible if problems are detected.

Residual Cement

A growing area of concern has
been the incomplete removal of
cement left in the subgingival
space around dental implants.46
The cementation of crowns on
implants is a common practice.
It is quite plausible for cement to
be left behind because of implant
positioning and the subsequent
suprastructure design, which may
hamper mechanical non-surgical
therapy efforts to access the sub-
gingival space.*” Moreover, many
of the commonly used cements are
undetectable by radiographic sur-
vey.*® How dental cement causes
inflammation and disease may be
related to its roughness which,
unto itself, may cause inflamma-
tion; however, its surface topogra-
phy may provide a positive envi-
ronment for bacterial attachment.

Smoking
Four systematic reviews have
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concluded that there is an in-
creased risk for peri-implantitis in
smokers, with odds ratios ranging
from 3.6 to 4.6.41,49-51 More-
over, cohort studies and cross-
sectional studies frequently have
linked smoking to higher implant
failures. One study*' reported that
78% of the implants in smokers
had the diagnosis of peri-implan-
titis, while for non-smokers it was
only 64%. More recently, a cross-
sectional study demonstrated that
smokers had an odds ratio of 3.8
of developing peri-implant muco-
sitis and an odds ratio of 31.6 of
developing peri-implantitis.'
Genetic Factors

Genetic variations have been cited
as a risk factor for peri-implanti-
tis. However, the association be-
tween IL-1 gene polymorphism
and peri-implantitis remains to be
determined since conflicting re-
sults exist. A systematic review52
with ?7 relevant articles found no
consensus among the studies re-
viewed. If certain cofactors are
present, IL-1 polymorphism alone
cannot be considered a risk factor
for bone loss. Another study53 on
IL-1RN gene polymorphism con-
cluded that it is associated with
peri-implantitis and may represent
a risk factor. Future studies in this
area are certainly needed to deter-
mine the role of genetic suscepti-
bility and which genetic markers,
if any, may provide a clue as to
patient susceptibility.

Diabetes

The evidence regarding the as-
sociation between diabetes and
peri-implantitis is limited because
of the small number of studies.
Four systematic reviews*-!543
indicated that the current evi-
dence does not allow a definitive
conclusion that diabetic patients
have a higher incidence of peri-
implantitis. Those reviews also
pointed out that diabetic control is
an important factor when assess-
ing the relationship. High blood
glucose level can impact tissue
repair and host defense mecha-
nisms, as diabetic control affects
neutrophil function.’® As a result,
diabetes can disrupt collagen ho-
meostasis in the extracellular ma-
trix and is associated with neutro-
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Peri-Implantitis Peri-implant Mean Function N Subjects/ Study Type;
(% subjects/implants) Mucositis Time (range) Implants Implant System Reference
(% subjects/im-
plants)
47.1% subjects 39.4% sub- 8.4 years 109/351 Cross-section- |  Koldsland et al.11
36.6% implants jects (1-16 years) al; (J Periodontol 2010)
27.3% im- solid screw
plants implants
16% subjects 9-14 years 218/999 Cross-section- | Roos- Jansa®ker et
(J Clin Periodontol 2006) al; al.5
machined 6.6% implants machined (J Clin Periodontol
(progressive bone loss = 2006)
7.7% implants)
14.9% subjects 59.6% sub- 10.8 years 213/976 Cross-sectional Renvert et al.13
jects (9-14 years) (Clin Oral Implants
Res 2007)
27.8% subjects 5-20 years 662/3,413 Cross-section- Fransson et al.4
(Clin Oral Implants Res al; (Clin Oral Implants
2005) Bra’nemark 12.4% Bra’nemark Res 2005)
implants
11.2% subjects; 44.9% sub- 5.7 years 89/- Cross-section- Rinke et al.12
53% smokers +perio his- jects (2-11.3 years) | Avg 3.9 implants/ al; (Clin Oral Implants
tory patient Res 2011)
3% non-smokers
37% subjects 31% subjects 8.5 years 103/266 Cross-sectional Marrone et al.10
23% implants 38% implants (5-18 years) (Clin Oral Implants
Res 2012)
16.3% subjects 38.8% sub- 6.3 years 245/964 Cross-sectional Mir-Mari et al.14
9.1% implants jects (1-18 years) (J Clin Periodontol
21.6% im- 2012)
plants
4.7% implants— 10 years 101/246 Longitudinal; Roccuzzo et al.15
perio healthy; TPS (Clin Oral Implants
11.2% implants— solid screw, Res 2010)
. TPS hollow
moderate perio
ise: 15.1% screw, TPS
compromise; 15.1% cylinder

implants—severe
perio compromise

phil dysfunction and imbalance
of immune system. Thus, the tis-
sue repair ability’’ and defensive
mechanisms>® of diabetic patients
to the insult of dental plaque are
impaired. Additional prospective
cohort studies are needed to clar-
ify the association between diabe-
tes and peri-implantitis.

