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abutment teeth. The image showing
the preparations helped the labora-
tory to assess the required degree
of opacity for the framework struc-
ture. Given the different levels of
translucency, the different buildups
of the abutment teeth and to ensure
an improved masking capability in
case of a relapse of the discoloura-
tion, the treatment team chose to
use press ceramic ingots with a me-
dium opacity level in shade 0 (MO
0). The IPS e.max® Press frame-
works were veneered with the IPS
e.max® Ceram veneering ceramic
in the shade A2 (Fig 8). Fig 8 Lith-
ium disilicate-based 360° veneers
made of IPS e.max Press. In order
to better mask the dental structure
with a minimum layer thickness,
an MO ingot was selected. Fig 7
The built-up and prepared incisors.
Given the severe degree of destruc-
tion, adhesively cemented fibre-re-
inforced composite posts combined
with mouldable composite materi-
als were used.

Try-in and seating

After removal of the temporary res-
torations, residues of the bonding
agent were removed with cleaning
brushes and a fluoride-free clean-
ing paste. In order to check the
shape and shade of the veneers in
the patient’s mouth, the restorations
were tried in with a shaded glycer-
ine gel (Try-in Paste, Variolink II,
whiteopaque). A perfect masking
of the abutment teeth was already

achieved at this stage and the
resulting situation showed a harmo-
nious appearance regardless of the
substructure (Figs 9 and 10).

The inner aspects of the glass-
ceramic veneers were etched with a
hydrofluoric acid gel (< 5% IPS®
Ceramic Etching Gel) for 20 sec-
onds. Subsequently, a bonding
agent (Monobond Plus) was
applied. Only the multistep dentin
adhesive system Syntac was ap-
plied to the tooth.

The restorations were luted into
place with the Variolink II system
(white-opaque) (Fig 11).

Conclusion

A light transmission which corre-
sponds to that displayed by natural
teeth was achieved by using trans-
lucent build-up materials in con-
junction with glassceramic lithium
disilicate veneers (Fig 12). The
final outcome with regard to func-
tional and esthetic parameters was
found to be very satisfactory at the
final evaluation.

The tooth shade was in perfect har-
mony with the surrounding denti-
tion. In addition to removing the
severe discolouration of the hard
and soft tissues, we were able to
correct the tooth position and adjust
the tooth proportions (Fig 13). The
patient was fully satisfied with the
esthetically pleasing outcome and
did not experience any phonetic
problems resulting from the correc-
tion of the tooth position (Fig 14).

1 and 2).
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Fig 13 Postoperative view with mandible in protrusion. The
final check of the functional and esthetic parameters was
satisfactory. The tooth shade excellently matched the ad-
jacent teeth.
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Fig 14 Portrait image of the final
outcome: The discolourations were
removed, the tooth position cor-
rected and the tooth proportions
adjusted (for comparison, see Figs

(Whiteopaque Try - in Paste, Variolink IT)
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Fig 5 The root canal fillings were checked prior to the inter-
nal bleaching procedure, and the cemento-enamel junction

was additionally sealed. The cavities were now ready for

the application of the bleaching agent.

the impaired esthetic appearance
caused by the affected teeth (Figs
1 to 3). The clinical and radiologi-
cal evaluations revealed tight and
properly executed root canal obtu-
rations in teeth 11 and 21.

There were no signs indicating the
presence of root canal posts, but
the extensive composite restora-
tions in both teeth were leaking and
showed secondary caries (Fig 4). At
the time of the clinical evaluation,
the restorations were already five
years old. The specific challenges
facing the treatment team was the
patient’s wish to have the esthetic
appearance of his teeth restored in
a timely fashion. The patient re-
quired that his natural tooth shade
and position be restored and, to the
extent possible, that the remaining
tooth structure be stabilized in the
long term.

Treatment planning

Before we proceeded to planning
the permanent restoration, the inad-
equate fillings of the anterior teeth
as well as the secondary caries were
removed. This allowed us to assess
the extent to which the teeth had
been damaged.

In addition, a possible contamina-
tion of the two root canals with mi-
croorganisms — resulting from the
inadequate fillings which had been
in place for years — had to be ruled
out.

Both root canal fillings had been
tightly sealed at the cemento-enam-
el junction with separate fillings.
The canals therefore did not have
to be re-opened. Internal bleaching
of the crown portions of both teeth

using the walking bleach technique
was planned.

After an initial technical and clini-
cal evaluation, the following treat-
ment plan was determined: First,
the tooth position and proportions
should be corrected by means of
an analytic wax-up. The brightness
of the affected teeth was then to be
adjusted by internal bleaching to
match the brightness of the neigh-
bouring teeth during a preliminary
treatment phase. Given the exten-
sive lesion, we opted for a direct
adhesive build-up after endodon-
tic treatment with cemented fibre-
reinforced composite posts. For
the final restoration of the severely
destroyed anterior teeth, we decid-
ed to use 360° veneers based on a
lithium disilicate material. In order
to achieve an optimum esthetic out-
come, the veneers

were to be fabricated in the cut-
back technique.

Preliminary treatment and
preparation

After the coronal pulp chamber of
the two incisors had been cleaned,
an additional seal was placed at
the cemento-enamel junction us-
ing a small amount of phosphate
cement. This measure ensured that
the bleaching agent which would
be applied later did not diffuse into
these sensitive areas (Fig 5). For
the internal bleaching, a mixture of
sodium perborate powder and dis-
tilled water was applied using the
walking bleach method.

The palatal access to the coronal
pulp chamber was sealed with cot-

DentalMedium XXXXXXXXXXXXMXXXV0l.20.No.2.2012
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Fig 6 Two weeks later: The severe discolourations were al-
most entirely removed by the internal bleaching treatment.

ton pellets soaked in bonding agent
(Heliobond) and a low-viscosity
composite (Tetric EvoFlow®).

The next appointment was sched-
uled one week later. The desired
tooth shade had not yet been
achieved, and therefore fresh
bleaching agent was applied. Af-
ter another week with the bleach-
ing agent in place, a satisfactory
brightness value was observed on
both abutment teeth (Fig 6). A cal-
cium hydroxide preparation (Cal-
ciPure®) was inserted into the pulp
chamber and left in place for a week
in order to neutralize the bleaching
agent.

After the neutralization phase, we
proceeded to the post-endodontic
build-up of the abutment teeth. For
this purpose, the coronal sealing of
the root canal fillings was removed
and standardized holes for the fibre-
reinforced composite posts (FRC
posts) were drilled.

