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The 5 most Dangerous Trends Facing Dentists and their
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Figure 7. The nonsticky, nonslumping
sonically-activated composite is easily
sculpted.
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Figure 8. Occlusal view of final prepara-
tion.

o)
Figure 9. Buccal view shows the ad-
ditional preparation height provided by
the core.
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Figure 10. Note the difference in
adaptation, density, and radiopacity of
the SonicFill core compared to the low
viscosity composite core in this patient’s
first molar.
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terials, they wet the cavity walls
well. A new product, SonicFill
(Kerr), a unique, sonic-activated,
bulk-fill composite resin material,
would seem to give dentists the
combined advantages of each of
these classes of material without
the disadvantages (Figure 1).

SonicFill is an 84% filled compos-
ite which is activated and inserted
into the cavity using a sonic hand-
piece. Upon activating the air-
driven handpiece, high frequency

vibration lowers the viscosity of the
specially formulated composite ma-
terial by 87% and rapidly extrudes
it from the narrow diameter tip. Al-
though liquefaction doesn't reach
quite a flowable consistency, the vi-
bration causes intimate adaptation
to cavity walls so no flowable liner
is needed. Expedient placement
of the core is accomplished due to
SonicFill's high depth of cure. In-
dependent investigators have con-
firmed cure depth to be 5 mm us-

ing the clinically relevant bottom
to top hardness ratio of 80%.19-21
Coupled with its nonsticky, non-
slump consistency, core buildups
with SonicFill are fast, easy, well
adapted, aesthetic, and strong, as
the following case illustrates. CASE

REPORT

A patient reported with an endodon-
tically treated lower second molar
in need of restoration. The tooth
lacked sufficient tooth structure to

Al S (ol Al dodlell JSI gty

Figure 2. Preoperative view of the endodontically

treated lower second molar.
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Figure 3. The axial wall depth measures 7.0 mm
to the pulpal floor. Externally, there is approxi-
mately 2.0 mm of ferrule.
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Figure 4. After curing the adhesive, the SonicFill
tip is placed at the bottom of the cavity before
activation. The high frequency vibration causes

liquefaction and extrusion. No low viscosity liner
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Figure 5. Large round-ended condenser is used to
compress the material and blend the margins.
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is needed.
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Figure 6. A second 5.0 mm increment is extruded

from the activated tip.

retain a crown, so a core buildup
was necessary. The ferrule height
was approximately 2.0 mm cir-
cumferentially (Figure 2). The
coronal tooth height measured 7.0
mm from the pulpal floor (Figure
3). To create 4.0 mm of retention
and resistance form would mean
building a core which would ex-
tend 2.0 mm above the existing
coronal tooth structure. Therefore,
the total core thickness from top to
bottom would be 9.0 mm.

After placing and light-curing the
dentin adhesive, Optibond XTR
(Kerr), the SonicFill tip is placed
at the bottom of the pulp cham-
ber (Figure 4). Upon activation
of the sonic handpiece, liquefac-
tion of the SonicFill composite
resin occurs instantaneously and,
with the handpiece setting at 5,
the material extrudes rapidly from
the tip orifice. The tip is gradually
backed out of the cavity as it fills.
The handpiece is deactivated 3
to 5 seconds from the start when
the material has reached 5.0 mm
of thickness. Scribing a line on
the internal cavity wall helps in
knowing when sufficient mate-
rial has been extruded. It is not
necessary to condense the com-
posite because the high frequency
vibration yields intimate adapta-
tion to cavity walls. A condensing
instrument is used only to quickly
smooth and adapt the material at
the margins (Figure 5).

Using a high-output LED curing
light, the composite is cured 20
seconds more than what is rec-
ommended in the manufacturer's
directions for use. This is to com-
pensate for the greater distance
from the light tip to the floor of the
pulp chamber as compared to the
shorter distance to the pulpal floor
of a vital tooth. Immediately after
curing, the tip is placed back into
the cavity, activated, and 5.0 mm
more of the material is extruded
(Figure 6). Although liquefaction
occurs instantly upon handpiece
activation, SonicFill returns to its
original high viscosity state some-
what slowly. Because of this fea-
ture, the still energized material
is nonsticky and does not slump,
making it easy to quickly shape
and sculpt (Figure 7). Light-cur-
ing yields an overall core buildup

of 10 mm. Having excess height
allows for some reduction during
final preparation. The final result
is an adequate 4-mm preparation
height and an aestheic foundation
for an all-ceramic crown (Figures
8 and 9). An x-ray shows the den-
sity and adaptation of the Sonic-
Fill composite resin core prior to
crown placement (Figure 10).

CONCLUSION

Research has given dentists a
greater understanding regarding
the restoration of endodontically
treated teeth. It seems clear that
molar teeth may not routinely re-
quire posts. This has reduced the
risk inherent in placing posts and
reduced additional loss of tooth
structure required by the proce-
dure. It also reduces the cost to
the patient for this extra treatment.
The sonic-activated, highly filled
composite technology presented
in this article further increases
speed and efficiency while provid-
ing adaptation and strength when
placing core buildups.
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Efficient Core Buildups:

Sonic - Activated

omposite Resin
in Endodontically Treated Teeth

Ronald D. Jackson, DDS dentistry To Day 2012 13:36

INTRODUCTION

Core buildups are frequently required when restoring endodontically treated teeth with or without posts.
These teeth often lack sufficient restorable tooth structure due to the causes necessitating the root canal
in the first place, such as extensive caries, extensive restorations, or fiacture. For this reason, additional
structure Is ofien needed to provide necessary retention form and resistance form in order to predictably

restore the tooth with a crown.

This article discusses material choices for composite resin core buildups, and illustrates a rapid placement
technique for a lower second molar without using a post.

The Post Question

Restorative dentists are often faced
with the decision whether to place
a post prior to core buildup when
restoring the endodontically treated
tooth. Although glass fiber-rein-
forced composite posts are popular
today, historically, prefabricated or
custom-made metallic posts with
metal cores were routinely placed
before full-crown restoration.1 This
was because endodontic teeth were
thought to lack moisture and were
therefore brittle, and that place-
ment of a post would strengthen the
overall restored unit. Research has
shown this not to be true.

The moisture content and brittle-
ness of endodontically treated teeth
are not significantly different than
vital teeth.2,3 Furthermore, studies
show that posts do not significantly
strengthen endodontic teeth and
that preparation of the post space
can actually weaken teeth.4-10 In-
deed, root fracture has been report-
ed to be the second most common

cause of post and core failure.11-13
In light of these facts, and the fact
that post-preparation carries risk
factors such as perforation or dis-
turbance of the root canal filling,
it would seem logical that post-re-
tained restorations should be avoid-
ed, whenever possible. Since posts
are really only necessary to retain
the core, they should not be needed
when sufficient tooth structure, or
its configuration, allows for reten-
tion of the core material.14 Due to
the presence of internal walls and
a large deep pulp chamber, molars
should rarely, if ever, require a post.

A recent study suggests that com-
posite resin cores without posts
show increased resistance to frac-
ture when compared to post and
core systems, as long as there is a
sufficient ferrule.15

Several papers have confirmed the
benefit of a ferrule to restoration
survival and suggest that it should
be at least 1.5 mm in height above
the crown margin.16-18

DentalMedium KXXXKXXXKXXXXXXXV 0].20.No.3.2012

Core Buildup

Core buildups can be extensive,
particularly in molars. Additionally,
because of the high functional de-
mand required of these teeth, core
materials must have high compres-
sive and tensile strengths. Amal-
gam was often used in the past, but
bonded composite resin buildups
are very popular today. Composite
resin choices fall into 2 broad cat-
egories: high viscosity, highly filled
materials, or low viscosity, lower
filled materials. Although high in
strength, high viscosity materials
usually need an initial, thin, low
viscosity layer to achieve good ad-
aptation to the cavity floor. Since
the cavity floor is deep, and most
high viscosity materials have a low
depth of cure, as many as 3 to 5
layers of separately cured compos-
ite may be needed for the buildup.
Low viscosity materials promoted
for core buildups have either high
depth of cure and high translucency
or are dual-cured. Although lower
in strength than high viscosity ma-
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X-rays. In contrast, three-dimen-
sional CT analysis at our hospital
clearly revealed apical fenestration.
A number of earlier studies have
also suggested the usefulness of
three-dimensional CT analysis ®!!.
Although the popularity of CT has
been predicted to increase, it has
yet to become standard in general
practice due to its high cost. There-
fore, differential diagnosis of api-
cal fenestration at present is more
likely to be performed at a univer-
sity or general hospital. Therefore,
dentists should consider the possi-
bility of apical fenestration when
examining patients with persistent
tooth pain after repeated root canal
treatment and refer the patient to an
appropriate hospital.

In this patient, the root apex at bone
fenestration was removed. Remov-
ing the cause and appropriate root
canal filling may allow regenera-
tion of alveolar bone and relief of
symptoms. However, some reports
have suggested that fenestration
does not always cause persistent
apical periodontitis] and that this
pathological condition may oc-
cur after root canal filling'*'>!.
Therefore, further investigation is
required.

Sl U1 AB sl (6Y1 QL 89,5 oo dhatl gy (suil zhate
(ABC) uS5e 05! 3929 I

Fig. 1 Perpendicular and horizontal tomodensitometric
view of apical region of right maxillary

canine (A, B). Fenestration was strongly suspected
(A, B, C).

Conclusion

We report a case of apical fenestra-
tion at the right maxillary canine
that had been misdiagnosed as per-
sistent apical periodontitis.
Dentists should consider the pos-
sibility of apical fenestration when
examining patients with persistent
tooth pain after repeated root canal
treatment.
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A Case of
Apical Fenestration

MisdiagnosedasPersistentApical Periodontitis

Masahiro Furusawa, Hiroki Hayakawa, Atsushi Ida and Tatsuya Ichinohe
Department of Clinical Oral Health Science, Tokyo Denial College, 2-9-18 Misaki-cho, Chiyoda-ku, Tokyo 101-0061, Japan

Abstract

We report a case of apical fenestration misdiagnosed as persistent apical periodontitis. The patient was
a 55-year-old woman who presented with persistent tooth pain at the right maxillary canine, despite
repeated root canal treatment by a general practitioner. When the patient visited Tokyo Dental College
Suidobashi Hospital, a CT examination was performed and apical fenestration diagnosed. The patient
received an apicoectomy after which the symptoms disappeared. This suggests that dentists should
consider the possibility of apical fenestration when examining patients with persistent tooth pain after

repeated root canal treatment.

Key words: Persistent apical periodontitis - Clinical symptoms -Apical fenestration —Apicoectomy -

Introduction

In routine dental practice, persist-
ent apical periodontitis is some-
times diagnosed due to failure of
symptoms such as pressure and oc-
clusal or percussion pain to disap-
pear even with repeated root canal
treatment. In an earlier study, we
reported treatment of persistent
apical periodontitis4"'. Differential
diagnosis is of some importance in
the treatment of teeth with persist-
ent symptoms, the causes of which
can include tooth fracture and ac-
cessory canal or apical fenestration.
Apical fenestration is defined as ex-
posure of the root apex through the
alveolar bone due to perforation of
cortical bone, known as bone fen-
estration.

In general practice, there is a ten-
dency to diagnose persistent apical
periodontitis even in the absence of
convincing pathological evidence
in cases where no improvement
is seen after repeated endodontic
treatment.

This is partly because differential
diagnosis of teeth in which the
symptoms are persistent is difficult,
particularly as examination often
involves use of two dimensional X-
ray only. To determine the cause of

persistent symptoms such as tooth
fracture and accessory canal or api-
cal fenestration, three-dimensional
computed tomography (CT), in-
cluding cone-beam CT, has been
shown to be useful "

In this report, we present a case of
apical fenestration misdiagnosed as
persistent apical periodontitis due
to sustained apical pressure pain
and discomfort on percussion at the
right maxillary canine, despite re-
peated root canal treatment. Correct
diagnosis and appropriate treatment
were achieved by using three di-
mensional CT.

Case Report

The patient was a 55-year-old
woman who presented with persist-
ent tooth pain at the right maxillary
canine, despite repeated root canal
treatment by a general practitioner.
When the patient visited Tokyo
Dental College Suidobashi Hos-
pital, a CT examination was per-
formed. A diagnosis of apical fen-
estration at that tooth was strongly
suspected based on a three-dimen-
sional analysis. As a result, the
patient received an apicoectomy
and the post-operative course was
observed on a regular basis. Two

DentalMedium XXXXXXXXXXXXMXXXV0l.20.No.3.2012

years after surgery, the patient had
no symptoms of discomfort
(Figs. 1, 2).