Occlusal Overload

One of the difficulties in conduct-
ing clinical studies on this topic
rests on the definition of occlusal
overload. Differences in the mag-

nitude, duration, direction, and
frequency of the applied occlusal
load and the tolerance threshold
of the host are the underlying rea-
sons of the observed conflicting
reports. Possible mechanisms of
why occlusal overload can lead to
peri-implantitis are conceivable.
Implants are considered less tol-
erable to non-axial occlusal load
compared to teeth because of a
lack of a periodontal ligament. Fi-
nite element studies®° suggested
that the occlusal load is concen-
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trated at the implant marginal
bone. Bone remodels in response
to the strain. Excessive stress can
cause microfracture within bone
and eventual bone loss.! More-
over, a recent systematic review®
suggested that occlusal overload
was positively associated with
peri-implant marginal bone loss.
However, poor oral hygiene was
still the key causative factor. Thus,
the role of occlusal overload on
peri-implantitis requires further
investigation with more precise
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Academy Report:

Peri-implant
Mucositis and

Peri-Implantitis:
A Current Understanding
of Their Diagnoses

Clinical Implications*®

The American Academy of Peri-
odontology (AAP) periodically
publishes reports, statements, and
guidelines on a variety of topics
relevant to periodontics. These
papers are developed by an ap-
pointed committee of experts, and
the documents are reviewed and
approved by the AAP Board of
Trustees.

1- Introduction purpose

The use of dental implants has rev-
olutionized the treatment of par-
tially and fully edentulous patients
today. Implants have become a
treatment approach for managing
a broad range of clinical dilemmas
due to their high level of predict-
ability and their ability to be used
for a wide variety of treatment op-
tions. While in many cases dental
implants have been reported to
achieve long-term success, they
are not immune from complica-
tions associated with improper
treatment planning, surgical and
prosthetic execution, material fail-
ure, and maintenance. Included in
the latter are the biologic compli-
cations of peri-implant mucositis
and peri-implantitis, inflammato-

ry conditions in the soft and hard
tissues at dental implants. It is the
purpose of this paper to review
the current knowledge concern-
ing peri-implant mucositis and
peri-implantitis to aid clinicians
in their diagnoses and prevention.
It is recognized that new informa-
tion will continue to emerge, and
as such, this document represents
a dynamic endeavor that will
evolve and require further expan-
sion and reevaluation.

II.Background —diagnosis, preva-
lence and incidence

Peri-implant diseases present in
two forms — peri-implant muco-
sitis and peri-implantitis. Both of
these are characterized by an in-
flammatory reaction in the tissues
surrounding an implant.'? Peri-
implant mucositis has been de-
scribed as a disease in which the
presence of inflammation is con-
fined to the soft tissues surround-
ing a dental implant with no signs
of loss of supporting bone follow-
ing initial bone remodeling during
healing. Peri-implantitis has been
characterized by an inflammatory
process around an implant, which

Journal of Periodontology
April 2013, Vol. 84, No. 4, Pages 436-443 ,

10.1902/jop.2013.134001 (doi:10.1902/

j0p.2013.134001)

includes both soft tissue inflam-
mation and progressive loss of
supporting bone beyond biologi-
cal bone remodeling.’ While there
may be some disagreement wheth-
er the soft tissues surrounding an
implant are histologically consis-
tent with mucosa or gingiva, this
paper for the sake of consistency
will retain the term mucositis as
it has been historically used in the
literature to describe this particu-
lar disease entity.