The posts were luted with Vari-
olink® II (dualcuring, low viscos-
ity, shade: white-opaque) and a
multi-step adhesive (Syntac®). Af-
ter the posts had been covered with
a low-viscosity composite (Tetric
EvoFlow), a bright, highly filled
viscous composite (Tetric EvoCe-
ram®, Bleach XL) was applied to
create the direct build-up (Fig 7).
A high-power curing light
(bluephase® G2 with > 1,000 mW/
cm?2) was used for the final polym-
erization of the cementation and
buildup materials. A diagnostic pat-
tern was employed for the minimal-
ly invasive preparation. This tem-
plate was fabricated on the basis

7
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Fig 7 The built-up and prepared incisors. Given the severe
degree of destruction, adhesively cemented fibre-reinforced
composite posts combined with mouldable composite ma-

terials were used.
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Fig 8 Lithium disilicate-based 360° veneers made of IPS
e.max Press. In order to better mask the dental structure
with a minimum layer thickness, an MO ingot was selected.
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Fig 9 The optimum masking of the extensively built-up
abutment teeth achieved by an MO ingot coping and a try-
in paste in the shade white-opaque became evident already

during the try-in of the veneers.
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Fig 11 The 360° veneers were seated with the luting cement
that corresponded to the try-in paste used; a multi-step den-
tin adhesive system was used. Thus, an excellent esthetic
outcome could be achieved reliably and predictably.

of the wax-up and contained all in-
formation relating to the correction
of the tooth position and the outer
contour of the final restoration.

Temporization and fabrication of
the final veneers

The diagnostic template was also
used for creating the direct veneer
temporaries. The temporary resto-

rations could thus be fabricated in a
fairly straightforward manner using
a Bis-GMA-based temporary mate-
rial (Telio® C&B, A2). A bonding
agent (Heliobond) was applied to
the finished, non-etched prepara-
tion surfaces and to the inner side
of the temporaries and light-cured
after removal of excess material.

After a four-week evaluation phase

DentalMedium KXXXXXXXXKXXXXXXXV 0].20.No.2.2012
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Fig 10 Frontal view of the veneers during try-in. The use of

lithium disilicate as the basis of the restoration ensured a
homogeneous appearance regardless of the substructure.
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Fig 12 The restorations in transmitted light. By combining
translucent build-up materials and glass-ceramic veneers, a
light transmission that matches the properties of natural
teeth was achieved.

of the tooth shape and position,
which both were determined by the
waxup and transferred to the tempo-
raries, a precision impression of the
prepared teeth and an impression of
the antagonist jaw were taken.

This information was sent to the
laboratory together with the face-
bow, the registration of the jaw re-
lation and an image of the prepared

6
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An impressive Outcome

Restoring severely discoloured

anterior teeth
using minimally invasive procedures

Prof Dr Daniel Edelhoff, Munich, and Oliver Brix, DT, Wiesbaden/both Germany

Endodontically treated incisors
may entail serious esthetic deficien-
cies as a result of severe discoloura-
tion and present a challenge to the

restorative team. The objective of

the treatment is to reconstruct the
biomechanical and optical prop-
erties of the affected teeth, at the
expense of as little natural dental
tissue as possible. By following a
clearly coordinated procedure, the
treatment team may achieve sat-
isfactory results with an internal

bleaching method, an adhesive post
build-up and a preparation tech-
nique that suits the requirements of
the restorative material.

The invasiveness of this approach
is considerably reduced as com-
pared with conventional restorative
techniques.

This article discusses the rehabili-
tation of two upper central incisors
by placing fibre-reinforced com-
posite posts, using build-up materi-
als and subsequently restoring the

JI skl Ll mo52 c5ms puolsll ookl ol < 1 JSial]

Jlead! Layglas e ube 156

Fig 1 The pronounced discolouration and
the inadequate tooth pos tion of the upper
central incisors impaired the esthetic ap-

pearance.

REFLECT 2/11

teeth with 360° veneers made from
lithium disilicate ceramic (LS2).

Initial situation

A 28-year-old male patient came to
the practice and expressed the wish
to have his endodontically treated
and severely discoloured upper
central incisors restored.

He said that he had not experienced
any problems since the resection
of the root some years previously;
however, he was dissatisfied with

oda & @lis) @l ool ] ol daskall Gied) dtll wusdl skl :

Fig 2 The severe discolouration of tooth 11 also caused a
discolouration of the marginal gingival area.

Ll Holoe LbLS pde zoo9 saha : 3 JSad)

Fig 3 The asymmetrical tooth axes of the central incisors are

clearly visible.
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Fig 4 Leaking composite restorations and accondaly caries
in the endodontically treated teeth 11 and 21
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true regeneration, and the present
report is based solely on clinical
cases, with no histological evi-
dence. However, considering the
theoretical basis of this procedure
and the cumulative evidence pre-
sented by many studies, it seems
sound to assume that the results do
demonstrate signs of regeneration.
While the majority of cases in the
present study demonstrated clini-
cally favorable out- comes, 4 sites
(16%) demonstrated a gain in GAL
of less than 2 mm at 2 years. It is
also noteworthy that, after 2 years,
11 surgical sites subsequently
lost 1.0mm of the CAL gained at 6
months, while 2 sites gained a
further 2.5 mm (data not shown). At
this time, it is not clear whether this
is a sign of a "downhill" prognosis.
We intend to longitudinally monitor
and evaluate the outcomes in these
cases. Although no significant ad-
verse healing was noted in the two
smokers, gain in CAL at 3 years in
those patients was rather modest.
Since smoking has been shown to
have a negative effect on bone
regeneration following periodontal
treatment'?, we advised them that
their smoking habit might result
in poorer regeneration during the
course of treatment. At Suidobashi
Hospital, we have initiated a unique
smoking cessation treatment
program, in collaboration with
other health care professionals'®.
We would like to effectively incor-
porate this program into our
periodontal practice.

During the 2-year observation pe-
riod, no significant change in tooth
mobility was observed (Fig.4).
Moreover, no significant difference
in gain in CAL was found in rela-
tion to tooth mobility. It has been
suggested that mobile teeth are at
greater risk of future attachment
loss when compared to teeth with-
out mobility*. Although it is not
clear if this is the case for teeth with
regenerative therapy, more atten-
tion should be paid to mobile teeth
during the maintenance period.
This study had several limitations.
Since the size of the patient sample
was small, no attempts were made
to differentiate location of surgi-
cal sites or defect types in the data
analysis. Type of osseous defect
has been shown to be an important
determinant in EMD treatment".

Since this was not a prospective
case-controlled study, no control
(flap surgery only or with placebo)
data were available. Furthermore, a
standardized reproducible method
or computer-assisted sub-traction
was not utilized for analysis of
intraoral radiographs. No evalua-
tion of sub-gingival microflorawas
performed. The effect of subgingi-
val microflora on EMD treatment is
another area that needs to be inves-
tigated in further study. In summa-
ry, the current results demonstrate
that periodontal surgery with EMD
yields a clinically relevant gain in
attachment with signs of bone-fill.
Within the limitation of the present
study, it was shown that the clinical
improvements obtained with
regenerative therapy with EMD
were maintained over a period of 2
years.
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applied, in accordance with the
manufacturer's instructions. No
attempt was made to use bone graft
or other supplementary modali-
ties. The flaps were immediately
replaced and sutured with mono-
filament, non-resorbable sutures.
Either modified vertical mattress or
interrupted sutures were used to ob-
tain complete closure of the inter-
dental soft tissues.