Discussion

The incidence of apical fenestration
is between 7.5% and 20%, and is
higher in the maxillary than in the
mandibular teeth 236213

It has also been reported that the
incidence is higher in the anterior
than in the posterior teeth **!'. The
most commonly observed regions
are the canine root and the mesio-
buccal root of the maxillary first
molar’".

Although the cause of apical fen-
estration is still unclear, it has been
suggested that anatomical factors
such as age-related changes and the
positional relationship between the
tooth and the alveolar bone might
be involved.

In addition, occlusal dysfunction
should also be considered.

The present patient visited a dental
office and received routine root ca-
nal treatment.

The symptoms, however, showed no
sign of abating and persistent apical
periodontitis at the right maxillary
canine was diagnosed due to no
specific findings on routine dental
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Restoring an upper left premolar

Dr Toshihisa Terada and Dr Hidetaka Sasaki, Tokyo/Japan
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the restoration into place (Fig.
10). The adhesive luting compos-
ite used was Multilink® Implant.
Compared to conventional luting
composites, clean-up of excess
is much easier with this product.
Therefore, it is particularly suit-
able for use in implant dentistry,
since the complete removal of ex-
cess is pivotal for the success of
implant restorations.

Conclusion

Figure 11 shows the completed resto-
ration after having been permanently
cemented. The launch of the RC Strau-
mann Anatomic IPS e.max Abutment has
changed a very complex procedure: Im-
plant restorations can now be fabricated
based on a series of systematic treatment
steps, achieving convincing results. Using
IPS e.max in combination with CEREC
AC offers multiple advantages, such as
improved esthetics, long-term stability
and shorter treatment times.

Contact details:

Dr Toshihisa Terada Toshi Dental Clinic
2-9 Kanda Jimbocho, Chiyoda-ku
Tokyo, Japan www.toshi-dc.com

Dr Hidetaka Sasaki Toshi Dental Clinic
2-9 Kanda Jimbocho, Chiyoda-ku
Tokyo, Japan www.toshi-dc.com
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An ideal combination
Restoring an upper left premolar

Dr Toshihisa Terada and Dr Hidetaka Sasaki, Tokyo/Japan

( Reflect)

Lithium disilicate glass-ceramic material allows esthetic tooth restorations with superior natural lustre to be fab-
ricated, which result in a high level of patient satisfaction. Lithium disilicate glass-ceramic (LS2) has been shown
to enhance the esthetic appearance and longevity of prosthodontic work. This material forms the basis of the IPS
e.max® System, which has been consistently adapted to the changing market conditions and user needs since it was
first launched. When used in combination with the CEREC® AC System (Sirona), it allows esthetic restorations
with a high accuracy of fit to be fabricated in only one appointment. We have been using the IPS e.max System
since it was released to the Japanese market. In the meantime, we can look back on approximately 500 IPS e.max
restorations placed. All the treatments involving IPS e.max have had favourable outcomes — at the moment, the
wear time is still below four years. IPS e.max has become an important clinical option within the spectrum of the
restorative treatments we offer. The exceptional esthetic appearance and lifelike surface gloss achievable due to the
excellent translucency of the material ensure a true-to-nature shade effect and high patient satisfaction.

With IPS e.max, either the cut-back
technique can be used or the full-
contour restorations can be charac-
terized directly. This makes it easy
for dentists to meet the varying
demands of patients. The first IPS
e.max CAD blocks to be introduced
to the market were the MO (Medium
Opacity) and the LT (Low Translu-
cency) blocks. They were followed
by further blocks in quick succes-
sion, such as the HT (High Trans-
lucency) blocks, the Impulse series
and the B 40 series for the CAD-on
technique. A while ago, the product
line was extended to include the RC
Straumann® Anatomic IPS e.max®
Abutment (Straumann) — the result of

the cooperation between Straumann
and Ivoclar Vivadent. This prefab-
ricated zirconium oxide abutment
is compatible with the Straumann®
Bone Level Implant. It enables den-
tists to fabricate the implant super-
structure directly in their practice.
With the addition of this abutment
to the range, Straumann, CEREC
and Ivoclar Vivadent users can now
choose from a comprehensive range
of coordinated materials in comput-
er-aided implant dentistry, ranging
from abutments to materials for the
fabrication of temporary restora-
tions and implant superstructures.

The system offers remarkable ad-
vantages with regard to durability
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Figs la and b View of the implant in the gap left by the loss of tooth 24 four months after its insertion.
Note the optimal soft tissue architecture.
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Figs 2a and b Accurate fit of the zirconium
abutment
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Fig.3 With a choice of two colours, two differ-
ent designs and two different
gingival heights, the Straumann Anatomic IPS
e.max Abutment offers
exceptional flexibility in its application.
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and reproducibility. Another prom-
ising aspect of this product is that
the abutment is made of zirconium
oxide, a material that is both bio-
compatible and esthetically appeal-
ing.

Clinical case report

A 33-year-old male patient pre-
sented to our practice with tooth 24
missing. After having discussed the
different treatment options exten-
sively with the patient, we decided
to close the gap with a highly es-
thetic restoration: an implant-sup-
ported all-ceramic crown. In the
area of the missing tooth, a Strau-
mann Bone Level Implant (RC,
diameter 4.1 mm, 10 mm SLAc-
tive®) was placed. This step was
followed by a guided bone regen-
eration procedure.

A load-free healing period of four
months was allowed to achieve
successful osseointegration and to
establish the optimal form and ar-
chitecture of the soft tissue. The
implant was uncovered with a tis-
sue punch and the sealing screw
replaced by a bottle-shaped gingiva
former (4 mm in height) (Figsla
and b). After the gingiva had healed
completely, an RC Straumann Ana-
tomic IPS e.max Abutment was
screwed into the implant (Figs 2a
and b). As in previous cases we
were again impressed by the abut-
ment’s outstanding accuracy of fit,
which is achieved thanks to the
stringent quality control procedures
that the abutments undergo during
and after the production process.
Zirconium oxide is ideally suit-
able as a material for implant
abutments in the anterior region,
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Fig.5 Virtual design of tfle crown. The picture
illustrates the “modeling” of
the temporary restoration on the computer
screen using the CEREC Biogeneric
software.left by the loss of tooth 24 four
months after its insertion. Note the optimal
soft tissue architecture.
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Figs 9 The final restoration was character-
ized with IPS e.max CAD Crystall./Shade and
Stains and crystallized in the Programat CS
furnace

where high esthetics and longev-
ity are paramount. A few years ago,
it took dental technicians several
days, sometimes even weeks, to
finish the abutment for an implant
case. The availability of standard-
ized zirconium oxide abutments
substantially cuts down on the to-
tal treatment time. The abutment
described in this article is available
in two different gingival heights (2
mm and 3.5 mm), two shades (MO0
and MO1) and two different designs
(straight 0° and angled 15°) and
thus offers high flexibility in its
application (Fig.3). Following the
insertion of the abutment, a digi-
tal impression was taken using the
CEREC Bluecam. Auxiliary aids
such as OptraGate® and 1PS® Con-
trast Spray Chairside (shade blue
lemon) provided additional support
(Fig. 4). The Bluecam (max. focal
length 2.5 cm) allowed the cervi-
cal “preparation” limit of the abut-
ment, which is located deeper than
that of any natural tooth stump, to
be captured precisely. Subsequent-
ly, a buccal scan was used to record
the opposing teeth and the bite re-
lation. The occlusal surface of the
temporary restoration to be fabri-
cated was designed with the CEREC

& bl dlsd] oSaly s ¢l J] Cdskl gl gl b
oAbl o3
Fig.7 In the case at hand, the temporary crown
did not require any adjustments
and could be seated immediately in the mouth
of the patient.
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Fig.11 The completed restoration in situ. The
missing tooth 24 was replaced
by a highly esthetic, very natural looking all-
ceramic implant restoration.

Biogeneric software (Fig. 5). For the
fabrication of the temporary crown,
Telio® CAD was used (Fig. 6). The
Telio CAD range comprises acrylic
polymer blocks which can be pro-
cessed at the chairside with CAD/
CAM systems. In the present case,
the temporary was milled based on
the scanned data without having to
make any adjustments. It was im-
mediately seated in the mouth of
the patient. The maximum wear
time of Telio CAD temporary res-
torations is twelve months. Blocks
in six different shades (BL3, Al, A2,
A3,A3.5and B1) and two sizes (B40L
and B55) are available. As Telio
CAD is easy to polish and thus al-
lows appealing esthetic results to
be achieved, it is ideally suitable
for implant temporization (Fig. 7).
Yet another advantage of Telio CAD
blocks is that they can be machined
directly in the dental practice, both
with CEREC AC and CEREC MC-XL.
The temporary restoration we fab-
ricated was cemented into place on
the same day. The shape and occlu-
sal contact design of the temporary
were transferred to the permanent

restoration. For the fabrication of the
permanent restoration, IPS e.max
CAD (LT A3.5) was selected (Fig. 8).

DentalMedium KXXXKXXXKXXXXXXXV 0].20.No.3.2012
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Fig.8 The shape and the occusal contact
design of the temporary were
transferred to the permanent crown prior to
machining it using IPS e.max
CAD (LT A3.5).

The data of a digitally designed
restoration can be used to fabricate
several restorations using differ-
ent materials. The data are saved
and can even be slightly adjusted
if required. Following machining,
the final restoration in this case
was characterized using IPS e.max
CAD Crystall./Shade and Stains and
crystallized in the Programat® CS
furnace (Figs 9a and b). Crystalliza-
tion firing in the Programat CS lasts
approx. 20 minutes and results in
the complete crystallization of IPS
e.max CAD restorations. In the pro-
cess, the lithium disilicate crystals
fully develop and impart the mate-
rial with its final shade and strength
of 360 MPa. As the restorations can
already be characterized in the blue
state, the procedure is particularly
time-saving and leads to highly
esthetic, natural-looking results.
After having verified the fit, mar-
ginal seal, proximal contacts and
the occlusion of the IPS e.max CAD
crown, a silane (Monobond® Plus)
was applied for one minute. The si-
lane was also applied to the surface
of the abutment. Monobond

Plus contains three different types
of methacrylates: silane methacry-
late, phosphoric acid methacrylate
and disulphide methacrylate. They
make Monobond Plus an outstand-
ing single-component bonding
agent suitable for use in conjunc-
tion with a wide array of restorative
materials, including glass-ceramics,
zirconium oxide ceramics, alumin-
ium oxide ceramics, noble metal
alloys, base metal alloys and com-
posite resin. The establishment of a
strong bond between the restoration
and the luting material enhances
the clinical safety and reliability of
dental restorative procedures. An
adhesive cementation protocol was
followed to permanently cement
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It’s an exciting time for Quintessence Publishing Company and
Riyadh Colleges of Dentistry and Pharmacy to work hand in hand
to achieve a challenging goal which is to provide exceptional dental
congress in the Kingdom of Saudi Arabia.

Prof . Abdullah Al Shammery, President
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Dr. Horst Wolfgang Haase, Vice President
Vice President, International Quintessence Dental Arab Congress
President, Quintessence International Publishing Group
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Over 1,000 participants took part in the first International Quintessence Dental Arab Congress (IQDAC), which was inaugu-
rated at the Faisaliah Hotel in Riyadh yesterday.

"The scientific program of IQDAC will consist of 2 days of highly interesting lectures and discussions. We are happy that there
is a huge participation from different successful international companies that are showcasing their up-to-date dental supplies
and apparatus for the present and future generations," President of the congress Abdullah R. Al-Shammery said during the inau-
gural ceremony yesterday.

More than 25 companies displayed their products and services at the exhibition that runs concurrently with the conference.
Al-Shammery, who is also the rector of the Riyadh Colleges of Dentistry and Pharmacy, welcomed the large number of del-
egates who had shown immense interest in the field of dentistry. "It is an exciting time for Quintessence Publishing Company
and Riyadh Colleges of Dentistry and Pharmacy and work hand in hand to provide an exceptional dental congress in the King-
dom," Al-Shammery noted. He pointed out that this conference featured eminent speakers from around the world that would
guarantee a variety of ideas and expertise on the latest advances made in the field of dentistry.

According to the partnership program, a monthly continuous education (CE) course will be conducted in Riyadh Colleges of
Dentistry and Pharmacy as part of this annual dental congress.