From a clinical standpoint, signs
that determine the presence of
peri-implant mucositis include
bleeding on probing and/or sup-
puration, which are usually asso-
ciated with probing depths >4 mm
and no evidence of radiographic
loss of bone beyond bone remod-
eling. Outcomes from reports4,5
assessing the prevalence of peri-
implant diseases revealed that
peri-implant mucositis was pres-
ent in 48% of implants followed
from 9 to 14 years affected with
this problem.’ Since peri-implant
mucositis is reversible with early
intervention and removal of etiol-
ogy,®7 it is quite possible that its
prevalence could be underreport-
ed. However, when these same
parameters are present with any
degree of detectable bone loss fol-
lowing the initial bone remodeling
after implant placement, a diagno-
sis of peri-implantitis is made.8
This can only be applied for cases

* This paper was developed under the direction of the Task Force on Peri-Implantitis and approved by the Board of Trustees of the American Academy of Peri-
odontology in January 2013. Task Force members: Dr. Paul Rosen, chair; Drs. Donald Clem, David Cochran, Stuart Froum, Bradley McAllister, Stefan Renvert,

Hom-Lay Wang.
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The file covers the following titles:

1- Peri-Implant Mucositis and Peri-Implantitis:

2- New Reports Confirm Perio-Systemc Connetion and Outline Clinical

Recommendation
Treatment

3- The effect of various topical peri-implantitis antiseptics on Staphylococcus epidermidis,

Candida albicans, and Streptococcus sanguinis.

4- Treatment of Peri Implanttis with Periolishing Technique .

where there has been a baseline
radiograph obtained at the time of
suprastructure placement. It has
been recommended in those cases
where this baseline radiograph is
absent to use a threshold vertical
distance of 2 mm from the expect-
ed marginal bone level following
remodeling post-implant place-
ment as the threshold for diagnos-
ing peri-implantitis.?

Distinct differences in the inci-
dence and prevalence of peri-
implantitis have been reported
by a number of authors. Most
recently, a publication discussed
this problem and noted that a lit-
erature search of 12 studies in
which bleeding on probing and/or
purulence were detected with con-
comitant radiographic bone loss,
revealed eight different thresholds
of radiographic bone loss used as
a disease criteria.” This has led to
a variation in the reported preva-
lence of peri-implantitis around
implants. For example, one study
found the prevalence to be 6.61%
over a 9- to 14-year period,5 an-
other 23% during 10 years of ob-
servation, 10 and a third reported a
prevalence of 36.6% with a mean
of 8.4 years of loading (Table 1)."

The problem with applying differ-
ing thresholds for probing depth
and radiographic bone loss to de-
fine peri-implantitis has been dis-
cussed in explaining the variance
in reporting the prevalence of peri-
implantitis. In one study, the prev-
alence varied from approximately
11% to 47% of subjects depending
on the threshold used."" Although
it requires evidence-based studies
for validation, a peri-implant dis-
ease classification has been pro-

posed to aid in explaining disease
severity and threshold.'

III. Etiologies and pathogenesis

The description of the inflamma-
tory process of peri-implant mu-
cositis around an implant is quite
similar to gingivitis around natu-
ral teeth. Shortly after implants
are placed, glycoproteins from
saliva adhere to exposed titanium
surfaces with concomitant mi-
crobiological colonization."!7-22
The formation of a biofilm plays
a significant role in the initiation
and progression of peri-implant
diseases and is essential for the
development of infections around
dental implants."*71%2!% More-
over, peri-implant diseases have
been associated with Gram-nega-
tive anaerobic bacteria similar to
those found around natural teeth in
patients with severe chronic peri-
odontitis*7# It is generally ac-
cepted that peri-implant mucositis
is the precursor of peri-implantitis
as it is accepted that gingivitis
is the precursor of periodontitis.
However, similar to the causal re-
lationship between gingivitis and
periodontitis, peri-implant muco-
sitis does not necessarily progress
to peri-implantitis. The “epithe-
lial sealing” around implants is
similar in function to that around
teeth.?* Moreover, it is concluded
that there is no evidence to sug-
gest that any structural differ-
ences between natural teeth and
implants would significantly alter
the host response to bacterial chal-
lenge.*'7*%  Furthermore, there
is evidence to suggest that peri-
implant mucositis, like gingivi-
tis, is reversible when effectively
treated.®’” Thus, elimination of the