Postoperative instructions were
given to each patient. Patients re-
ceived an oral anti- biotic (typically
300mg/d cefdinir) and a non-ster-
oidal anti-inflammatory drug for 3
to 5 days. They were advised to use
a mouth rinse twice daily. The su-
tures were removed after 10 to 14
days. After suture removal,

patient plaque control was resumed
at the surgically treated sites with
the roll brushing technique utiliz-
ing an ultra-soft toothbrush. Any
adverse reactions or patient percep-
tions (i.e., pain, bleeding, or swell-
ing, as obtained by inter-view) dur-
ing the first week postsurgically
were assessed and recorded.

6. Supportive periodontal therapy
Meticulous supragingival profes-
sional tooth cleaning was also
performed biweekly for the first 6
weeks postsurgery. Thereafter,
patients were recalled once a
month. They received supportive
periodontal therapy, consisting
mainly of oral hygiene instruction
and professional plaque control.

7. Data management and statistical
analysis Each patient contributed
one to multiple defects. Therefore,
each individual site was regarded as
a statistical unit. The primary out-
come variable was CAJL.

The aspect of the tooth (topographi-
cally related to the intra- bony de-
fect) presenting the largest GAL
value at the time of presurgical
recordings was used for further
comparison and statistical analy-
sis of outcome variables. A non-
parametric Friedman test was used
to analyze changes in quantitative
data over time. The Spearman rank
correlation was calculated to as-
sess correlations between data.A
software package (InStat version 3.10
for Windows, GraphPad Software, LaJolla,
CA, USA) was used for the statistical
analysis. A p-value of less than 0.01
was considered statistically
significant.

Results

None of the patients showed any
healing complications after the ini-
tial periodontal therapy. During ini-
tial therapy, an effort was made to
obtain an optimal level of oral hy-
giene by patient self-care, as well as
professional care. The two smok-
ers, however, declined such care
and continued smoking throughout
the course of treatment.

The mean PD of the treated sites
at baseline was 7.1 = 2.8mm, and
the defect type included 1 to 3-wall
intrabony defects (1-wall: 5 sites,
2-wall: 14 sites, 3-wall: 6 sites). The
majority of defects treated dem-
onstrated good flap closure during
the first and second post- operative
week. Complications were related
to the usual minor post-operative
pain and occurred within the first
days after surgery.

Observations on early post-opera-
tive healing have been described in
detail elsewhere'*.

A statistically significant improve-
ment in mean PD was already
observed at 6 months postsurgically
(Fig. 1).Mean reductions in PD at
6 and 24 months was 4.4 1.4 mm
(range 3 to 7mm) and 4.4+2.1mm
(range 2 to 8mm), respectively. Re-
duction in PD was maintained over
the 2-year observation period, with
no significant change.

Sites treated with EMD demonstrat-
ed a mean change in CAL from at
baseline (8.1 + 2.4mm) to 4.7 £ 2.0
mm and 4.9 +1.8 mm at 6 months
and 2 years, respectively. A statisti-
cally significant change in CAL was
also observed at 6 months postsur-
gically (Fig. 2). Mean gain in CAL
in the recorded sites at 6 and 24
months was 3.4+ 1.4mm (range 1
to 7mm) and 3.2+ 1.6mm (range
1 to 7mm), respectively. The gain
in CAL was maintained over the
2-year observation period, with no
significant change. Table 1 shows
the frequency distribution of gain
in CAL at 2 years. Eleven sites dem-
onstrated a gain in CAL of 2 to 3
mm and 7 sites a gain of 4 to 5 mm.
In the 2 smokers, gain in CAL at 2
years was 2mm and 3mm. A signifi-
cant positive correlation was found
between the baseline PD values and
gains in CAL at 2 years (r=0.551,
p=0.004, by Spearman rank cor-
relation). The reduction in PD was
achieved with minimal recession

DentalMedium XXXXXXXXXXXXMXXXV0l.20.No.2.2012

of the gingival margin (Fig. 3). No
significant change was observed in
tooth mobility over the observation
period (Fig. 4), although it was typ-
ical to find a transient increase in
mobility immediately after surgery.
No significant difference in gain
in CAL was found between teeth
without mobility and teeth with
mobility (s>1. Miller index, p=0.157,
Mann-Whitney U test).

No apparent adverse reactions were
recorded as a result of multiple ap-
plications of EMD within the same
patient. The clinical and radio-
graphic appearances of a represent-
ative case are shown in Fig. 5.

Discussion

This study constitutes part of our
continuing effort to delineate long-
term outcomes in periodontal re-
generative therapy with EMD.

After 2 years, periodontal surgery
with EMD resulted in a significant
reductions in PD and gain in CAL.
The mean gain in CAL at 2 years
was of clinical significance
(3.2mm; 39% of the baseline CAL).
This gain was comparable with that
observed in our earlier study in a
private practice setting'’. A meta
analysis of clinical studies on the
management of angular osseous
defects with EMD7 revealed a re-
duction in PD of 4.0mm (50% of
the baseline PD) and gain in CAL of
3.2mm (33% of the original attach-
ment level) in a total of 317 lesions
over an observation period ranging
from 6 to 12 months. In their inter-
national multi-center study, Tonetti
etal.21 reported a mean gain in CAL
of 3.1 mm at 1 year. The 2-year re-
sults in the present study are also
in agreement with other long-term
data 4,18,20‘

Heiji et al.5 reported that distinct
radio- graphical bone-fill was
observed at as early as 5 months
after surgery with EMD, and further
bone gain may be expected for as
long as 3 years. In some cases in
the present study, a progressive
improvement in bone defect as
evidenced by change in radiopac-
ity was observed from 1- to 2-year
postoperatively.

This suggests gain of functional
attachment, which is considered to
be the sign of true regeneration.
Radiographic imaging pro-vides
evidence of bone-fill rather than
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Two-year Follow-up of

Treatment of Intrabony Periodontal Defect
with Enamel Matrix Derivative

Koushu Fujinami, Hiroki Hayakawa*, Kei Ota*, Atsushi Ida,
Masahiko Nikaido**, Takemi Makiishi and Atsushi Saito***

Abstract

The aim of this retrospective clinical study was to evaluate 2-year follow-up results following regenerative periodontal
surgery for intrabony defects using enamel matrix derivative (EMD). Thirteen patients (mean age: 53 years) with a clini-
cal diagnosis of chronic periodontitis were subjected to data analysis. A total of 25 sites with intrabony defects received
regenerative therapy with EMD. Follow-up continued for a minimum of 2 years. Treatment of intrabony

defects with EMD yielded a statistically significant improvement in the mean values of probing depth and gains in
clinical attachment level (CAL) at 2 years compared with those at baseline (p<0.001). Sites treated with EMD demon-
strated a mean CAL gain of 3.4 mm and 3.2 mm at 6 months and 2 years, respectively. No statistically significant
difference in gain in CAL was found between the 6-month and 2-year results. A gain in CAL of S3 mm from at baseline
was found in 17 sites at 2 years. This gain was achieved with minimal recession of gingival margin and was sustained
over a given period of lime. A trend toward a progressive increase in radiopacity, suggestive of bone-fill, was observed.
In summary, treatment of intrabony defects with EMD resulted in clinically favorable outcomes. The clinical improve-
ments obtained with regenerative therapy with EMD were maintained over a period of 2 years.