"A new era has started in the area of continuous dental education in the Kingdom and the region. We are proud to announce a
long-term partnership between a global dental publishing company and a regional dental education leader," IQDAC congress
Chairman Essam Tashkandi said, adding that the name Quintessence Publishing Group would, no doubt, be associated with ex-
cellence in the mind of any dental professional worldwide. Similarly, he noted that Riyadh Colleges of Dentistry and Pharmacy
represented a pioneering force in private dental education in the Kingdom.
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sumption. A great prevalence of
atheromatous plaques was visu-
alized only in patients who con-
sumed large quantities of alcohol.
Abstemious individuals and those
that consumed small or moderate
amounts of alcohol, had equally
low prevalence of atherosclerotic
disease. Thus, alcohol consump-
tion has been shown to play a very
antagonistic role, favoring athero-
sclerosis; in moderate quantity the
substance has a protective action
in relation to cardiovascular dis-
eases, whereas in excess it greatly
favors its development [,

Inadequate Diet and Eating Habits
A diet with high levels of cho-
lesterol favors the progression of
cardiovascular diseases, especial-
ly stimulating the development
of atheromatous plaques. Fatty
foods also potentially favor vas-
cular diseases and in this context,
fatty acids are divided into two
main classes: the saturated types,
which act by increasing the total
cholesterol and LDL (low density
lipoprotein) levels; and the unsat-
urated fatty acids, subdivided in
monounsaturated and polyunsatu-
rated types, which in turn have po-
tentially anti-atherogenic effects,
such as the reduction of plasmatic
LDL levels, elevation of HDL
(high density lipoprotein) levels,
increase in vasodilatation and re-
duction in platelet aggregation '),

Chronic Renal Disease

Chronic renal disease has been
shown to be associated with the
prevalence of atheromas. Pan-
oramic radiographic exams were
performed in 50 healthy patients
(control group) and in 69 chronic
renal patients, of whom 34 were
undergoing the hemodialysis pro-
cess and 35 had been submitted to
kidney transplants. Carotid artery
calcifications were seen in 17.6%
of the hemodialyzed patients and
in 15.7% of the transplant patients.
Whereas in the control group of
patients, only 3% of the individu-
als presented calcifications ['3].

Menopause

The reduced estrogen hormone
levels and the other aging pro-
cesses associated with menopause
are factors that increase the stroke

risks in women . In view of
this, 52 post-menopausal women
ranging between 55 and 90 years,
were submitted to panoramic ra-
diographic exams that revealed
carotid artery calcifications in 16
(31%) different individuals.
Moreover, evaluation of the medi-
cal record charts of the women
affected by atheromas revealed
that 15 (94%) were hypertensive,
4 (25%) were obese and 3 (19%)
had diabetes mellitus type IT ['],

Other Risk Factors

In addition to the above-men-
tioned risk factors, various re-
searches have proved the action of
other conditions on predisposition
to atherosclerosis, such as: seden-
tarism, stress, hyperhomocyste-
inemia, radiotherapy of the head
and neck, the obstructive sleep ap-
nea syndrome, aging and being of
the male sex. In view of this, it is
worth emphasizing that the larger
the number of risk factors pres-
ent and associated, the greater the
chance of atherosclerosis occur-
ring l'*?2, Panoramic Radiography
and Atheromas in the Carotid Ar-
teries Atheromatous plaques, even
in cases of partial calcifications,
resulting from the deposition of
calcium salts, can be observed in
panoramic radiographs, which in
turn represent one of the imaging
exams most requested in dentistry
at present. In these radiographs,
the image of the atheromas can be
presented as one or more irregular
radiopacities eventually punctu-
ated by vertical-linear radiolucent
areas, with single or multiple af-
fections, of varied sizes, localized
approximately 2.5 cm posterior
and inferior to the mandibular an-
gle, adjacent to the space between
vertebrae C3 and C4, uni- or bi-
laterally 235! (Fig. 2). Panoramic
radiography consists of a radio-
graphic method that uses low dos-
es of radiation, is low cost and has
technical simplicity that makes it
extremely useful in identifying an-
atomic structures of the head and
neck. Moreover, the atheromas are
normally deposited along the as-
cendant trajectory of the common
carotid artery that bifurcates into
internal and external carotid arter-
ies, and in the absolute majority of

DentalMedium XXXXXXXXXXXXMXXXV0l.20.No.3.2012

cases, is comprised within the area
of coverage of the panoramic ra-
diographic cut 9. The differential
diagnosis of the images of carotid
artery atheromas in panoramic ra-
diography must be made consid-
ering a series of anatomic struc-
tures in the cervical and adjacent
regions, such as: the hyoid bone,
styloid process, triticeal cartilag-
es, thyroid cartilage, epiglottis,
calcifications in the stylo-hyoid
and stylomandibular ligaments,
tonsilloliths, phlebolites, calci-
fied lymphatic nodules, anterior
tubercle of the atlas vertebra and
even calcified acnes ' In the dif-
ferential diagnosis, emphasis must
be laid on the triticeal cartilages,
which are localized in an interme-
diary portion between the hyoid
bone and the thyroid cartilage,
are of a hyaline nature and have a
great propensity to calcification as
the individual’s age advances. The
triticeal cartilages form part of the
cartilaginous arsenal of the larynx,
are constituted of paired structures
and disposed on the posterior free
edge of the lateral thyro-hyoid
ligaments. The real function of
the triticeal cartilages is unknown,
although it is believed that they
act to strengthen the thyro-hyoid
ligament 7. In the panoramic
radiograph, these cartilages pres-
ent as homogeneous radiopaci-
ties when calcified, have regular
oval shapes, approximately 2 to
4 mm wide, 7 to 9 mm long, usu-
ally superimposed on the airspace
of the pharynx and are close to the
superior portion of vertebra C4.
It is necessary to make a differ-
ential diagnosis between the triti-
ceal cartilages and carotid artery
atheromas, since these cartilages,
differently from atheromas that
are a sign that the patient must
urgently be referred to a doctor,
do not require any treatment 27-2%,
Nevertheless, the best way to dif-
ferentiate atheromas from triti-
ceal cartilages is by considering
the fact that the atheromas have a
more lateral anatomic localization
and the triticeal cartilages a more
medial localization. Thus, in the
face of doubt arising from analysis
of the panoramic radiograph, the
indication is that the dentist must
request an antero- posterior radio-
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graph. This antero-posterior ra-
diograph must be taken by means
of the Modified Towne technique,
with the patient’s teeth maintained
in occlusion and the Frankfurt
plane parallel to the ground. This
incidence, will allow visualization
of the atheromas disposes laterally
to the vertebrae, whereas the triti-
ceal cartilages will practically not
be observed, since their images
will appear superimposed on the
spinal column 27281 (Fig. 3).

The precision of the panoramic
radiograph in detecting carotid
artery atheromas has been con-
tinually tested. In this context,
was evaluated by a cardiologist
the prevalence of calcification and
stenosis of the carotid arteries in
104 patients who for various rea-
sons, underwent Doppler ultraso-
nography. The same patients were
submitted to panoramic radio-
graphs, and the conclusion of the
study was that due to low sensitiv-
ity and positive predictive value
found, the panoramic cannot be
considered an accurate or reliable
test for calcification or stenosis 2.
On the other hand, from another
sample consisting of 83 panoram-
ic radiographs, two experienced
evaluators selected 32 exams with
probable carotid artery atheromas.
Ultrasonography with Doppler
confirmed the existence of athero-
mas in 29 exams (90%) selected
by these evaluators, showing that
by means of accurate diagnostic
evaluation it is perfectly possible
to obtain positive results with the
use of panoramic radiography
(25291 Tn spite of the value of pan-
oramic radiography in the aux-
iliary diagnosis of carotid artery
atheromas, there are more specific
imaging exams indicated for this
purpose. The thermograph and
computerized tomography for ex-
ample, are two imaging methods
that provide the real extension and
localization of calcifications with
precision, as well as the degree of
obliteration of the carotid artery
involved. Whereas ultrasonogra-
phy with Doppler, considered the
gold standard, in addition to pro-
viding all the precision of the two
abovementioned methods, has
the enormous advantage of being
a noninvasive and inexpensive

method, with very low morbidity
[29-31]

CONCLUSIONS

- Atherosclerosis is a disease with
a high incidence all over the world
and the main factor responsible for
strokes and myocardial infarctions.

- There is a series of risk factors that
favor the development of the disease,
such as: diabetes mellitus, obesity,
arterial hypertension, inadequate diet
and eating habits. Adopting habits of
a healthy lifestyle and knowing the
risk factors are essential measures
to be practiced by the population to
combat atherosclerosis.

- Although it may not be the exam of
choice, panoramic radiography can
identify carotid artery atheromas and
once they have been identified, the
dentist must inform and instruct pa-
tients to seek medical evaluation as
soon as possible.

- The identification of carotid artery
atheromas in panoramic radiographs
must preferably be performed by an
experienced evaluator, and the triti-
ceal cartilage is the most important
anatomic structure in the differential
diagnosis.
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Abstract: Atherosclerosis is a serious chronic disease, responsible for thousands
of deaths worldwide and is characterized by thickening and loss of elasticity of
the arterial walls, associated with the presence of atheromatous plaques. Various
risk factors act directly on predisposition to the disease, among which the follow-
ing are pointed out: diabetes mellitus, arterial hypertension and inadequate diet
and eating habits. More recent researches have elucidated new risk factors acting
in the development of this disease, such as, for example: periodontitis, chronic
renal disease and menopause. The panoramic radiograph, commonly used in den-
tal practice, makes it possible to see calcified atherosclerotic plaques that are
eventually deposited in the carotid arteries. The aim of this review article was to
emphasize the dentist’s important role in the detection of carotid artery atheromas
in panoramic radiographs and the immediate referral of patients affected by these
calcifications to doctors. In addition, the study intended to guide the dentist, es-
pecially the dental radiologist, with regard to differential diagnosis, which should
be made taking into consideration particularly the triticeal cartilage when it is

calcified.

Key Words: Atherosclerosis, carotid artery diseases, panoramic radiography, risk factors.

INTRODUCTION

Atheromas are calcified plaques
especially composed of lipids and
fibrous tissue, which are deposited
on the walls of blood vessels, trig-
gering atherosclerosis. Atheroscle-
rosis in turn, is a chronic inflam-
matory disease of a multifactorial
nature, characterized by thickening
and loss of elasticity of the arterial
walls, associated with the presence
of atheromas. When atherosclerosis
affects the arteries that supply the
brain, the carotids, strokes can be
triggered, and when it affects arter-
ies that supply the heart, the coro-
nary arteries, there is a possibil-
ity of myocardial infarction, events
that result in the death of thousands
of persons all over the world '
There is a series of factors predis-
posing to the development of ath-
erosclerosis, such as: diabetes mel-
litus, obesity, arterial hypertension,
smoking, alcoholism, inadequate
diet and eating habits, periodontitis,
chronic renal disease, menopause,
etc. The atherosclerotic process be-

gins in childhood and the clinical
manifestations occur in adult life,
particularly after 45 years of age
1. Panoramic radiographs, com-
monly used in dentistry, may have
a diagnostic function in identifying
atheromatous lesions present in the
carotid artery. Evaluation and di-
agnosis of carotid artery atheroma-
tous lesions by means of panoramic
radiographs requires professional
acuity and experience, since other
radiopaque anatomic structures in
the regions may be included in the
differential diagnosis, outstanding
among them being the triticeal car-
tilage when it is calcified P

The aim of this review article was
to emphasize the importance of the
panoramic exam as an auxiliary di-
agnostic method in detecting ath-
eromas of the carotid arteries.
Moreover, this study approached
the risk factors directly related to
the incidence of atheromas in the
carotid arteries and the dentist’s
responsibility to make a diagnosis
and refer the patient to a doctor for
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evaluation with a view to prevent-
ing a possible stroke.

REVIEW OF THE LITERATURE
Etiopathogenesis of Atherosclero-
sis

At present, atherosclerotic disease
is understood to be an inflammato-
ry disease of an immunological na-
ture. As a result of a probable sum
of events, for example, involving
metabolic, nutritional, hypertensive
abnormalities, and even viral and
bacterial infections, the vascular
endothelium is injured. Thereby an
inflammatory environment is de-
veloped and multiple interactions
among platelets, T lymphocytes,
macrophages, smooth muscle cells,
adhesion molecules and genetic
components propagate the patho-
logical condition.
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Fig. (1). Simplified diagram of the devel-
opment of atherosclerosis showing: Cross
sectional cut of the artery when it was still
whole (A); initial injury of the endothelium
(B); the atheromatous plaque formed (C) and
a thrombus associated with the plaque, com-
pletely obstructing the hollow passage of the
vessel (D).
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Fig. (2). (A) Diagrammatic illustration of a panoramic radiograph with the arrows
indicating the carotid artery atheromas disposed bilaterally. (B) Panoramic radio-
graph of a patient with an atheroma on the left side. (C) Panoramic radiograph of a

chronic renal patient with bilateral atheromas.

Thus, an accumulation of low den-
sity lipoproteins (LDL) occurs in
the intimate layer of the endotheli-
um, culminating in the formation of
atheromatous plaque, which devel-
ops with eventual superimposition
of calcium deposits I (Fig.1).