Dental Medium ,Liw¥l ol o2 bawsdi Vol.21. No.3.2013

biofilm from the implant surface
is the prime objective when treat-
ing peri-implant mucositis.
Peri-implantitis, like periodonti-
tis, occurs primarily as a result of
an overwhelming bacterial insult
and subsequent host immune re-
sponse. Outcomes from animal?’
and human cross-sectional stud-
ies28 have found that the bacte-
rial species associated with peri-
odontitis and peri-implantitis are
similar, mainly Gram-negative
aerobes. Moreover, Staphylococ-
cus aureus may also be an impor-
tant pathogen in the initiation of
peri-implantitis.?®** Studies have
shown that peri-implantitis and
periodontitis lesions from human
biopsies have many features in
common.?** The connective tis-
sue adjacent to the pocket epithe-
lium is infiltrated by inflammatory
cells, with B-lymphocytes and
plasma cells being the most domi-
nating cell types. Basically, similar
markers are upregulated between
peri-implantitis and periodontitis,
including proinflammatory cyto-
kines such as interleukin (IL)-1p,
IL-6, IL-8, IL-12, and tumor ne-
crosis factor (TNF)-alpha.’!-2

Although sharing similarities with
periodontitis in both the bacterial
initiators and key immune com-
ponents to those insults, the rate
of disease progression and the se-
verity of inflammatory signs for
peri-implantitis may be different.
Experiments that allowed undis-
turbed dental plaque formation
on implants and teeth in humans*
and in dogs* demonstrated more
advanced inflammatory cell infil-
tration in the peri-implant mucosa.
Features of experimentally creat-
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Stem-cell-protecting drug could prevent the harmful side
effects of radiation therapy
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Radiation therapy is one of the most widely used cancer treatments, but it often damages normal tissue and can lead
to debilitating conditions. A class of drugs known as mammalian target of rapamycin (mTOR) inhibitors can prevent
radiation-induced tissue damage in mice by protecting normal stem cells that are crucial for tissue repair, according to
a preclinical study published by Cell Press in the September issue of the journal Cell Stem Cell.

"We can exploit the emerging findings for the development of new preventive strategies and more effective treatment
options for patients suffering this devastating disease," says senior study author J. Silvio Gutkind of the National Insti-
tute of Dental and Craniofacial Research.

In response to radiation therapy, cancer patients often develop a painful condition called mucositis—tissue swelling
in the mouth that can leave these patients unable to eat or drink and force them to rely on opioid-strength pain killers.
Radiation therapy may cause this debilitating condition by depleting normal stem cells capable of repairing damaged
tissue.

In the new study, Gutkind and his team found that the mTOR inhibitor rapamycin protects stem cells taken from the
mouths of healthy individuals (but not cancer cells) from radiation-induced death and DNA damage, dramatically ex-
tending the lifespan of these normal stem cells and allowing them to grow. Rapamycin exerted these protective effects
by preventing the accumulation of harmful molecules called reactive oxygen species. Moreover, mice that received
rapamycin during radiation treatment did not develop mucositis.

Because rapamycin is approved by the Food and Drug Administration and is currently being tested in clinical trials for
the prevention and treatment of various types of cancer, the new findings could have immediate and important implica-
tions for a large proportion of cancer patients. "Mucositis prevention would have a remarkable impact on the quality
of life and recovery of cancer patients and at the same time would reduce the cost of treatment," Gutkind says. "Our
study provides the basis for further testing in humans, and we hope that these findings can be translated rapidly into
the clinic.”

Refernces:

Iglesias-Bartolome et al.: "mTOR inhibition prevents epithelial stem cell senescence and protects from radiation-induced mucositis."

Finkel et al.: "Relief with Rapamycin: mTOR Inhibition Protects against Radiation-Induced Mucositis"(In Translation Article)

" elyons@cell.com 617-386-2121, Cell Press
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Associations between smoking and tooth loss according

to the reason for tooth loss: the Buffalo OsteoPerio Study.
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Abstract
BACKGROUND:

Smoking is associated with tooth loss. However, smoking's relationship to the specific reason for tooth loss in post-
menopausal women is unknown.

METHODS:

Postmenopausal women (n = 1,106) who joined a Women's Health Initiative ancillary study (The Buffalo OsteoPerio

Study) underwent oral examinations for assessment of the number of missing teeth, and they reported the reasons for

tooth loss. The authors obtained information about smoking status via a self-administered questionnaire. The authors

calculated odds ratios (ORs) and 95 percent confidence intervals (Cls) by means of logistic regression to assess smok-

iing's association with overall tooth loss, as well as with tooth loss due to periodontal disease ? PD) and with tooth loss
ue to caries.