Introduction

The goal of regenerative periodon-
tal therapy is to restore periodontal
tissue, lost due to inflammatory
periodontal disease and it is char-
acterized by the formation of new
cementum with inserting collagen
fibers, new periodontal ligament,
and new alveolar bone'. An attrac-
tive way of promoting periodontal
regeneration is to try to mimic the
events that take place during the de-
velopment of periodontal tissues?.
One example of this is in treatment
using an enamel matrix derivative
(EMD). Enamel matrix derivative
is derived from porcine tooth buds
and is currently available in a com-
mercial formulation (Emdogain®
Gel, Biora AB, Maimo, Sweden)’.
Since its introduction, extensive re-
search regarding EMD has been car-
ried out, and the results have dem-
onstrated its ability to encourage
periodontal regeneration #6772,
There was, however, a substantial
degree of variability in treatment
outcome with a pronounced cent-
er effect . Further-more, most
long-term study has dealt with -the
forerunner of the currently avail-
able gel, Emdogain®. Therefore,
longitudinal data regarding the cur-
rent product, Emdogain® Gel, is
limited.

In order to further clarify the effica-
cy of these therapies, it is necessary
to analyze the longevity of the clin-
ical values observed after surgical
treatment and healing, at one's own
clinical setting. In an earlier study,
we evaluated treatment of intrabony
periodontal defects with EMD dur-
ing the early stages of healing'*and
found that it was capable of induc-
ing favorable periodontal healing
with a high level of predictability.
Based on this finding, we have ex-
tended our observations.The aim of
this retrospective clinical study was
to evaluate 2-year follow-up results
following regenerative periodontal
surgery for intra-bony defects using
EMD.

Methods

1. Patients

The study participants were select-
ed from the patient population at
the Suidobashi Hospital of Tokyo
Dental College. A clinical diagno-
sis of moderate to advanced chronic
periodontitis was made in all pa-
tients selected .

Written informed consent was ob-
tained from all patients.

The following criteria were used:
1) no serious (uncontrolled) sys-
temic complications or history of
allergies, 2) periodontal pockets
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with a probing depth (PD) of 6 mm,
and 3) osseous defects estimated
to be at least 4mm deep and 2mm
wide (largest width). A total of 13
patients (9 women and 4 men) with
a mean age of 53 years (range; 35 to
77 years) were included in the data
analysis. Among the participants,
two were smokers.

2. Initial periodontal therapy
After systemic and oral assess-
ments, a periodontal treatment plan
was formulated for each patient.
Initial periodontal therapy consist-
ing mainly of oral hygiene instruc-
tions, full-mouth scaling and root
planing, and occlusal adjustment (if
trauma from occlusion was present)
was performed by three clinicians.
For the smokers, attempts were
made to provide smoking cessation
care.

3. Clinical parameters

At least 4 weeks after the initial
therapy, re-evaluation was per-
formed. The following baseline
clinical parameters were recorded
prior to surgery. Probing depth was
measured using a Williams probe
with a force of 0.25N and rounded
to the nearest millimeter. Clinical
attachment level (GAL) was meas-
ured from the cemento-enamel
junction to the apical depth of peri-
odontal probe penetration. Probing
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depth, GAL and gingival recession
were registered at 6 sites. Tooth mo-
bility was recorded using the Miller
index9. The presence or absence
of supragingival dental plaque was
recorded by the O'Leary Plaque
Control Record10. Postoperative
re-evaluations were performed at 6,
12 and 24 months after surgery.

4. Radiography: examination
Intraoral radiographs were obtained
by the paralleling cone technique.
Subjective evaluation was used to
detect potential changes in radio
graphical images.

5.. regenerative therapy

An individualized treatment plan,
with alternatives, was presented,
and informed consent to the pro-
posed surgical intervention
obtained from each patient. If other
dental pathologies or conditions
were present, they were treated pri-
or to or concurrently with the regen-
erative therapy. Surgical interven-
tions were implemented between
January 2008 and June 2009. Inter-
ventions ranged from localized to
quadrant surgery, with at least one
tooth in the quadrant having intra-
bony defects matching the above-
mentioned criteria. Regenerative
therapy with EMD was performed
at 25 sites (17 molars, 3 premolars,
3 canines, and 2 incisors) in 13
patients by the standard procedure
as described previ-ously's. Briefly,
a full-thickness periodontal flap
(papilla preservation technique)
s gl was employed to gain access to the
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Fig. 4 Scores for tooth mobility (mean + SD) of
treated teeth at each observation period n—25.

No significant change in tooth mobility was
observed, p = 0.567, Friedman test with Dunn
post test.
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Fig. 5 A representative case; 64-yr-old woman
with generalized chronic periodontitis
a: Clinical appearance of tooth #46 during surgery
with EMD. Note extensive intrabony defect ex-
tending from furcation to distal root area.
b: Radiographic view at initial visit, showing ver-
tical bone loss as well as furcation involvement.
c: After 6 months, further resolution of intrabony
component of defect was observed. No lamina
dura reformation was observed.
d: After 2 years, lamina dura reformation was
observed.

root surface for scaling and root
planing. In localized procedures,
a vertical, releasing incision was
made on the buccal aspect, at least
one tooth distant from the lesion.
Following debridement, sites were
acid-etched with 36% ortho-phos-
phoric acid for 15 sec in order to
remove smear layers. After the sites
were thoroughly rinsed with sterile
saline, 0.3 ml or 0.7 ml EMD
solution (Emdogain® Gel) was
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Sterilization Analysis of Contaminated
Healing Abutments and Impression Copings

vanessa browne; michael flewelling; mark wierenga; alisa wilson, rda; ray aprecio, od;
paul richardson, dds, msd; nikola angelov, dds, ms, phd; and neal johnson, dds, phd Abs.

abstract This study investigated
sterilization of used implant im-
pression copings and healing abut-
ments. Components were analyzed
after contamination with Entero-
coccus faecalis, followed by mul-
tiple rounds of sterilization by both
steam autoclave and Chemiclave
protocols.

The authors’ results demonstrated
that used components showed ste-
rility equal to new components
without any visible distortion.
These data suggest that component
resterilization and reuse may be
justified or at least considered in
clinical practice. Also, implications
for cost savings in the placement of
implants are advanced.

Materials and Methods

Eight groups of 10 components
each were prepared for sterilization
analysis. Groups were divided into
the fo lowing categories: new and
used components, (healing abut-
ments and impression copings, and
the utilization of either steam or
chemical sterilization protocols.