The Risk Factors for Atheroscle-
rosis Atherosclerosis is a disease
that involves a series of biological
events and is associated with dif-
ferent risk factors, especially those
listed as follows:

Diabetes Mellitus

Diabetes mellitus is a complex met-
abolic disturbance, characterized
by chronic hyperglycemia resulting
from abnormal insulin secretion.
Various complications are involved
during the long term course of this
pathology, such as: Coronary artery
diseases, cerebrovascular diseases,
peripheral vascular diseases, diffi-
culty in wound healing and in terms
of oral manifestations, xerostomia
and greater susceptibility to devel-
oping periodontal disease ..
Panoramic radiographic exams per-
formed in diabetics have revealed

the prevalence of carotid artery cal-
cifications in 24% of the patients
treated without insulin and in 36%
of diabetics treated with insulin.
These data demonstrate the high
risk of stroke in diabetic patients,
irrespective of the treatment modal-
ity used [,

Obesity

Obesity certainly is a world health
problem and since atherosclerosis
also develops as a result of the accu-
mulation of fatty substances on vas-
cular walls, obese individuals are
potential candidates for presenting
this disease. Autopsies performed
in young persons revealed the pres-
ence of atherosclerosis as early as
the first decade of life, suggesting
that habits normally present in so-
ciety nowadays, such as childhood
sendentarism and the consumption
of food with a low nutritional value
have determined the increase in
obesity parallel to atherosclerotic
disease !,

Arterial Hypertension
Increased arterial pressure consists
of a vascular inflammatory process
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Fig. (3). Antero-posterior radiograph with arrows pointing out the
carotid artery atheromas localized bilaterally.

that in conjunction with athero-
sclerosis, potentiate the deleteri-
ous effects on the endothelium.
Scientific evidences have proved
the action of endothelial vascular
inflammation on both the genesis
and the development of arterial
hypertension and arteriosclerosis,
which contributes to the devel-
opment of a vicious pathological
cycle between the two events 11,

Smoking

Abandoning the smoking habit
reduces the risk of cardiovascu-
lar diseases by approximately
50%, and particularly in relation
to atherosclerosis, eliminating the
smoking habit may reduce even-
tual risks of death by up to 70%
Bl Smoking acts by favoring a
quantitative increase in bad cho-
lesterol (LDL) and diminishing
good cholesterol (HDL). In the
blood, smoking may also cause
an increase in carbon monoxide,
elevating the risks of lesions to
the lining of the arterial wall and
predisposition to arterial contrac-
tions, which reduces the final sup-
ply of blood constituents to the tis-
sues even further ['%,

Alcoholism

Patients free of any risk factors
for atherosclerosis present very
different results in relation to the
different degrees of alcohol con-
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may suggest daily aspirin therapy
if:

* You've already had a heart attack
or stroke

* You haven't had a heart attack,
but you have had a stent placed in
a coronary artery, have had coro-
nary bypass surgery, or you have
chest pain due to coronary artery
disease (angina)

* You've never had a heart attack,
but you're at high risk of having
one

* You're a man with diabetes older
than 50, or a woman with diabetes
older than 60

Although aspirin has been rec-
ommended in the past for certain
groups of people without a history
of heart attack, there's some dis-
agreement among doctors about
this approach. Guidelines are
changing and have varied between
organizations. The bottom line is
that before taking a daily aspirin
you should have a discussion with
your doctor.

Should you avoid daily aspirin
therapy if you have another health
condition?

Before starting daily aspirin thera-
py under the advice of your doctor,
you should let him or her know if
you have a health condition that
could increase your risk of bleed-
ing or other complications. These
conditions include:

* A bleeding or clotting disorder
(bleeding easily)

* Aspirin allergy, which can in-
clude asthma caused by aspirin

* Bleeding stomach ulcers

What's the best dose of aspirin to
take?

Your doctor will discuss what
dose is right for you. Very low
doses of aspirin — 75 milligrams
(mg), which is less than a standard
baby aspirin — can be effective.
Your doctor will usually prescribe
a daily dose anywhere from 81 mg
— the amount in a baby aspirin —
to 325 mg (a regular strength tab-
let). If you have had a heart attack
or have had a heart stent placed,
it is very important to take aspirin
and any other blood thinning med-
ications exactly as recommended.
What happens if you stop taking
aspirin every day?

You might be surprised to learn
that stopping daily aspirin thera-

py can have a rebound effect that
may increase your risk of heart at-
tack. If you have had a heart attack
or a stent placed in one or more of
your heart arteries, stopping daily
aspirin therapy can lead to a life-
threatening heart attack. If you've
been taking daily aspirin therapy
and want to stop, it's important to
talk to your doctor before making
any changes. Suddenly stopping
daily aspirin therapy could have a
rebound effect that may trigger a
blood clot.
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Aspirin s Role in Fighting Cancer

Aspirin is known for its ability to relieve pain, soothe arthritis, reduce fever,
and reduce the risk of heart attacks and strokes in vulnerable individuals. New
research suggests that aspirin may soon find a new role in fighting cancer.
Aspirin inhibits the action of 2 enzymes in the body: COX-1 and COX-2. One of
these, COX-2, triggers the production of chemicals that cause fever, create in-
flammation in joints and other tissues, and aggravate pain. Research suggests
that these same COX-2 enzymes may have a role in certain cancers. COX-2 ap-
pears to promote the growth of new blood vessels to support the rapid growth
of tumors and may also interact with various growth factors to stimulate the
multiplication of malignant cells. It also appears to inhibit apoptosis, a natural
defense mechanism that helps prevent runaway tumor growth by triggering
cell death by suicide. The information about COX-2 inhibitors and human can-
cer is still under study, but scientists have already discovered that many of
the most aggressive colon cancers have unusually high levels of COX-2, as do
many prostate cancers. In addition, randomized clinical trials have demon-
strated that COX-2 inhibitors help prevent people at high risk of colon cancer
from producing the benign polyps that give rise to nearly all colon cancers.
A British study analyzed fully completed, high-quality, randomized trials of
aspirin. When analyzed to-gether, these trials showed that daily aspirin re-
duced the risk of dying from cancer by 21%. Seven of the 8 trials provided
enough information to permit analysis of individual pa—tients and specific
cancers. Aspirin was most effective against gastrointestinal cancers, reduc-
ing the risk of death by 54%. It's too soon to recommend routine aspirin use to
prevent cancer, says the Harvard Men's Health Watch. But people at high risk
of cancer, particularly colon cancer patients, people with colonic adenomas,
and individuals with a strong family history of colon cancer, should discuss
the issue with their doctors
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An Aspirin Please KXXXXXXX
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February 13,2012

In1899,Germandoctorsandpharmacists
began receiving the first of the sam-
ple packets from the drug company
Bayer AG. The packets contained a
fluffy white powder, called acetylsali-
cylic acid, which Bayer executives
described as the latest modern mira-
cle from the emerging field of organic
chemistry. They asked the practition-
ers, in modern terms, to pilot test the
compound on their patients, explain-
ing that it had been shown in their ini-
tial human studies to relieve common
pain and inflammation minus the de-
bilitating side effects of other drugs.
But, as they also explained, other uses
certainly weren’t out of the picture.
Bayer encouraged the practitioners to
publish their results and, in a sign of
20th century things to come, to refer
to the new drug by its trade name.
They called it Aspirin. More than 110
years later, researchers continue to
discover new uses for aspirin. In the
December 2011 issue of the journal
Nature Medicine, NIDCR scientists
and grantees report in mouse studies
that aspirin, applied directly to the
site of an experimental skull wound,
helps bone marrow mesenchymal
stem cells, or BMMSCs, form new
bone. Aspirin does so by reducing the
concentration of immune cell signal-
ing proteins INF-y and TNF-a in the
tissue microenvironment, where the
wound healing occurs. By jamming
these specific wavelengths of mo-
lecular communication, the scientists
found they could control certain types
of T cells that inhibit the implanted
BMMSCs from forming new bone.
Importantly, the aspirin has no nega-
tive effects on other T cells subtypes
that the researchers found are helpful
to engineer new bone. The research-
ers concluded, “Although aspirin re-
duces TNF-a and INF-y production
with improved BMMSC-based tissue
regeneration, the therapeutic effect of
aspirin in preclinical tests and clini-
cal trials (for example, in improving
fracture healing) may be the focus of
future studies.”

*Mesenchymal stem cell-based tissue regeneration is
governed by recipient T lymphocytes via IFN-y and
TNF-o. Liu'Y, Wang L, Kikuiri T, Akiyama K, Chen
C, Xu X, Yang R, Chen W, Wang S, Shi S. Nat Med.
2011 Dec;17(12):1594-601.
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Daily aspirin
therapy:
Understand
the benefits
and risks

By Mayo Clinic staff

Daily aspirin therapy may lower
your risk of heart attack, but daily
aspirin therapy isn't for everyone. Is
it right for you?

You should take a daily aspirin only
if your doctor advises you to do so.
If you have had a heart attack or
stroke, your doctor will likely rec-
ommend you take a daily aspirin
unless you have a serious allergy or
history of bleeding. If you have a
high risk of having a first heart at-
tack, your doctor might recommend
aspirin after weighing the risks and
benefits. You shouldn't start daily
aspirin therapy on your own.
Although taking an occasional as-
pirin or two is safe for most adults
to use for headaches, body aches or
fever, daily use of aspirin can have
serious side effects, including inter-
nal bleeding.

How can aspirin prevent a heart at-
tack?

Aspirin interferes with your blood's
clotting action. When you bleed,
your blood's clotting cells, called
platelets, build up at the site of your
wound. The platelets help form a
plug that seals the opening in your
blood vessel to stop bleeding.

But this clotting can also happen
within the vessels that supply your
heart with blood. If your blood ves-
sels are already narrowed from ath-
erosclerosis — the buildup of fatty
deposits in your arteries — a fatty
deposit in your vessel lining can
burst. Then, a blood clot can quick-
ly form and block the artery. This
prevents blood flow to the heart and
causes a heart attack. Aspirin ther-
apy reduces the clumping action of
platelets — possibly preventing a
heart attack.

Should you take a daily aspirin?
You shouldn't start daily aspirin
therapy on your own in an effort to
prevent a heart attack. Your doctor
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both the suitable indications of
the patient and the correct appli-
cation of the materials and tech-
niques available for that, in
accordance with the necessity
and goals of the aesthetic treat-
ment.

Disclosure
The authors declare no conflicts of interest
in this work
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acid (37%). This procedure in-
creases the surface energy of the
structure, which leads to a per-
fect wetting of the surface with
the bond. At this stage, care must
be taken to avoid contamination
with saliva and breath moisture,
which can reduce the surface en-
ergy of the enamel. Therefore,
isolation with a rubber dam is
highly recommended, which
lowers stress input during the
clinical procedure.’> While the
etching of enamel with phos-
phoric acid leads to a “frosty”
surface — a sign of a successful
procedure, because of its inor-
ganic composition and perfect
etchability — the effect of dentin-
bonding agents on dentin is dif-
ficult to control, due to its dif-
ferent composition of inorganic
and organic parts and tubular
structure. It is difficult to obtain
the correct dryness or wetness of
the surface, which is elementary
for a successful bond. Different
kinds of dentin-bonding agents
deal with surface wetness and
the obtaining of a hybrid zone in
various ways. Multiple bonding-
agent generations and different
concepts also lead to confusion
in dental practices.

Last but not least, dentin-bond-
ing systems are highly sensitive
to technique, especially when

perfect moisture control cannot
be guaranteed.®

In cases of dentin exposition,
sealing this structure with a
dental bonding agent is sug-
gested immediately after the
completion of tooth preparation
and before the final impression
itself10,31 because the newly
prepared dentin is ideal for the
adhesion?*+**** This technique,
called the “resin-coating tech-
nique,” consists of interposing a
layer of low viscosity resin be-
tween the dental substrate and
the luting cement.**-°

This procedure seems to pro-
duce an increase in the union
strength and a reduction of crack
formation, bacteria infiltrations,
and postoperative sensitivity, as
it allows for acid conditioning
of the enamel while avoiding
the conditioning of the dentin
and allowing better control of
the conditioning of the enamel.*
A substantial clinical advantage
is that this measure protects the
pulpodentinal organ and pre-
vents sensitivity and bacterial
leakage during the provisional
phase. The use of a conventional
adhesive with three steps or au-
toconditioning with two steps,
with polymerization of the adhe-
sive separated from the compos-
ite resin, isrecommended.’%3%%7

Table 1 Ceramic composition and surface treatment protocols

Ceramic

Conditioning

Feldspathic

hydrofluoric acid for 2 to 9.5%
min; 1 min washing; silane 2.5
application

Leucite-reinforced

;hydrofluoric acid for 60 s 9.5%
min washing; silane application 1

Lithium disilicate-reinforced

;hydrofluoric acid for 20 s 9.5%
min washing; silane application 1

Note: Adapted with permission from Soares CJ, Soares PV, Pereira JC, Fon-

seca RB.