RESULTS:

After adjusting for age, education, income, body mass index, history of diabetes diagnosis, calcium supplement use and
dental visit frequency, the authors found that heavy smokers (> 26 pack-years) were significantly more likely to report
having experienced tooth loss compared with never smokers (OR = 1.82; 95 percent CI, 1.10-3.00). Smoking status,
packs smoked per day, years of smoking, pack-years and years since quitting smoking were significantly associated
with tooth loss due to PD. For pack-years, the association for heavy smokers compared with that for never smokers
was OR =6.83 (95 percent CI, 3.40 -13.72). The study results showed no significant associations between smoking and
tooth loss due to caries.

CONCLUSIONS AND PRACTICAL IMPLICATIONS:

Smoking may be a major factor in tooth loss due to PD. However, smoking appears to be a less important factor in tooth
loss due to caries. Further study is needed to explore the etlologles by which smoking is associated with different types
of tooth loss. Dentists should counsel their patients about the impact of smoking on oral health, including the risk of
experiencing tooth loss due to PD.
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Source : Department of Social and Preventive Medicine, School of Public Health and Health Professions, University at Buffalo,
The State University of New York, Buffalo, NY 14214, USA.
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Interactive trade article reading experience : Ivoclar Vivadent offers a trade article app for
the iPad. This app allows users to easily and conveniently navigate clinical case reports. In the
current edition of this digital publication, Jan Kurtz-Hoffmann, dentist, and Frank Zalich, dental
technician, provide detailed insight into the treatment of a very complex case. Ivoclar Vivadent
is now offering the trade article from Reflect Magazine 2/2013 entitled “When concepts inter-
twine” by Jan Kurtz-Hoffmann and Frank Zalich also in digital form (app). In this article, the
authors give an account of the replacement of prosthetic restorations in a patient using the IPS
e.max system from Ivoclar Vivadent. They show that achieving a functional, esthetic result in
such a complex case depends on the interplay of many individual disciplines stretching from sur-
gery, implantology, periodontology and endodontics through to prosthetics and dental technology.

REELECT

.. . . . . . Scan the QR code with your iPad or
In the digital version of this article, the entire treatment procedure is shown — from treatment plan-  enter the following link:

ning to seating of the final restoration. Users of this app benefit from extensive photo sequences.  www.ivoclarvivadent.com/reflect
Moreover, they can obtain information about the products used and learn more about the authors.  contact:

A digital app version is published three times a year in the languages German, English, French, info@ivoclarvivadent.com
Italian and Spanish. Apart from the current case, two further cases are available in digital form.
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A-DEC MOURNS LOSS OF COMPANY CO-FOUNDER JOAN AUSTIN

I J
NEWBERG, Ore., June 5, 2013 — It is with great sadness that A-dec marks the passing of its co- L
founder, Joan D. Austin. Joan Austin unexpectedly died in her sleep in the early morning hours of June iy 1 [
5 at her Newberg home. She was 81. Her husband Ken Austin was at her side. Son-in-law and A-dec E c
President & CEO Scott Parrish announced to A-dec employees today that A-dec is grieving the loss of
a beloved wife, mother, grandmother, business leader, and genuine altruist.

reilsbleerariten

Contact : Miss charlotte cligg
MARKETING COMMUNICATIONS
EXECUTIVE

EUROPE, MIDDLE EAST & AFRICA
A-DEC INTERNATIONAL INC
Office: +44 (0)2476 350 901

Direct: +44 (0)2476 322 089
a-dec.com

The company Joan co-founded with her husband Ken pioneered many of the innovations used in den-
tal treatment rooms today, which include dental chairs, delivery systems, and dental lights. For clinical
handpieces, A-dec also partners with global companies such as W&H in Biirmoos, Austria. Today,
A-dec employs more than 1,000 people. The company markets its manufactured dental products to
dental professionals in more than 100 countries worldwide.

Joan holds the distinction as the first woman to chair the Board of Directors for Associated Oregon
Industries. Elected in 1992, she served in that capacity for two years and continued to participate as a
board member of Associated Oregon Industries and the AOI PAC. Joan remained active in the com-
pany and in the community up until the time of her death.