All components were separated us-
ing sterile techniques, placed in 2
ml of sterile nutrient broth (Gib-
co, Invitrogen, Carilsbad, Calif.)
in glass vials and inc bated for 24
hours at 37 degrees Celsius. Posi-
tive controls did not undergo ster-
1ilization. Vials were evaluated for
turbidity. Broth from each of the
turbid vials was spread onto nutri-
ent agar plates (Gibco, Invitrogen)
and incubated for 24 hours at 37 de-
grees Celsius. Contaminated com-
ponents from the turbid vials were

autoclaved with their either respec-
tive sterilization protocols, steam
(121 degrees Celsius, 15 psi for 15
minutes) or chemical sterilization
(132 degrees Celsius, 20 psi, 20
minutes).

All components were incubated in
broth inoculated with a vital clini-
cal strain of E. faecalis for 24 hours
at 37 degrees Celsius. Components
were removed from the contami-
nated broth with sterile forceps and
submitted to their respective steril-
ization protocols.

Components were then returned
from sterilization, placed in 2 ml of
sterile broth with sterile forceps and
incubated at 37 degrees Celsius.
Samples were analyzed at 24, 48,
and 72 hours.

Turbidity was evaluated and
recorded. In addition, a gram stain
was used to confirm the identity of
the E. faecalis strain.

Conclusion :
Manufacturers sell implant com-
ponents as sterile to clinicians but
recommend against re-sterilization.
These components in question are
not made of deformable materials
that would preclude sterilization.As
a consequence, some practitioners
have sterilized these components
for years to cut cost to them and
their patients. Sterilization of what
are termed single-use items has
been evaluated previously.
Dunn has discussed the ethical
issues associated with sterilizing
single-use items as well as spe-
cific procedures for sterilization of
the same.® Moreover, in dentistry,
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there are no published studies that
suggest that sterilization of implant
copings or healing abutments is
detrimental to the integrity of the
implant placement or success.

In this study, the authors demon-
strated that utilizing a standard-
ized sterilization protocol for either
steam or Chemiclave could return
used implant components to a level
of absolute sterility, as tested.

The authors subjected new and used
implant healing abutments and im-
pression copings to contamination
by a known microorganism with
subsequent sterilization.E. faecalis’
role as an oral pathogen is well-
documented.’

It is considered to be the“gold stan-
dard” bacterium when testing for
elimination of pathogens due to
its high virulence and resistance to
antimicrobials. E. faecalis is com-
monly used when testing for ef-
fectiveness of methods for implant
disinfection.

In a recent article, E. faecalis was
used to test the efficacy of lasers in
implant disinfection.8 In addition,
some studies have identified E.
faecalis as one of the etiological
agents identified in periimplant dis-
ease.”!?

At the conclusion of the study,
there was no visual damage to
new or used implant components.
While one cannot rule out the ef-
fect repeated sterilization could
have on the metallurgic integrity
of impression copings and healing
abutments, from a microbial basis,
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Positive and negative controls (impression
copings) after incubation at 37 degrees
Celsius.

it may be considered possible to
sterilize and reuse these compo-
nents.

Further, it is important to note that
functional integrity as dictated by
surface wear after repeated rounds
of sterilization, was not evaluated in
this study nor was the use of a mul-
tiorganism biofilm and saliva com-
ponents. However, experiments to
evaluate the impact of these factors
are currently under investigation.
Knowledge of the functional lifes-
pan of each of these implant com-
ponents simulated in an oral envi-
ronment, could provide significant
information in order to definitively
assert that reuse of impression cop-
ing and healing abutments after
sterilization is a safe practice.
These data can translate to savings
to both clinician and patient in fu-
ture implant treatments.
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NEW A-DEC LED UNVEILS BRILLIANT SIMPLICITY : “Designed for optimal visual
acuity and treatment-room ergonomics, the A-dec LED is an outstanding solution that out-
performs all other industry options,” says A-dec Product Manager Tom McCleskey. “By
evolving LED technology, we’ve established a new benchmark for operatory lighting.” A-
dec’s advanced light emitting diode (LED) technology has been optically engineered spe-
cifically for dentists and the dental operatory. The A-dec LED stands alone in the market
because of how well it reduces eye strain and provides optimal ergonomics while ensuring
ample illumination, clarity and depth during treatment.
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Premium treatment chair Soaric receives the prestigious iF gold award

A special honour has recently been bestowed on the Japanese traditional company Morita.
On 10 February 2012, the family-owned company received three awards from the iF Inter-
national Design Forum (iF) for its treatment chair Soaric — including a gold award! With this
award the name of Morita is added to a list of renowned award winners. With this appraisal,
Morita is in good company with global corporations such as Apple and Sony.
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Componeer™ The new direct Composite Veneer System. For an innovative and surpris-
ingly simple restoration of anterior teeth Colténe/Whaledent presents COMPONEER, a new
and simple system to restore anterior teeth. COMPONEER are polymerised, pre-fabricated
nano-hybrid-composite enamel-shells, which combine the advantages of direct composite
restoration with those of pre-fabricated Veneers. So far the dentist could choose between
direct modelling of a free-hand composite restoration and the complex, indirect veneer-tech-
nique. The direct COMPONEER System extends the previous range of treatments by one
further option and opens a new economical prospect for dentist and patient. Patients receive
a naturally, esthetical smile within one single session, a smile to takeaway —a “smile to go”.
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The new VistaRay 7 X-ray system by Diirr Dental

Optimized sensors - the quick and easy way to get excellent X-ray images

Increasingly, digital X-ray systems are seen as standard solutions. And if you need to take
detailed intraoral im-ages as quickly as possible, the VistaRay system by Diirr Dental should
be your first choice. The high-resolution images are immediately available for use in end-
odontics, surgery, caries detection, and the diagnosis of causes of pain. They have proved
their worth in surgeries all around the world.
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A systematic process for the fabrication of high-quality denture bases

Ivoclar Vivadent is presenting a new denture base system called IvoBase. This new system
enables dental technicians to create tissue-friendly dentures using a high-precision, fully
automated working procedure.

- A

‘St Denta spciies Katd, Dental Excellence.

contact : www.kerrdental.eu
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Fill Faster with Sonic Energy.

SonnicFill TM - the new and easy Filling System.

Kerr SonicFill Composite

Kavo SONICHill

SonicFill uniquely combines the attributes of a flowable and a niversal composite, all-in-
one. By activating the composite with sonic energy, fill and adapt at low viscosity, then press
and sculpt at high viscosity.

For more information go to : www.sonicfill.e
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Latest generation sensors : X-pod features the atest generation of intraoral sensors, with

ergonomic design and built-to-last quality. Smooth edges and rounded corners make for

easy intraoral positioning, saving time and avoiding patient discomfort. 3-layer technology

including a Fibre Optics Plate preserves image resolution and protects the sensor from direct
X-ray penetration.