Surface treatment protocols in the cementation process of ceramic and labo-

ratorycomposite

restorations: a literature review. J Esthet Rest Dent. 2005;17:224-235. ©

2005 John Wiley & Sons, Inc.11
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Ceramic

Effective etching of the ceramic
surface is considered an essen-
tial step for the clinical success
of indirect ceramicbonded resto-
rations and direct ceramic repair
procedures.

Alteration of the surface topog-
raphy by etching will result in
changes in the surface area and
in the wetting behavior of the
porcelain. This may also change
the ceramic surface energy and
its adhesive potential to resin.
Differences in ceramic compo-
sition will also produce unique
topographic changes after etch-
ing procedures.'®*° The enhance-
ment of bonding through modi-
fication of the internal porcelain
surface is advocated in order
to increase the intimacy of the
bond; this may be achieved by
exposing the porcelain surface
to acid or by air abrasion with
alumina particles.

The aim of pre-cementation
surface modification of the por-
celain is to increase the surface
modification of the surface area
available for bonding and to cre-
ate undercuts that increase the
strength of the bond to the resin
luting cement.*®

The treatment of the ceramic
surface is different according to
its composition. The three vari-
eties mentioned in this review
— feldspathic ceramic, leucite,
and lithium disilicate-reinforced
ceramic — however, are similar
in this respect. All of these must
be conditioned with hydrofluoric
acid and silane."*° Acid condi-
tioning with hydrofluoric acid is
efficient in removing superficial
defects and rounding off the re-
maining flaw tips, thereby reduc-
ing stress concentrators and in-
creasing the overall strength.38
Clinical studies have indicated
that this protocol significantly
increases the expected clinical
life span of the restoration.'” The
difference between these sys-
tems is the period of acid con-
ditioning with hydrofluoric acid
(9.5%) (Table 1). Silanization of
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etched porcelain with a bifunc-
tional coupling agent provides a
chemical link between the luting
resin composite and porcelain. A
silane group at one end chemi-
cally bonds to the hydrolyzed
silicon dioxide at the ceramic
surface and a methacrylate group
at the other end copolymerizes
with the adhesive resin. Single-
component systems contain si-
lane in alcohol or acetone and
require prior acidification of the
ceramic surface with hydrofluo-
ric acid to activate the chemical
reaction. With two-component
silane solutions, the silane is
mixed with an aqueous acid so-
lution to hydrolyze the silane, so
that it can react directly with the
ceramic surface.’

Luting cements

The clinical success of laminate
veneers depends on the cementa-
tion of the indirect restorations,
among other factors.! Due to the
inherent brittle nature of ceram-
ics, adhesive cementation is used
to improve fracture resistance by
penetrating flaws and irregulari-
ties on internal surfaces, mini-
mizing crack propagation, and
allowing a more effective stress
transfer from the restorative to
the supporting tooth structure.39
Luting cements are versatile ma-
terials that can achieve excellent
aesthetic results.

They are recommended for ce-
mentation of veneers, inlays,
onlays, and all-ceramic restora-
tions and fiber posts, for their
adhesion capacity with the tooth,
as with restorative materials,
such as ceramics and composite
resin.’’ The organic matrix of the
cements is generally composed
of the same composite resin
monomers, while the inorganic
component

(to a Table 1 Ceramic composi-
tion and surface treatment pro-
tocols lesser extent, to give the
material viscosity and fluidity) is
comprised of silanized particles,
usually of glass or silica.'

The resin cements have good

retention and resistance to frac-
ture, but the adhesive cementa-
tion technique is sensitive and
associated with a high incidence
of postoperative sensitivity.>*4!
Luting cements may be classi-
fied into two subgroups: (1) ce-
ments associated with the use
of conventional or self-etching
adhesives, and (2) self-adhesive
cements, which do not require
any prior conditioning of the
tooth structure.*’

The chemical and physical prop-
erties of luting cements are im-
portant for the clinical success of
indirect restorations. Their prop-
erties, ideally, must include: ca-
pacity to promote a stable union
between the restorative material
and the tooth surface; resistance
to traction and compression; a
suitable elasticity modulus; vis-
cosity to allow for the suitable
thickness of the cementation
line and the complete settlement
of the restoration; and biocom-
patiblity.*' These properties are
essential for the durability of the
restoration, because they are ef-
ficient in preventing microleak-
age, fracture, or displacement of
the restoration.*” In comparison
with traditional cements, such as
zinc phosphate and glass iono-
mer, several studies point to the
luting cements as the most suit-
able in relation to the physi-
cal properties necessary for a
cementing agent.” In the case
of luting cements (traditional
or self-adhesive), these proper-
ties are variables in relation to
several factors, such as the po-
lymerization of the cement, the
substrate treatment, dentin and
enamel, and the indirect restora-
tion, among others.

For cementation of porcelain ve-
neers, a light-curing luting com-
posite is preferred.7,39 A major
advantage of light-curing is that
it allows for a longer working
time compared with dualcure
or chemically curing materials.
This makes it easier for the den-
tist to remove excess composite
prior to curing and greatly short-
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ens the finishing time required
for these restorations.

In addition, their color stability
is superior compared with the
dual-cured or chemically cured
systems.”® Nevertheless, it is
important that there is enough
light transmittance throughout
the porcelain veneer to polymer-
ize the light-curing luting com-
posite. The porcelain veneer
absorbs between 40% and 50%
of the emitted light. The thick-
ness of the porcelain veneer is
the primary factor determining
the light transmittance available
for polymerization. The color
and the opacity of the porcelain
would have less influence on
the amount of absorbed light.”#°
Linden et al ** reported that the
opacity of porcelain became
more important for facings with
a thickness of 0.7 mm or more.
Consequently, the presence of a
porcelain veneer increases the
setting time of the resin com-
posite used beneath the veneer.’
In the case of porcelain with
a thickness of more than 0.7
mm, 7,44 light- cured resin com-
posites do not reach their maxi-
mum hardness. A dual-cured lut-
ing composite, which contains
the initiation systems for both
chemically and light-cured com-
posites, is advisable in these sit-
uations. With these latter luting
agents, a stronger bond can be
obtained with the porcelain. Fur-
thermore, higher values of hard-
ness were reported for the dual-
cure resin cements than for the
light-cured luting composites,
because of their higher degree of
polymerization.’

Summary and conclusion
Currently, the properties of ce-
ramics indicate that they are
materials capable of mimicking
human enamel and their me-
chanical properties are expand-
ing their clinical applications.
Therefore, based on this litera-
ture review, it is possible to con-
clude that the clinical success
of laminate veneers depends on
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Abstract:

Laminate veneers are a conservative treatment of unaesthetic anterior teeth. The continued
development of dental ceramics offers clinicians many options for creating highly aesthetic and
functional porcelain veneers. This evolution of materials, ceramics, and adhesive systems permits
improvement of the aesthetic of the smile and the self-esteem of the patient. Clinicians should
understand the latest ceramic materials in order to be able to recommend them and their applications
and techniques, and to ensure the success of the clinical case. The current literature was reviewed to
search for the most important parameters determining the long-term success, correct application, and
clinical limitations of porcelain veneers.

Keywords: dental ceramic, porcelain veneers, aesthetic treatment

Applications

The great progress in bonding
capability to both enamel and
dentin made with the introduc-
tion of multistep total-etch adhe-
sive systems, along with the de-
velopment of highperformance
and more universally applicable
small-particle hybrid composite
resin, has led to more conserva-
tive restorative adhesive tech-
niques for addressing unaesthet-
ic tooth appearance. Composite
resin can be used to mask tooth
discolorations and/or to correct
unaesthetic tooth forms and/or
positions. However, such resto-
rations still suffer from limited
longevity, because composites
remain susceptible to discolora-
tion, wear, and marginal frac-
tures, thereby reducing the aes-
thetic result in the long-term. In
the search for more durable aes-
thetics, porcelain veneers were
proposed to be durable anterior
restorations with superior aes-
thetics.

Laminate veneers should be used
as a conservative solution to an
aesthetic problem.’> The correct
indication for their use is the
main factor in the clinical suc-
cess of the application of ceram-
ic materials. The indications for
a no-preparation or minimally
invasive laminate veneer include
teeth that have: discoloration
that is resistant to vital bleach-
ing procedures; displeasing
shapes or contours and/or lack
of size and/or volume, requir-
ing morphologic modifications;
diastema closure; minor tooth
alignment, restoring localized
enamel malformations; fluorosis
with enamel mottling; teeth with
minor chipping and fractures;
and misshapen teeth.*> The se-
verity and extension of any of
these factors must be evaluated

because they will determine the
treatment goals, which have as
much to do with restoring proper
function as they do with aesthet-
ics. The use of a more aggressive
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preparation may be necessary to
achieve predictable, functional
results.

In many of these cases, the use
of stacked ceramics would often
not be the first choice. This fac-
tor is important when choosing
ceramic material. More exten-
sive restorations would benefit
from the stronger leucite-rein-
forced or lithium disilicate ma-
terials, excluding the application
of the feldspathic veneer.* The
contraindications must be recog-
nized as well. The placement of
veneers is contraindicated when
there is reduced interocclusal
distance; deep vertical overlap
anteriorly, without horizontal
overlap; or severe bruxism or
parafunctional activity.”® Se-
verely malpositioned teeth, the
presence of soft tissue disease,
and teeth with extensive existing
restorations are other factors that
prevent the placement of lami-
nate veneers.’

Generally, feldspathic porce-
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lain materials are indicated for
anterior teeth when significant
enamel is remaining.

When deciding whether to use
feldspathic veneers, it is also
necessary to undertake a flexu-
ral risk assessment. Flexural risk
tends to be higher when bonding
to a higher extension of dentin,
because dentin tends to be more
flexible than enamel. If bond-
ing to enamel, the flexural risk
is low to moderate. Tensile and
shear stress risk assessments are
also necessary when deciding on
feldspathic porcelain veneers.
Generally, higher tensile and
shear stresses occur when there
are large areas of unsupported
porcelain, deep overbites, or
overlaps of teeth; when bonding
to more flexible substrates, such
as dentin and composite; when
bruxism is present; and when the
restorations are placed more dis-
tally.” In these higher-risk clini-
cal situations, the glass ceram-
ics should be considered. Their
required major thickness for the
restoration may compensate for
this problem, since increased
thickness results in the increas-
ing of strength of this material.'®

Techniques

Preparation of teeth

The preparation of the teeth
greatly influences the durabil-
ity and color (translucency and
tonality) of the ceramic restora-
tion, since the tooth preparation
will determine the inner superfi-
cial contour and the thickness of
the ceramic material.

This stage is determined by the
evaluation of the condition of
the teeth, the indications of the
clinical situation, and the mate-
rial chosen (feldspathic or glass
ceramic).”>!"®* Concepts regard-
ing the preparation of teeth for
porcelain veneers have changed
over the past few years. Al-
though early concepts suggested
minimal or no tooth preparation,
current belief supports removal
of varying amounts of tooth
structure.*”'* The  prepara-

tion design for laminate veneers
should simultaneously allow
an optimum marginal adapta-
tion of the final restoration and
demonstrate utmost respect for
the hard tissue morphology.29
Enamel reduction is required to
improve the bond strength of the
resin composite to the tooth sur-
face. In doing so, the aprismatic
surface of mature unprepared
enamel, which is known to offer
only a minor retention capacity,
is removed.”'® In addition and
when possible, care must be tak-
en to maintain the preparation
completely in enamel to realize
an optimal bond with the porce-
lain veneer. Although the results
of the newest generation dentin
adhesive systems are very prom-
ising, the bond strength of por-
celain bonded to enamel is still
superior when compared with
the bond strength of porcelain
bonded to dentin.®’” Thus, one of
the main objectives of the tech-
nique is to maintain the entire
contour in intact enamel when-
ever possible, because the better
the adhesion between the veneer
and the prepared tooth, the bet-
ter the stress distribution in the
system enamel-composite—ce-
ramic. '8

The types of preparation dif-
fer only at the incisal region of
the tooth. At the cervical third,
the gingival margin of the ve-
neer must be located at the same
level as the gingival crest or
lightly subgingival for the an-
terior teeth. In this region, it is
difficult to obtain a preparation
with suitable depth while pre-
serving intact enamel; therefore,
in this place, the wear must be
approximately 0.3 mm. At the
medium third, the preparation
may achieve 0.5-0.8 mm.3,18
At the incisal third, the prepa-
ration may be modified. The
options include the “window”
preparation, the most conserva-
tive and maintain enamel in in-
cisal third, which results in a vis-
ible line between enamel, resin,
and ceramic; in addition, the re-
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maining structure is more prone
to fracture.