A memorial service has not yet been announced. In lieu of flowers, please consider making a donation
to any charity in memory of Joan D. Austin
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Planmed

Vesa Mattila appointed to Managing Director of Planmed Oy

Mr. Vesa Mattila, M. Sc. (Tech), M. Sc. (Econ), has been appointed on 1 June 2013
as Managing Director of Planmed Oy. He also belongs to the board of directors of
Planmeca Group. Mattila has been the Vice President of Planmed Oy since 1994,
and before that, worked as Export Manager of Planmeca Oy.

Planmed Oy and the Planmeca Group . Planmed Oy develops, manufactures, and
markets advanced imaging equipment and accessories for mammography and or-
thopedic imaging. Planmed's extensive mammography product range covers dig-

& )

ital and analog units, stereotactic biopsy devices, and breast positioning systems Y
for an early detection of breast cancer. Within the field of orthopedic 3D imaging, "'ﬂ .
Planmed offers low-dose extremity CT imaging for quicker, easier and more accu- i

rate diagnosis at the point of care. Planmed Oy exports more than 98% of its pro-
duction to more than 70 countries worldwide. The principal markets are in Europe,
Japan, and Oceania, as well as in North and Latin America, where the company has
considerable market shares.

Planmed Oy is part of the Finland-based Planmeca Group, which manufactures and
markets advanced equipment for medical and dental fields. The Group employs
approximately 2,500 professionals and the estimated turnover for the year 2013 1S \jynaging Director, Planmed Oy
MEUR 760. Tel. 358 20 7795 301

vesa.mattila@planmed.com

For further information, please contact: Mr.
Vesa Mattila,
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BEGO Implant Systems with new Bone Profiler for crestal bone preparation

f.,"_.m‘_jih..... Working together with experienced implantologists, BEGO Implant Systems has developed an innova-
L tive surgical milling tool for the preparation of crestal bones following insertion of BEGO Semados®

S/RI-Implants. Alongside the guiding cylinder, the instrument set contains a milling tool angled at 45°,
which allows for safe intraoral application.The milling tool enables the user to remove bones which
have grown over the implant shoulder in a smooth and controlled manner. This comes into effect most
notably with subcrestally placed implants, and with rough-edged bones. The guiding cylinder brought

Fig : Bone profiler for crestal
bone preparation.

Press contact: Katharina Bremer | into the implant guarantees safe application.“The precisely coordinated design of the Bone Profiler's
Brand & Marketing Communications  individual components simplifies the procedure in clinical use” says Dr. Nina Chuchracky, Product
bremer@bego.com Marketing Manager of BEGO Implant Systems.

www.bego-implantology.com. Phone +49 421 2028-254 | Fax: +49 421 2028-44254 -

Assistina 3x3
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Assistina 3x3 —
Validated process in three steps
The instrument preparation with Assistina 3x3

is carried out in three steps. The complete process is validated and confirmed by

expert opinion Contact : Angela Heigl

Branding & Communication

W&H Dentalwerk Biirmoos GmbH
Ignaz-Glaser-Strafie 53, 5111 Biirmoos, Austria
t+43 6274 6236-460, f +43 6274 6236-730

Your advantages at a glance : ¢ Automatic internal cleaning ¢ Automatic external
cleaning e Perfect instrument lubrication

* Short cycle time < Easy to use ¢ Optimum price-performance ratio
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The Saudi Commission for Health Specialties held the 1st SCHS conference on Saudi fellowship
in restorative dental sciences, and the honoring ceremony of Prof. Abdullah Al Shammery, Rector
of Riyadh Colleges of Dentistry and Pharmacy, as an acknowledgment of his outstanding efforts in
the establishment of Saudi Board of Dentistry and the development of the dental profession in the
Kingdom in general. Dr. Reem Dhalaan, Chairman of the Scientific Committee of the Saudi Fellow-
ship in restorative dentistry, addressed the opening reception of the conference, followed by the word
of Dr. Saud Orfali, Chairman of the Scientific Council of Dental in the Saudi Commission for Health
Specialties, in which he reviewed the achievements and ambitions and the evaluation of external and
international examiners for various specialized programs.