 Reinforced cable attachment on sensor back e Sealed and liquid proof * Hardened outer

casing * Thin profile ¢ Secure Digital memory card can be used to collect and provisionally

store hundreds of images

contact:
em:kari.malmen@planmeca.com
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Planmeca ProMax 3D ProFace awarded with the “red dot award: product design 2012”

The multipurpose 3D imaging unit by Planmeca Oy convinced the 30-member international
expert jury of the “red dot award: product design 2012”. Manufacturers from all over the
world had submitted a total of 4,515 designs to the renowned product competition. Plan-
meca ProMax 3D ProFace inspired the experts and received the globally sought-after red dot

for its fine design language in the product category of Life Science and Medicine.

vOCO

THE DEMTALISTS

em: info@voco.de
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VOCO introduces GrandioCORE DC

German manufacturer VOCO is introducing GrandioCORE DC, a dual cured,

77% filled nano hybrid core build-up composite and post cement. Due to VOCO’s advanced
nano technology used in all Grandio composites, GrandioCORE DC excels in its physical
properties with a very high compressive strength of 366 MPa and a dentin-like hardness of
107 MHYV. The dentin-like hardness makes it easy to cut without ditching when going from
the tooth structure to the core material.

www.wh.com
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Lina autoclaves

One 17 and one 22 liters autoclave , 100% type-B cycles, offering a short ECO-Bcycles for
small loads with an extremely user- friendly key-pad at a great price/performance ratio.
The importance of the AEEDC in this region is very rewarding , and strengthens our market
position in the Middle East. We are looking forward meeting you next year again in Dubai.

DentalMedium KXKXXXXKKXXXKKKXNVol.20.N0.2.2012 22



Role of Dental Radiographs

in Dental age Estimation

Dr: Loutfi Salti*

Introduction:

Dentition is one of the tissues systems commonly used for measuring physiological maturity. Age estimation plays a great role in or-
thodontics and pedodontic treatment planning. Tooth formation is suitable for estimation of age because it is a continuous, progressive

process that can be followed radiographically from the crypt stage to the closure of root apex.

Radiography being a non-destruc-
tive method plays a vital role in
determination the age of individual
by assessing the stage of eruption.
The use of radiographs is charac-
teristic of techniques that involve
observation of morphologically
distinct stages and the degree of
formation of root and crown struc-
tures, and adult dentitions.In 1925
Bodecker established that apposi-
tion of secondary dentine correlat-
ed with age (1). In 1959, Garn and
et al. published complete data on
all permanent mandibular molars
and premolars using lateral oblique
jaw x-ray(2).In 1973, Demirjian et
al.studied panoramic radiography
of 1446 boys and 1482 girls of
French-Canadian origin aged 2 to
20 years and gave new method of
age estimation based on the
radiological appearance of the sev-
en teeth on the side of the mandible.
Each tooth has been rated
according to developmental criteria
(amount of dentinal deposit, shape
change of the pulp chamber, enam-
el formation rather than changes
in size). Eight stages, A to H have
been defined from the first appear-
ance of calcified points to the clo-
sure of the apex(3). In 1994, Kvaal
and Solheim presented a method
where radiological and morpholog-
ical measurements are combined in
order to estimate the age of individ-
ual. Depending on the type of tooth
present,the following parameters
are measured:apical translucency
in  mm(T),periodontal  ligament
retraction in mm(P),pulp length
measured on radiographs(PL),root
length measured on radiographs
on mesial surface(RL),pulp

width at cemento-enamel junc-
tion on radiographs(PWC),pulp
width at mid root on
radiographs(PWM), root width at
mid root on radiographs(RWM),FL(pl/
RL),FWC(PWC/RWC)and FWM(PWN/
RWM) #.In 1999 Kvaal et
al.developrd a method for estimat-
ing the chronological age of an
adult from measurments of the size
of the pulp observed on periapi-
cal radiographs from six types of
teeth:maxillary central and lateral
incisors and second bicuspid and
mandibular lateral incisor,canine
and first bicuspid.

The age estimation is based on
gender(G)and the calculation of
several length and width ratios in
ordertocompnsate formagnification
and angulation of the original tooth
image on the radiograph:pulp/root
length(P),pulp/tooth  length(R),tooth/
root length(T),pulp/root width at
cemento-enamel junction(A),pulp/
root width at midpoint between
level C and A(B),pulp/root width at
midpoint length(C),mean value of
all ratios excluding T(M),mean val-
ue of width ratios B and C(W),mean
value of length ratios P and R(L).
Kvaal developed multiple regres-
sion formulae for dental age estima-
tion based on radiological measur-
ments.He considered the regression
analyses with age as the dependent
variable and the two predictors(M
and[W-L])and gender as indepen-
dent variable with formula for the
age estimation of the lower lateral
incisors because of its higher cor-
relation with age for that specicifi
teeth(male:scorel,female:score
0).The cofficient of determination
for regression also appeared to be
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the strongest when the ratio for all
six types of teeth from jaws was
employed.This cofficient decreased
when teeth from only one jaw were
included and was the weakest when
only mandibular canines were
measured(5).In 2000, Zadzinska et
al.compared between two age esti-
mation methods on human teeth,he
stated that age estimation based on
the Tooth Coronal Index(TCI)meth-
od is at least as precise as most of
these widely applied and acknowl-
edged procedures(6).

This method is based on the
relationship between age and pulp
size on periapical dental
radiographs.In  2004,Camerier et
al.focused on canines to study the
pulp/tooth area ratio on dental pan-
oramic radiographs.He found a lin-
ear relationship between the pulp/
root width at mid root level,the
pulp/tooth area ratio,and chrono-
logical age(7).Camerier et al.stated
that the ratio between pulp and tooth
area related best with age.With this
background they developed regres-
sion equations for age estimation
using the pulp/tooth area ratio of
canines from maxilla and mandible
separately.In 2005, Paewinsky et
al.verified the applicability of quan-
tification of secondary dentine for-
mation for different tooth types on
dental panoramic radiographs.

It was shown that the width

ratios of the pulp cavity exihibited
a significance negative correlation
with age(8). Finally,Cone beam
computed tomography(CBCT) can
be used to calculate the volume of
each tooth and corresponding pulp
chamber.The CBCT technology may
provide optimized dental age
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estimation technique.The obtained
pulp-tooth volume ratios were the
strongest related to age on inci-
sors(9).

Conclusion:

The review of role of dental radiographs in
denatal age estimation gives an overview of
different radiographic techniques available
. Age estimation throught the evalution of
CBCT radiographs revealed the most reli-
able results.
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New Mouthwash Targeting Harmful Bacteria
May Render Tooth Decay a Thing of the Past("