The other possibility is the
“feather” preparation, which re-
covers the incisal of the tooth,
maintaining its format. The criti-
cal points of this technique are
the difficulty in positioning the
ceramic restoration at the mo-
ment of its cementation and in
matching the optical properties
of the remaining incisal struc-
ture.” So, to obtain adequate
color properties at the incisal
third of the laminate veneers,
the preparation needs to allow a
thickness of ceramic of 1.5-2.0
mm, and this is possible with
the “overlap” preparation. At the
proximal region, the prepara-
tion must follow the papilla and
extend until interproximal con-
tact.'s*

Substrate treatment

The ceramic veneer technique
includes the bonding of a thin
porcelain laminate to the tooth
surface, enamel and/or dentin,
using adhesive techniques and a
luting composite to change the
color, form, and/or position of
anterior teeth.

The success of the porcelain
veneer is greatly determined by
the strength and durability of
the bond formed between the
three different components of
the bonded veneer complex: the
tooth surface, the porcelain ve-
neer, and the luting composite.’
Because of the improvements
to adhesive procedures, it is ex-
pected that the biomechanical
and structural integrity of the
enamel-dentin complex could
be partially mimicked using por-
celain veneers. The success of
bonding to teeth relies on suit-
able preparation and condition-
ing of the involved surfaces, the
ceramics, and the mineralized
dental tissues.**!

Tooth surface (enamel and den-
tin)

The enamel surface must be
conditioned with phosphoric
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One of the greatest advantages of
VMK Master is without doubt the
minimal shrinkage it offers. As a
result, finishing can be completed
in no time at all if the material has
been applied correctly. Working
with a pencil and contact spray is
recommended for better control of
the marginal ridges, the tooth shape
and the surface texture of the crown

(Fig. 9).

Natural surface shine

Final glazing with Vita Akzent
Glaze gives the veneer a soft, silky
shine, as well as improving bio-
compatibility of the restoration in
the cervical area. The glaze ma-
terial also lends the restoration
a 3-dimensional appearance and
optimizes surface microporosity.
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Fig. 1 Initial situation: metal post abutments from the restoration
12 years previously, with dark, discolored tooth substance

If smaller shade corrections to ad-
jacent teeth are still required, the
try-in in the laboratory provides the
opportunity for corresponding cor-
rections using Vita Akzent stains.
The appealing esthetics, enhanced
depth and the transparency of the
restorations are also demonstrated
to great effect in situ (Fig. 10 to 12).
Satisfied expressions on the faces
of both practitioner and patient pro-
vide good non-verbal feedback for
technicians that their work has been
successfully completed.

Conclusion

Only 12 years have passed since the
first crowns were fabricated, how-
ever this patient's case shows how
dynamic developments have been
in the dental world, with techni-

k
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cal progress an established part of
our lives. In the area of veneering
materials, VMK Master ceramics
combines progress with proven
practice.

However, the result of the case de-
scribed here also shows that mod-
ern metal ceramics do not need
to hide behind their all-ceramic
competitors. In fact, the opposite
is true: they remain a valid option,
particularly in cases such as these
where discolored stumps or metal
abutments must be masked. Indeed,
metal ceramics are anything but
passé

IMPORTANT: Please make sure to specify
the source where this was first published.
Taken from «DENTALZEITUNGY, issue
03/2012, Oemus Media, Germany
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Fig. 2 Metal framework with reduced vestibular margin for the

ceramic shoulder
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Fig. 7 VMK Master ceramic after initial firing. Inlays of Vita
Interno material support the shade effect
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Fig. 8 Corrective firing: the neck area is masked using cervical

material, the central area with translucent (white) material, and
finally, the incisal edge with a mixture of enamel, translucent and

dentine materials
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Fig. 9 Crowns after firing for the second time: marginal ridges Fig. 10 The crowns directly following cementation
and the surface structure are made visible with a pencil and
silver powder

material Fig. 4: Luminary material: these materials offer similar fluo-
rescence to margin material. The layering in the margin area is

Fig. 3 The fired opaque layer. The ceramic shoulder was built up : thick
approx 2 mm thic

using fluorescent marginal material
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Fig. 11 Shape and functionality: the progression of the upper
incisal edges matches those of the lower jaw
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Fig. 12 Natural surface shine: restorations veneered using VMK

Fig. 5 Luminary effect after firing Master meet the expectations of the practitioner and the patient

Fig. 6 Translucent layer before application of the enamel material.
The irregular surface gives the incisal area a natural appearance

Dental Medium KXXKXKKXXKKXXXXV0l.20.N0.3.2012 41 DentalMedium KXKXXXXKKXXXKXKXNVol.20.N0.3.2012 40



for shade determination along the
incisal edge, and for detailing and
shade modification in the cervical
and palatal areas.

Choice of ceramics

According to the files, the previous
restoration had been veneered us-
ing Vita Omega 900 ceramic. For
the current restoration, use of the
enhanced follow-up ceramic Vita
VMK Master was planned. With
this choice of material, the patient
was able to benefit from the tech-
nological progress of recent years,
as VMK Master allows esthetically
superior, high quality veneers to be
created in a cost-effective fashion.
The comprehensive selection of ad-
ditional materials enables natural,
customized adaption of the restora-
tion.

Shade and shape buildup

The framework comprised of the
gold alloy Argedent Y73 (Argen)
was reduced on the vestibular sur-
face in the area of the notch (Fig.
2) for application of a ceramic
shoulder. This shoulder prevents
the appearance of the gray gingival
margin typical of metal-ceramic
crowns, which is generally caused
by the shadow cast by the metal
framework in the margin area.

A wash opaque material (WO), fol-
lowed by an opaque (OP) material
is applied to the framework, which
is fabricated according to the manu-
facturer's instructions. It is impor-
tant that the transitions are carefully
masked in this case. Combining
both of these layers creates an ideal
bond with the metal framework.
The golden coloring of the wash
opaque material and the corre-
sponding opaque shade determine
how accurately the specified shade
can be achieved during veneer-
ing and how well it will match the
shade sample. The opaque material
is very easy to apply thanks to its
creamy consistency, allowing even
coverage of the framework to be
achieved without difficulty. For ap-
plication of a ceramic shoulder, it is
important to add the opaque mate-
rial over the reduced metal edge in
order to ensure a strong bond with
the shoulder material in this area.
The smooth, slightly shiny surface
indicates that the opaque material
has been correctly fired and that
preparations for veneering are thus
complete. Ceramic shoulders pre-

vent crowns developing grey mar-
gins For application of the ceramic
shoulder, the crowns are placed
back on the individual stumps after
opaque firing and margin material
(MN) applied to the vestibular sur-
face in the margin area of the notch.
This material is highly fluorescent.
As a result, the ceramic shoulder
subsequently provides for natural
distribution of light at the transi-
tion between the prepared area and
the gingiva.Using the indication
table for shades and materials pro-
vided in the working instructions,
M3 margin material is selected to
match shade 2R2.5 as determined
in the tooth neck area. Once the
margin material has been fired for
the first time, the crowns are fitted.
Any defects that have occurred are
corrected. Following firing for the
second time (corrective margin fir-
ing), the crowns are ready for layer-
ing (Fig. 3).

Two layering methods

There are two possible approaches
to layering in order to achieve the
required shades:

® Layering can begin in the conven-
tional fashion with shade-intensive
opaque dentine material. This ma-
terial is indispensable for ceramic
layering if space is limited.

8 Alternatively, luminary (LM) ma-
terial can be applied in the same
area. These highly fluorescent ma-
terials allow the natural fluores-
cence to be controlled and support-
ed, particularly in the case of very
thin layers.

In this case, layering is performed
using the second approach. In the
tooth neck area, a mixture of LM2
luminary material (sand shades)
and LM3 (yellow) is used, the cen-
tral area is filled using LM3, and
the edges coated with LM1 (white),
see Fig. 4. Luminary firing (Fig. 5)
is carried out separately once this
layering step has been completed.
Finally, the full tooth shape is built
up using dentine material. The fact
that the material can be easily sec-
tioned and layered has proven to
be beneficial. The material is also
extremely stable — making it ideal,
even for layering multi-unit bridges.
At this stage in modeling, the resto-
ration should already be shaped like
the final tooth — notwithstanding
material shrinkage and the space
required for firing a second time.

DentalMedium XXXXXXXXXXXXMXXXV0l.20.No.3.2012

Customized layering of the incisal
edge . In order to make space for
the incisal edge, layering in this
area is reduced and built up again
using translucent material (Fig. 6).
The availability of eight translucent
shades is sufficient in order to al-
low layers of varying transparency
to be applied in a similar fashion to
natural enamel. Dentine modifier
(DM) is ideally suited to the appli-
cation of mamelons and for achiev-
ing a natural appearance in terms of
depth. In this case, DM2 modifier
was selected. It is very similar to
natural mamelons, even under dif-
ferent types of lighting. Only after
preparation in this way is the incisal
edge coated with enamel EN1 ma-
terial (white). The intensive color
of the palatal surfaces is empha-
sized using DM4 dentine modifier
(orange). This material is also used
to supplement the contact points.
When smoothing the layered mate-
rial, ensure that the surface texture
is retained. A slight shine after fir-
ing indicates that the ceramic has
been fired correctly. Shade char-
acterization using Interno shades.
The highly fluorescent Vita Inter-
no shades are ideal for emulating
small details in the enamel. Using
these for specific applications en-
sures reliable and precise distribu-
tion of shade nuances (Fig. 7). At
this stage, shade control determines
the next steps. The patient's natural
teeth are highly transparent. In or-
der to replicate this effect, materi-
als with different levels of transpar-
ency are used for corrective firing.
As well as allowing a high level of
saturation to be achieved, the cervi-
cal materials also lend considerable
depth to the veneer. The CE2 cervi-
cal material is applied in the tooth
neck area (Fig. 8). In order to gen-
tly brighten the dentine in the cen-
tral area of the tooth without losing
transparency, this area is masked
with a thin layer of T1 translucent
material. EN1 enamel is used to
provide the incisal edge with a nat-
ural appearance, onto which a mix-
ture of 1M2 dentine, T4 translucent
and LM2 luminary material is ap-
plied. This slightly opaque range
creates the "halo" effect that is nec-
essary for a natural, life-like result.
Layering is completed by firing for
a second time.

Finishing is a thing of the past
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Dear Colleagues,Honorable
guests,

It is really with great pleasure and on
behalf of my colleagues members of
the Jordan Dental Association Coun-
cil, I would like to welcome you to
Jordan, Land of Ancient Civiliza-
tions, Petra, Rum valley, Dead sea,
Jerash and Aqgaba etc and experience
the hospitality of the Jordanian peo-
ple. I would also encourage you to
take active part in the rich scientific
program of the 23rd Jordanian Inter-
national Dental Conference to be held
in October 9 — 12, 2012 at Land Mark
Hotel in Amman.While we continue
our hard work to serve our colleagues
in the dental profession and as part
of our promised policy of perusing
our achievements one following the
other, we certainly believe that such a
remarkable scientific meeting would
improve our understanding of the
traditional modalities of Dental treat-
ment and exchange our experience,

Dr. Azim A.Qaddomi
President of Jordanian Dental
Association

Dear Colleagues, Distinguished
Speakers,

It’s with great privilege [ am cordially
inviting you on behalf of the Confer-
ence Scientific Affairs Committee
of the Jordanian Dental Association
to join us and urge you to fully par-
ticipate in the 23rd Jordanian Inter-
national Dental Conference under the
slogan “Dentistry Much Is Possible”
to be held in October 9 — 12, 2012
at Land Mark Hotel in Amman.This
meeting brings together some of the
most recent advances along with the
traditional modalities of Dental treat-
ment in this expanding field as well
as specialized workshops including
oral implants. Some of the world’s
most renowned figures will present
their areas of expertise, including sev-
eral well-known regional specialists.
Warmly welcoming you to this excit-

ing upcoming conference .

Dr. Mohammad Sartawi,
President Of The Conference Scientific
Affairs Committee

DentalMedium XXXV 0l.20.No.3.2012
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Clinical case

VITA VM K MaSter is a high quality metal ceramic

that enables esthetically superior veneers
as part of a comprehensive treatment system.