Guest of honor Prof. Abdullah Al Shammery talked about the Saudi Board history in Dentistry and the
difficulties and obstacles that were overcome over the past twenty-three years, culminated in a suc-
cessful development in various Saudi fellowship programs in all dentistry disciplines in a bright and
prestigious way. He also expressed his gratitude and appreciation for the honoring ceremony and he
recommended those who are responsible for carrying the message to work hard to overcome the dif-
ficulties that would face the new residents. Many consultants and trainees praised Prof. Abdullah and his venerable and persistent efforts in the development
of the dental profession in the Kingdom since he was the first dean of a Saudi Faculty of Dentistry at King Saud University, founder and supervisor of colleg-
es Riyadh of Dentistry and Pharmacy, and the first president of Dental Medicine in the Kingdom, founder of the Saudi Dental Journal, founder of the Confer-
ence of the Saudi Dental Society
which became an international
conference referred to it as Ban- Bth Riyadh Intern atmnal Dental Meeting
an, it included a science compe- = A ]
tition for dentists. . 2nd International Quintessence

At the end of the conference, Dental Arab [':rmgr-
shields and certificates were dis- T s i
tributed to the chairmen and Pro-

gram committee members, past i . PRINCE SLALTAN HALI

and present, headed by Prof. Al ; KRG FAHAL | L H.I'l"--LIH- KINC i O Sa00 A
Shammery, Members supervi- 3 T CLRHITET BY:

sors were also honored as well s

as the alumni of the program. ! .'I BITADH COLLEGES OF \f

It is important to note that Prof. ; el DENTISTHY & FHARMACY
Abdullah bin Rkib Al Shammery
had been chosen "Person of the
Year 2011” at AEEDC, which was held in 2011 in the United Arab Emirates; which is one of the largest exhibitions and conferences in Dentistry across the
globe.

— Kerr announces launch of new Nexus RMGI dental cement
(ﬁ;rr Published on June 5, 2013 at 2:09 AM Kerr Corporation, a leading manufac-

MICRO-

turer of innovative dental restorative materials, has announced the launch of L g - ; o Rk
its new Nexus™ RMGI, a unique dental cement that combines One-Peel™ EnT | i H! |
sk im i ) I_- |—I- i J i e

cleanup, outstanding durability, and improved esthetic qualities for consistent,
predictable outcomes. As the first RMGI on the market available with advanced Nexus Technol-

ogy, Kerr's Nexus RMGI provides an optimal gel state and 2-3 second tack cure capability to e - T T T P ST

ensure easy One-Peel cleanup with every use. The product's self-adhesive paste/paste dual adhe- ---"‘,'- - Yoo ot E e I e T TEen CEE IR ST
sive technology also delivers significantly higher bond, compressive and flexural strengths, which a BT DR S SRS

provide improved durability and marginal integrity. Further, Nexus RMGI's BPO-free and Amine-

free chemistry combines for optimum translucency with exceptional color stability. Delivered in TrE ms b e s-DaeE N AT SO T T
a convenient automix syringe, Nexus RMGI is designed to provide the dentist with a new standard  gerrhawe SA FTRGST SITTHOH DO T T Nl T T i T R
for cementation of metal-based restorations including full-qolor zirconia. "We've repeatedly heard v, Serecce 4.P.0.Box 272 P T S B STR-D I B T N0D e e D
fl‘OIr}ll our cll(lmcahcustomﬁars about (til'le dgjliplen(tilels that exist w1t1h cugren(‘; RMGI hdent:jxlllcemcilnts 6934 Bioggio, Switzerland bom= g sE B0 e WO EERE WD oy TR oo 30
on the market today, such as unpredictability of clean-up times, low bond strength, and less than . . P gir o

desirable appearange," said Alis[t)air Simpsor{ Kerr's Vicre): President of Marketingg. "Nexus RMGI MO[?' 4179 50074 50 wmit o oeka -"'H' el “ sl B -
addresses these deficiencies while providing a convenient delivery system. The superior esthetics ~ [ax: +41916100514 wrmLd e e sl b e

Samy.Girgis@kerrHawe.com

further differentiates th duct ially with f today's dental ti tilizi ir- 5
urther differentiates the product, especially with so many of today's dental practices utilizing zir: o KenDental.cu Ll A A e L el

conia." Kerr Product Manager, Nick Domanico added that Nexus RMGI is now ready for distribu-
tion and will be shipping to customers this month.

SOURCE Kerr Corporation a
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