A new mouthwash developed by a microbiologist at the UCLA School of Dentistry is highly successful in targeting the harmful
Streptococcus mutans bacteria that is the principal cause tooth decay and cavities.
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In a recent clinical study, 12 subjects who rinsed just one time with the experimental mouthwash experienced a nearly complete
elimination of the S. mutans bacteria over the entire four-day testing period. The findings from the small-scale study are published
in the current edition of the international dental journal Caries Research. Dental caries, commonly known as tooth decay or cavi-
ties, is one of the most common and costly infectious diseases in the United States, affecting more than 50 percent of children and
the vast majority of adults aged 18 and older. Americans spend more than $70 billion each year on dental services, with the major-
ity of that amount going toward the treatment of dental caries. This new mouthwash is the product of nearly a decade of research
conducted by Wenyuan Shi, chair of the oral biology section at the UCLA School of Dentistry. Shi developed a new antimicrobial
technology called STAMP (specifically targeted anti-microbial peptides) with support from Colgate-Palmolive and from C3-Jian
Inc., a company he founded around patent rights he developed at UCLA; the patents were exclusively licensed by UCLA to C3-Jian.
The mouthwash uses a STAMP known as C16G2. The human body is home to millions of different bacteria, some of which cause
diseases such as dental caries but many of which are vital for optimum health. Most common broad-spectrum antibiotics, like con-
ventional mouthwash, indiscriminately kill both benign and harmful pathogenic organisms and only do so for a 12-hour time period.
The overuse of broad-spectrum antibiotics can seriously disrupt the body's normal ecological balance, rendering humans more sus-
ceptible to bacterial, yeast and parasitic infections. Shi's Sm STAMP C16G2 investigational drug, tested in the clinical study, acts as
a sort of "smart bomb," eliminating only the harmful bacteria and remaining effective for an extended period.
Based on the success of this limited clinical trial, C3-Jian Inc. has filed a New Investigational Drug application with the U.S. Food
and Drug Administration, which is expected to begin more extensive clinical trials in March 2012. If the FDA ultimately approves
Sm STAMP C16G?2 for general use, it will be the first such anti-dental caries drug since fluoride was licensed nearly 60 years ago.
"With this new antimicrobial technology, we have the prospect of actually wiping out tooth decay in our lifetime," said Shi, who
noted that this work may lay the foundation for developing additional target-specific "smart bomb" antimicrobials to combat other
diseases. "The work conducted by Dr. Shi's laboratory will help transform the concept of targeted antimicrobial therapy into a real-
ity," said Dr. No-Hee Park, dean of the UCLA School of Dentistry. "We are proud that UCLA will become known as the birthplace
is signi i ion." Share this story on Facebook, Twitter, and Google:
Story Source: The above story is reprinted from materials provided by University of California - Los Angeles Health Sciences.
Note: Materials may be edited for content and length. For further information, please contact the source cited above.

MScienceDaily (Nov. 16, 2011)

Journal Reference:

1.R. Sullivan, P. Santarpia, S. Lavender, E. Gittins, Z. Liu, M.H. Anderson, J. He, W. Shi, R. Eckert. Clinical Efficacy of a Specifically Targeted Antimicrobial Pep-
tide Mouth Rinse: Targeted Elimination of Streptococcus mutans and Prevention of Demineralization. Caries Research, 2011; 45 (5): 415 DOI: 10.1159/000330510
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ADA Clinical Recommendations on
Infant Formula and Enamel Fluorosis!"

J Can Dent Assoc 2011;77:b4
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The American Dental Association Council of Scientific Affairs (CSA) published a reportl in the Journal of the Ameri-
can Dental Association (JADA) concerning potential associations between infant formula and enamel fluorosis.

The CSA convened an expert panel to address the question: “Is consumption of infant formula reconstituted with water
that contains various concentrations of fluoride by infants from birth to age 12 months associated with an increased risk
of developing enamel fluorosis in the permanent dentition?”

Based on its findings, the expert panel made the following recommendations:

- Dentists should advocate exclusive breastfeeding until the child is 6 months of age and continued breastfeeding
until at least 12 months of age, unless specifically contraindicated.

- Dentists should suggest continued use of powdered or liquid concentrate infant formulas reconsitituted with opti
mally fluoridated drinking water while being cognizant of the potential risks of enamel fluorosis.

- When the potential risk of enamel fluorosis development is a concern, dentists should suggest ready-to-feed for
mula or powdered or liquid concentrate formula reconstituted with water that is either fluoride free or has a low
concentration of fluoride.

The recent report and recommendations replace the Interim Guidance on Fluoride Intake for Infants and Young
Children published by the ADA in 2006.
“I believe these ADA recommendations are a useful guidance for Canadian dentists and their patients,” notes Dr. Euan
Swan, CDA’s manager of dental programs.

(WThe full report is available in the January 2011 edition of JADA.
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1.Berg J, Gerweck C, Hujoel PP, King R, Krol DM, Kumar J, et al. Evidence-based clinical recommendations regarding fluoride intake from
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2011;142(1):79-87.
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AAE POSITION STATEMENT NEW TECHNOLOGIES / MATERIALS

The following statement was prepared by the AAE Clinical Practice Committee. AAE members may photocopy this position statement for distribution to patients
or referring dentists.
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The recommendation for the use of a new material or method of treatment should be based on laboratory, biological and
clinical studies. In ultra tests are screening tools to evaluate safety and effectiveness of a proposed method or material,
following demonstration of acceptable biocompatibility profiles, in vivo (usage in laboratory animals) studies are then
indicated to confirm safety and efficacy. After obtaining favorable results from in vivo studies, PDA clearance for use in
humans should be sought. This will then pave the way for the final phase of evaluation, the human clinical trial. Positive
outcomes from clinical trials assure the dentist and patient that the method or material has been shown to be safe and ef-
fective in patient care. For currently used methods and materials, a systematic approach to review the evidence relevant
to specific clinical questions is encouraged. Following these guidelines will result in the integration of individual clinical
expertise with the best available research evidence.

A disturbing trend toward omitting applicable research has become more prevalent in recent years. The absence of ad-
equate research puts the dentist in the position of rendering treatment that may be shown to be ineffective as limitations
of techniques and materials become evident in the future. This trend also puts the patient at risk of receiving treatment
that may be unsuccessful or detrimental.

For this reason, the American Association of Endodontists recommends that dentists rendering endodontic treatment
investigate any claims regarding new materials and methods to ensure that adequate laboratory, biological and clinical
studies exist to support their use in patient care. If adequate studies do not exist, it is recommended that the dentist refrain
from employing any new method or material until such time that the research is available to support its use.

©2004,American Association of Endodontists, 211 E. Chicago Ave., Suite 1100, Chicago, IL 60611
Phone: 800/872-3636 (North America) or 312/266-7255 (International); Fax: 866/451-9020 (North America) or 312/266-9867 (International)
E-mail: info@aae.org -Web site: www.aae.org
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Oral Bacterium Linked to Serious Disease
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A newly identified bacterium, thought to be a common inhabitant of the oralcavity, could cause serious disease if it BT L TS AN AL LK AL R

enters the bloodstream, according to a study in the International Journal of Systematic and Evolutionary Microbiology. e T e A e e g mad

Identifying the oral bacterium will allow scientists to examine how it causes disease and evaluate the risk that it poses, e e . Lot S e Pt e

according to a news release.Researchers at the Institute of Medical Microbiology of the University of Zurich identified peTRe A ot . e

the bacterium, which has been named Streptococcus tigurinus after the region of Zurich where it was first recognized. 'r’:l"!'_'_", ;‘:’;"’I}er g — ::‘.':" E:;.’::_".r;‘_"_':;' T N .",_';" b ‘::";'_:'_;""'