Source : DENTALZEITUNGYY, issue 03/2012, Oemus Media, Germany

In this day and age, can restorations with a metal framework still be considered an alternative to all-
ceramics? Given the esthetic and functional requirements that today's patients place on their restora-
tions, this question is justified. After all, all-ceramic restorations have set the benchmark, particularly in
terms of esthetics. In addition to esthetics, there are numerous other factors that also play a role when
selecting the ideal restoration. For example, not every patient can be treated with a non-metal solution.
In such cases, the dental surgeon and dental technician are faced with the challenge of ensuring that the
metal framework does not compromise the esthetics of the restoration. Thanks to technical innovations
and continued developments in ceramic materials, the potential for successful outcomes when working
with metal frameworks is now better than ever.
However, the choice of material is not the only factor in ensuring a convincing result. Ultimately, dental
surgeons and technicians must utilize their technical expertise and experience so that the right solution
can be achieved in consultation with the patient. New procedures are being developed every day that
bring dental surgeons and technicians closer to their goal of reconstructing lost dental substance in the

most natural way possible.

In the case of all-ceramic restora-
tions, the translucency of the ce-
ramic is used to achieve a natural
effect. In the cervical area, for ex-
ample, the problem of dark crown
margins does not present itself. In
the case of metal-ceramic restora-
tions on the other hand, targeted
preparation and systematic imple-
mentation of ceramic materials are
used to achieve a comparable effect.
This is the only way to provide suf-
ficient scope for superior esthetics
with metal ceramics. The following
case demonstrates the importance
of a systematic approach when us-
ing metal-ceramic components.
Clearly a case for metal ceramics
12 years ago, the patient, who was
approximately 30 years old at the
time, was fitted with four anterior
crowns on the recommendation of
a dental surgeon. At the age of 17,
the crowns on his four incisors had
been partially lost in a fight. The re-
sult was that the stumps first had to
be reconstructed using metal post
abutments before crowns could be
fitted.

This involved standard restoration
with shade A2, which was per-
formed without specialized proce-
dures such as shade determination
in the laboratory. In 2012, the pa-
tient returned to our practice and
asked whether his repairs could

not be reviewed given the techni-
cal developments in the meantime
in other words, whether they could
be improved upon. He wanted
crowns with as natural an appear-
ance as possible in terms of shape
and shade.

Following discussion and consider-
ation of the available treatment op-
tions, the patient once again chose a
metal-ceramic restoration. This de-
cision was due not least to the fact
that it would have been virtually
impossible to mask the four stumps
that had been fitted with metal abut-
ments using an all-ceramic solution
(Fig. 1).

Preparation

The required photographic images,
diagnostic models and wax-ups
were created and the condition of
the periodontium, the shape of the
dental arch and the facial propor-
tions determined. The teeth were
cleaned professionally 1 week prior
to the start of treatment.
Determining the characteristics of
the dentition

The tooth shade should normally
be determined in daylight before
the teeth are milled, as preparation
dries out the tooth substance, mak-
ing the actual shade lighter. If the
teeth are bleached shortly before
treatment, there should be an inter-
val of at least four weeks between

DentalMedium KXXXKXXXKXXXXXXXV 0].20.No.3.2012

this procedure and stabilization of
the shade effect. Only then is reli-
able shade determination possible.
Environmental factors also affect
shade selection: make-up, the color
of the patient's clothing and pos-
sibly even colored contact lenses
worn by the patient can affect the
impression of the shade. As the
eyes tire after just a few seconds,
the first impression is crucial. To
relax the eyes, it helps to focus on a
grey surface.

Lightness, saturation and hue can
be determined using the Vita Tooth-
guide 3D-Master, for example, or
the Vita Linearguide 3D-Master.
The Vita Easyshade Compact spec-
trophotometer is useful for deter-
mining the basic shade.

The structure and shine of the tooth
surface also play an important role
in achieving an esthetically con-
vincing result. Photographic im-
ages and drawings created before
treatment begins provide informa-
tion on the shape or particular indi-
vidual features.

In this case, the lower incisors as
well as the patient's wishes and
expectations served as a reference
for the tooth shade. 2R2.5 was de-
termined as the basic shade in the
tooth neck area, with 1M2 in the
central area. Shade samples of the
materials used provided the basis
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More information can be found at
www.bego-implantology.com

or requested by sending an e-mail to
info@bego-implantology.com.
bremer@bego.com

New Dental Product

: Bego d&5,3J duyuz £)) ENY)
483501 dale ] Bzl dolewl] gais 2012 Jsbl (o hlite) utdys Gimhad (1o dilha 83ale daled Bego 45 Canid
. CAD / CAM dudizy (§o1,3] ISy mral (48 (inkad o Busly dehad dalow] CIS sl . Busly dshad oy dal3L)
Bzl daleal) dlell dowigh polgzdl O U3 ] d3L5] umhad e daled] J5lgd dusid) Bece™ Subplus dale )] o
- Ol § 8y 8333 dusmy i) Olhasll @o 38193 Ty pw Uads o) 54 lirn mrabl gotlll basdlly 3l L
New from BEGO Implant Systems
Two-piece prefabricated BeCe® Sub-TecPlus ceramic abutment
From September 2012, BEGO Implant Systems will offer a new two-piece prefabri-
cated ceramic abutment. This addition to their product portfolio will complement
the one-piece prefabricated ceramic abutments and one or two-piece ceramic abut-
ments, which are made individually using the CAD/CAM technique.
The new BeCe® Sub-TecPlus ceramic abutment combines the advantages of a
two-piece, individually produced ceramic abutment with the rapid availability of a
prefabricated ceramic abutment. In addition to the optimised geometry of the new
abutment in the form of a prefabricated gingival line, which enables a fast adjust-
ment to individual anatomical characteristics, the stability of the entire abutment
has undergone a manifold increase.
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Peri- implantitis treatment: Morita experts present an innovative and revolutionary method

for treating peri- implantitis

Dietzenbach, Germany, August 2012- The clinical picture of peri- implantitis presents a
serious dental problem, whose spread constantly increases and which, as yet, lacks a defini-
tive evidence- based treatment method. The long- stading dental company Morita has once
again led the way with an innovative solution and presented a method for the treatment of
peri- implantitis at this year’s Europerio 7 in Vienna, Austria, that has already been used

successfully in Japan and was developed in 000£¢ration with renowned Japanese dental
practitioners. In a seminar the inventor Dr. Atsuhiko Yamamoto explained the treatment
procedure for the first time in Europe and demonstrated the effectiveness of the method and

MORITA

the equipment used in the treatment. Peri- implantitis — a major clinical challenge

Contact :www.ichiropro ,
www,bienair.com

J. Morita Europe GmbH - Julia Meyn - Justus-
von- Liebig- Strafle 27a 63128

Dietzenbach, Germany -

Tel.: +49 6074/ 836 - 0 - jmeyn@morita.de -
www.morita.com/europe
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A touch of Swiss genius
Bien-Air is enabling dental surgeries to make use of the iPad with a revolutionary
system The Swiss company Bien-Air is revolutionising the dental industry. It has
just launched a pioneering world first onto the market: iChiropro enables practitio-
ners to control their implantology and surgery system using an iPad. Long awaited
but now finally available, this major innovation offers them unprecedented new
functions which will simplify their work thanks to a more intuitive approach and
a control system with a perfectly ergonomic design. This is a stroke of genius for
Bien-Air, located in Bienne at the heart of the Swiss Watch Valley. It is the first
company to develop and manufacture such a system. It has already impressed the
biggest players: In fact, iChiropro has just been chosen by the world's second biggest
dental implant maker, Nobel Biocare. iChiropro is the newest trend in dental surger-
ies across the globe.
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Visit www.beamtoothbrush.com
for more information.
The Beam Brush will launch in Summer 2012.

Fig. 1: (from left to right:) Prof. Heinrich Kappert, Di-
rector R&D Technologies, Willi Geller, Armin Ospelt,
Head of Global Marketing

For more information please contact:
Ivoclar Vivadent AG -

Bendererstr. 2 - 9494 Schaan -
Principality of Liechtenstein

Phone: +423 235 35 35

E-Mail: info@ivoclarvivadent.com -
www.ivoclarvivadent.com
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Does Your Toothbrush Have an App?

The average person brushes their teeth for only 46 seconds, but is 50% more likely to
brush their teeth for a full two minutes when using just a simple timer. Dentists agree
that strong home oral care habits are a major factor in not only an individual’s oral
health, but also their overall health. In the age of digital medicine, a new opportunity
is present for technology to help improve oral health. The Beam Brush is the world’s
first smart toothbrush, a manual brush that monitors oral hygiene habits and reports
them to a smartphone app.

Beam contains embedded sensors that upload brushing length and fre(ciluency data
to an easy-to-read interface. Users also have the option to send their data to their
dentist ahead of cleanings so home oral hygiene characteristics can be considered in
treatment planning.

The interactive Beam app displays a two-minute timer with the ability to play any
song on the phone through the app while brushing. It even issues alerts when it’s
time to replace the brush head ang) can even order it automatically! Multiple brushes
can be managed from a single app, so the whole family can easily compare statistics
and interact.

A patient education section includes a plethora of professional dental content, and
the Beam Goals feature allows all users to participate in achieving brushing mile-
stones that result in real-world incentives. Dentists and health and wellness busi-
nesses are also involved in advertising products and services in prime locations on
the app, as well as sponsoring Beam Goals for special promotions.
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Mr. Willi Geller visits Ivoclar Vivadent

Willi Geller paid a one-day visit to the headquarters of Ivoclar Vivadent AG in the
Principality of Liechtenstein. The discussions conducted on the occasion served the
purpose of exchanging ideas and experiences.

Current market trends and new technologies were at the centre of the discussions.
Particular attention was given to the pros and cons of traditional and state-of-the-
art techniques, which were weighed up against each other. Mr Geller emphasized
the great responsibility of the dental industry within the context of introducing new
products, as the high esthetic and functional requirements placed on dental restora-
tions today need to be met.
He also used his visit to obtain information about the products of the IPS e.max
system from Ivoclar Vivadent, in particular about the esthetic possibilities opened
lﬁby these materials.

e discussions, which took place in an informal setting, were characterized by a
cooperative spirit and mutual appreciation.
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fit perfectly in the hand and thus guarantee lasting pre-
cise results.

Instruments with class: Sirona launches new straight and contra-angle handpieces

First class treatment results and fatigue-free working — with innovative updates of straight and contra-angle handpieces from the
Premium class, Sirona from Bensheim has upgraded its model series T1 CLASSIC and T1 LINE. The newly introduced T2 LINE
series of the Comfort class offers outstanding functional characteristics and reliability, enabling the dentist to concentrate wholly on
treating the patient. Bensheim/Salzburg, 11 July 2012. Dentists opting for Sirona instruments can now make a precise and tailor-
made choice from an extended range. The technology leader in dentistry has launched the new Premium and Comfort instrument
classes for its straight and contra-angle handpieces. The Premium class includes the two model series T1 CLASSIC and T1 LINE
with a range of innovative updates. In the Comfort class, the robust T2 LINE model series offers impressive reliability and func-
tional characteristics. All the products have one thing in common: top quality thanks to state-of-the-art technology. “Along with
the knowledge and manual skill of the dentist, the success of a treatment also depends very much on the quality of his instruments”,
says Sirona Product Manager Frank Peichl. “Only straight and contra-angle handpieces which fit well in the hand and can be easily
guided ensure precise operating results. This was our main focus when it came to product development

For further information please contact: Sirona Dental GmbH Wasserfeldstrasse 30 A-5020 Salzburg sAustria sP +43 (0) 662 /
2450-0 sF +43 662 2450-109590 contact@sirona.comwww.sirona.com
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For more information,
contact Charlotte Cligg or visit a-dec.com

A-DEC LED WINS DESIGN AWARD FOR EXCELLENCE

A-dec has been awarded the 2012 Silver International Design Excellence Award (IDEA) for Medical & Scientific Products.

The award-winning A-dec LED dental light features A-dec’s advanced light emitting diodes (LED) technology, which has been
optically engineered specifically for dentists and the treatment room environment. Being awarded the IDEA Silver means A-dec
joins other winners this year such as Nest, Boeing, Audi, Microsoft, and Samsung. From a design standpoint, the A-dec LED
Light has been recognized for its clean distinctive form, intuitive functionality, and smart use of materials. The product’s aesthetic
is noted for its restrained use of extraneous styling elements. Its elegant and precise mode indicators, matte aluminum finish and
elimination of functional clutter create a clean, refined look not typically found with operatory lights. In terms of performance, the
A-dec LED Light has been well received by dentists because of its overall illuminance, maneuverability, control, low cost of own-
ership, and ability to keep clean. “Because a dental light is so central to the treatment environment, we emphasized simplicity—a
light that is both sophisticated and familiar,” says A-dec Chief Industrial Designer Jason Alvarez. “Our goal was to enhance and
add assurance to everything about the dental room experience—to help dentists and assistants focus on their work instead of the
equipment.” About IDEA IDEA honours are based on a jury selection from the Industrial Designers Society of America (IDSA).
Founded in 1980, the IDEA program fosters business and public understanding about the impact of industrial design excellence on
the quality of life and the economy. The Henry Ford houses IDEA winners in its permanent collection to continue to tell the story
of American innovation.
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SonicFill™ Sonic
Activated, Bulk Fill Composite

What can we do to simplify and improve your daily practice? At Kerr, our
commitment to answering this question leads us to continually develop
and introduce new advances in dentistry. It is with great pride that we are
in a position of being first-to-market with a truly innovative technology.
SonicFill™ is a unique time-saving system we believe will change the way
you do posterior composite restorations. Comprised of a specially designed
handpiece and a new composite material, you now have a faster, more ef-
ficient method to bulk fill posterior cavities in a manner that simplifies the
process without compromising quality. Backed by Kerr’s exclusive knowl-
edge of material science that is powered by an innovative use of sonic en-
ergy, the ability to simply place a single increment of material, contour, cure
and polish is achievable. And with SonicFill’s extraordinary strength, low
shrinkage and high depth of cure, you won’t sacrifice quality for speed. The
solid research behind these new technologies represents our commitment to
you and your patients. This portfolio of research proves the clinical excel-
lence behind SonicFill.™ We invite you to experience Kerr’s latest innova-
tion, SonicFill,™ one of the most exciting advances in restorative technol-
ogy. Several research and studies has been undertaken ,covering Marginal
Quality and Associated Cusp Displacement of SonicFill™ Restorations,
Marginal Quality and Associated Cusp Displacement of SonicFill™ Res-

Bt "ﬂ.” 0 = SR torations, Monomer Conversion of various thicknesses of SonicFill™ and
R e bl me . EOm competitive products ,Viscosity change of SonicFill™ when subjected to
sonic vibration ,Microleakage in Class II preparations restored with the
SonicFill system information please contact : www.kerrdental.com/sonicfill

-www.sonicfill.eu
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Innovations

Arak Miswaak Holder

Dr. M.Ayman Makhzoum D.D.S
Aom-ms@hotmail.com
Patent no 5771

Alternative Medicine is a very
common trend these days as
more and more people are seek-
ing natural remedies and mov-
ing away from pharmacological
products

There are many forms of al-
ternative medicine like Herbal
medicine , Acupuncture and Fire
Cupping or Hijama.

Miswaak = Natural toothbrush
with no need for tooth paste

Miswaak

Miswaaks are twigs tak-
en from the Arak trees and
used by some Muslims all over
the world for hundreds of years.
This is to follow prophet Mo-
hammad’s (PBUH) guidance,
satisfy Allah and maintain oral
hygiene.
The Miswaak 1is an “
natural toothbrush”
Studies showed that there are
about 182 kinds of trees which
we can obtain Miswaak twigs
from . About 158 kinds of them
are found in Africa . The most
famous and usable kind of them
is the Arak Tree .
What chemicals are found in
Miswaak?
Most people uses Miswaak in

organic

unhealthy manner without real-
izing they do more harm than
good to their oral health rather to
their heal in general .this is due
to keeping the miswaak in their
pockets without any protection
from contamination with bacte-
rial environment that might be
exist .

The Modern Miswaak Holder:
It is a pen like, easy to hold and
use .

A cylinder that could be metal-

lic or plastic which resembles a
toothbrush or a pen. The inner
part is to keep a Miswak rod and
1t has a strong spring attached to
it. The other end will be concave
and serrated to apply pressure
and hold the Miswak piece and
prevent it from movement. From
the outside there is an easy to
grip handle.

It has a small serrated cylinder
2 c¢cm long which is perpendicu-
lar to the original rod holding the
miswak piece. This has a nice,
clean cover.

Why Using A Miswaak Holder?

1- To clean all the surfaces of the
teeth because it is very difficult
to reach all angles and region in
the mouth by its straight shape
Miswaak is straight rod, the ac-
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tive part of it can not reach the
anterior & posterior palatal re-
gions in the maxilla or the ante-
rior & posterior lingual regions
in the mandible. Therefore the
new holder which resemble a
classic tooth brush will make it
more effective and a lot easier to
use.

2- To use it in correct way by re-
placing the used parts regularly.
It is a custom for people to use
the miswaak wrongly. They
rarely remove the used active
part and discard the dirty piece.
The modern misswak holder
will enable users to put new
Miswaak pieces to replace the
old, used and dirty ones. Thus
enabling an easy and clean us-
age of the Miswaak

3- Keep the Miswaak fresh and
clean by a nice cover

Miswaak users used to put it in
their mouths and return it to their
pockets with what it is holding
of germs and bacteria. That will
pollute it with more germs and
dirt from their pockets.

4- Taking it out and about

Easy way to keep mouth hy-
giene everywhere and anywhere
. You don’t need to worry about
toothpaste ....

It is an organic natural tooth
brush . This is especially im-
portant when people in the west
and all over the world are always
looking to consume and use or-
ganic materials .

5- Spreading the use of Mis-
waak to all nations all over the
world.

This modern stylish of the new
Miswaak holder will augment
and enhance its use worldwide.

Conclusion

A nice box contains Miswaak
holder with Miswaak pieces for op-
timal use of this blessed habit.
Arak Miswaak holder is a nice
and clean way to keep and spread
the use of this great organic tooth
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brush.

Studies and WHO recommenda-
tion

A miswak should be one hand span
in length when selected. If it be-
comes dry, it should be soaked in
rose water to soften the end bris-
tles. The end should be cut afresh
to ensure hygiene and should never
be stored near a toilet or sink. The
brush may be created by cutting
Salvadora persica’s branches in-
stead of its roots (as done in the Su-
dan), keeping in mind that the tree’s
roots can retain humidity more so
than its branches. This favors more
long-term usage. There is also a
toothpaste made from miswak ex-
tract that can be purchased in the
Middle East, South Asia, Southeast
Asia, Europe and North America.
A 2003 scientific study comparing
the use of miswak with ordinary
toothbrushes concluded that the re-
sults clearly were in favor of the us-
ers who had been using the miswak,
provided they had been given prop-
er instruction in how to brush using
it.2) The World Health Organization
(WHO) recommended the use of
the miswak in 1986 and in 2000 an
international consensus report on
oral hygiene concluded that further
research was needed to document
the effect of the miswak*!

Dr. Rami Mohammed Diabi, who
spent more than 17 years research-
ing the effects of miswak on health,
and especially its anti-addiction ef-
fects on smokers (curative and pre-
ventive sides), has opened a field
of science and research with his
last publication: “Miswak Medi-
cine Theory” or Sewak Puncture
medicine®® which led him to what
is called Beyond Sewak: World of
Science and Research.l® Miswak
also is contributing in the fight
against desertification,!” thereby af-
fecting our environment and
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global climate.

Miswak extract vs. oral disinfect-
ants Studies indicate that Salvadora
persica extract is somewhat compa-
rable to other oral disinfectants and
anti-plaque agents like Triclosan
and Chlorhexidine Gluconate if

used at a very high concentration.
(81091

(Wikipedia, the free encyclopedia)
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Characteristics of Foods of Individuals with Malocclusion
According to Presence or Absence of Difficult-to-chew Food

Yuriko Abe1, Mariko Miyatani1, Etsuko Motegi1, Mayumi Nomura1, Michiyo Kawano2, Sachie Yanagisawa2, Takenobu Ishii1 and
Keniji Sueishi1 1) Department of Orthodontics, Tokyo Dental College 2) Wayo Women»s University
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Key words: Malocclusion—A questionnaire survey—Physical properties of the food

Fundamental law for food education was aimed chiefly at promoting better understanding of food not at oral function
such as occlusion and chewing ability in human being. It is necessary for occlusion to be good for the healthy chewing.
This study was conducted to examine physical properties of the foods perceived to be difficult to chew by individuals
with malocclusion. The subject were 43 pre-orthodontic patients presenting to the Orthodontic Department of Tokyo
Dental College Chiba Hospital (mean age 23.1 years). A questionnaire survey on 55 foods was carried out to have the
subjects rate the difficulty of chewing each food.

French bread, beef steak, squid, rice cake, pork cutlet, etc. were picked up by many patients, especially open bite and
reversed occlusion. The physical properties of those foods showed high hardness, elasticity, aggregability and adhesion
values. These results suggested that the patients with malocclusion need to improve their occlusion rather than cutting
food into small pieces for balanced eating.

(The Shikwa Gakuho, 110: 767-774, 2010)
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Occlusal Force Levels of Individuals with Malocdusion According to
Presence or Absence of Difficult-to-chew Food

Mariko Miyatanil, Yuriko Abel, Etsuko Motegil, Mayumi Nomural, Michiyo Kawano2,
Sachie Yanagisawa2, Takenobu Ishiil and Kenji Sueishil 1Department of Orthodontics, Tokyo Dental College 2Wayo Women’s University
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Although malocclusion has been associated with chewing difficulty, few studies have examined this relationship from
a food standpoint. This study was designed to analyze occlusal force levels of individuals with malocclusion according
to the presence or absence of difficult-to-chew food. The study included 43 pre-orthodontic subjects with malocclu-
sion visiting the Orthodontic Department of Tokyo Dental College Chiba Hospital (mean age 23.1 years). The control
group consisted of 25 subjects with individual normal occlusion (mean age 25.1 years). A food questionnaire was car-
ried out to see if they had any food they felt difficult to chew. Their occlusal force levels were then measured with the
Dental Prescale as an objective measure of occlusal force. Pre-orthodontic subjects without difficult-to-chew food in the
malocclusion group had an occlusal force of the 725.78 +378.83 N. This was higher than the 533.25 £258.58 N of the
malocclusion subgroup with difficult-to-chew food, but significantly lower than the 1,144.24+332.92N of the normal
occlusion group without difficult-to-chew food (p<0.01). The results indicated a discrepancy between subjective and
objective assessments of chewing difficulty
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Scientists using nanotechology at the University of Maryland School of Dentistry have created the first cavity-filling
composite that kills harmful bacteria and regenerates tooth structure lost to bacterial decay.

Rather than just limiting decay with conventional fillings, the new composite is a revolutionary dental weapon to control
harmful bacteria, which co-exist in the natural colony of microorganisms in the mouth, says professor Huakun (Hockin)
Xu, PhD, MS.

“Tooth decay means that the mineral content in the tooth has been dissolved by the organic acids secreted by bacteria
residing in biofilms or plaques on the tooth surface. These organisms convert carbohydrates to acids that decrease the
minerals in the tooth structure,” says Xu, director of the Division of Biomaterials and Tissue Engineering in the School’s
Department of Endodontics, Prosthodontics and Operative Dentistry.

After a dentist drills out a decayed tooth, the cavity still contains residual bacteria. Xu says it is not possible for a dentist
to remove all the damaged tissue, so it’s important to neutralize the harmful effects of the bacteria, which is just what the
new nanocomposites are able to do.

The researchers also have built antibacterial agents into primer used first by dentists to prepare a drilled-out cavity and
into adhesives that dentists spread into the cavity to make a filling stick tight to the tissue of the tooth. “The reason we
want to get the antibacterial agents also into primers and adhesives is that these are the first things that cover the internal
surfaces of the tooth cavity and flow into tiny dental tubules inside the tooth,” says Xu. The main reason for failures in
tooth restorations, says Xu, is secondary caries or decay at the restoration margins. Applying the new primer and adhe-
sive will kill the residual bacteria, he says.

Fillings made from the School of Dentistry’s new nanocomposite, with antibacterial primer and antibacterial adhesive,
should last longer than the typical five to 10 years, though the scientists have not thoroughly tested longevity. Xu says a
key component of the new nanocomposite and nano-structured adhesive is calcium phosphate nanoparticles that regener-
ate tooth minerals. The antibacterial component has a base of quaternary ammonium and silver nanoparticles along with
a high pH. The alkaline pH limits acid production by tooth bacteria.

“The bottom line is we are continuing to improve these materials and making them stronger in their antibacterial and
remineralizing capacities as well as increasing their longevity,” Xu says.

The new products have been laboratory tested using biofilms from saliva of volunteers. The Xu team is planning to next
test its products in animal teeth and in human volunteers in collaboration with the Federal University of Ceara in Brazil.
The University of Maryland has patents pending on the nanocomposite and the primer and adhesive technologies, ac-
cording to Nancy Cowger, PhD, licensing officer with the University’s Office of Technology Transfer (OTT).

*University of Maryland

College Park, MD 20742-5411

Website http://www.umd.edu/

Wikipedia http://en.wikipedia.org/wiki/University of Maryland, College Park
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