S. tigurinus, which bears a close resemblance to other streptococcus strains that colonize the mouth, was isolated from A e WNRE L Ak Bl HLSHTEN L s 1 AT P

multiple blood cultures of patients suffering from endocarditis, meningitis, and spondylodiscitis (inflammation of the fema- i P Pl foestiime . Pk b e

spine), the study noted. Bleeding gums provide a possible route of entry for oral bacteria into the bloodstream. The (L TR Py e CRE LR

authors stated that comparative gene sequencing studies showed that the organisms were members ofthe Streptococcus S e e et SRR, e e

mitis group but did not correspond to any recognized species. Based on biochemical and molecular analyses, the novel g A e, L T e

isolates represent a new species.The similarity of S. tigurinus to other related bacteria has meant that it has existed Bl S ) o

until now without being identified and its recent identification is clinically important, explained Andrea Zbinden,MD,
who led the study.“Accurate identification of this bacterium is essential to be able to track its spread. Further research

must now be done to understand the strategies S. tigurinus uses to successfully cause disease,”Zbinden said in a news E ns T EI L INI
release. “This will allow infected patients to be treated quickly and with the right drug.”For more information: ijs.sgm-
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Caries Vaccine:
a Viable Option

By Maria Perno Goldie, RDH, MS

Vaccines are immuno-biological
substances designed to produce
specific protection against a given
disease. They stimulate the produc-
tion of a protective antibody and
other immune mechanisms. Vac-
cines are prepared from live modi-
fied organisms, inactivated or killed
organisms, extracted cellular frac-
tions, toxoids, or a combination of
these substances.

Streptococcus mutans (S. mutans)
has been identified as one of the
major etiological agents of human
dental caries. S. mutans posses
various cell surface substances in-
cluding adhesins, GTFs, and glucan
binding proteins (GBP).® These sub-
stances are used for vaccine prepa-
ration. Most of the recent experi-
mental efforts have been directed
toward these compounds.

A caries vaccine is a vaccine to pre-
vent and protect against tooth de-
cay. A variety of different categories
of vaccines are being developed at
research centers. Development of a
vaccine for dental caries has been
studied for more than three de-
cades. In 2003 The National Insti-
tute of Dental and Craniofacial Re-
search (NIDCR) convened the Panel
on Caries Vaccine.®

GTF stands for Gene transfer for-
mat. It borrows from GFF, but has
additional structure that warrants
a separate definition and format
name.

Discussion ensued about the issue

of safety and how to evaluate it, the
lack of colonization of S. mutans
in a subset of the infant population,
the burden of tooth decay and its ef-
fect on the quality of life, the lack
of longitudinal studies that identify
risk factors for colonization and
outcomes, economic costs, and the
role of the role of fluoride.

Some general issues in vaccine de-
velopment were discussed. They
included elements in successful
vaccine development, the econom-
ic/risk benefit issue, industry part-
nerships, and models of care for
access and delivery and an efficient
delivery model for a vaccine.

The Panel made the following

broad recommendations:
1. There is intrinsic value in
learning more about the science
in terms of the mucosal immune
system and NIDCR should con-
tinue to support basic research
in immunobiology.
2. Real world barriers have to
be considered and surmounted
if starting from the premise that
a product will be delivered. It
has been postulated that per-
haps NIDCR should frame the
goal for this project differently
and provide guidance to the
community. The approach can
be to only reach to proof of
principle in phase III trials.
3. There might be some intrin-
sic advantage to a passive im-
munity approach, both in terms
of cost and of acceptance.

DentalMedium XXXXXXXXXXXXMXXXV0l.20.No.2.2012
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4. There is definitely a need
for more longitudinal epide-
miology correlates. This can
be achieved through a “center’
where expert consultants can
work with the core staff in ad-
dressing the various problems.
5. Advantage should be taken of
natural experiments, especially
children who are not colonized
despite significant exposure.
More research is needed on
possible differences in innate
(i.e., saliva) factors and on lon-
gitudinal follow-ups of how the
oral environment changes.®
Generally, four routes of immuni-
zation have been used with S. mu-
tans: oral; systemic (subcutaneous);
active gingivo-salivary; and pas-
sive dental immunization.) As the
name suggests, passive immuniza-
tion involves passive or external
supplementation of the antibodies.
As mentioned previously, some in-
trinsic advantage to a passive im-
munity approach, both in terms of
cost and of acceptance. However,
there is the disadvantage of repeat-
ed applications, as the immunity
conferred is temporary.
One approach tried was monoclo-
nal antibodies. The latest in these
developments in passive immuni-
zation is the use of transgenic plants
to give the antibodies.
The researchers have developed a
caries vaccine from a genetically
modified (GM) tobacco plant.®
The vaccine, which is colorless
and tasteless, can be painted onto
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the teeth rather than injected and is
the first plant derived vaccine from
GM plants Active and passive im-
munization strategies, which tar-
get key elements in the molecular
pathogenesis of mutans Streptococ-
ci, hold promise to controlling this
disease process. Integrating these
approaches into broad-based pub-
lic health programs may prevent
dental caries disease in many of
the world>s children, among whom
those of high risk might derive the
greatest benefit.

In conjunction with established
methods of caries prevention, caries
vaccines have the potential of mak-
ing a highly valuable contribution
to disease control. Meanwhile, ba-
sic research on the mode of action
of caries vaccine and the search for
new, more effective, and possibly
polyvalent vaccines (vaccines that
can vaccinate a person against more
than one strain of a disease) must
continue if we are to fully explore
their potential to minimize dental
caries.

Regardless of the mechanism by
which immune protection against
dental caries is achieved, further
advances to make immunization
against caries practical will depend
upon clinical trials aimed at estab-
lishing whether the findings from
animal experiments can be trans-
ferred to humans. Particular goals
for such studies include determin-
ing whether appropriate immune
responses can be safely generated
in humans, especially in susceptible
age groups, and whether such re-
sponses will afford desirable levels
of protection.

The goals for vaccination against
most other, mainly acute, infec-
tious diseases are usually to pro-
vide near-complete protection of
the individual against infection, and
to achieve a sufficiently prevalence
of immunity in a population that the
chain of transmission is broken and
the pathogen cannot sustain itself
in the community.®® However, the
biology of caries is different from

that of acute infections, and as with
other modalities of intervention.

it is conceivable that immunization
will not attain complete effective-
ness. However efficacy as low as
50% could have significant impact
on the burden of this disease, and
the social and economic costs asso-
ciated with it. As the bulk of dental
caries have been shown to occur
among a high risk segment of the
population in the USA, targeting an
effective vaccine to such individu-
als would increase its impact.

On March 20, 2010, the NIDCR
updated its recommendations with
a Summary of Vaccine Panel’s
Deliberations and Recommenda-
tions. They concluded that NIDCR
should continue to support basic
research on mucosal immunology
and suggested that priority be given
to the passive immunization ap-
proach. The panel also raised sev-
eral scientific, ethical and economic
considerations related to the active
immunization approach for the pre-
vention of dental caries.”

They questioned whether organ-
isms other than S. mutans cause
caries, since current vaccine strat-
egies have targeted this organism.
The possibility of other pathogenic
organisms moving into the niche va-
cated by S. mutans was considered.
Concern was articulated about the
safety of some of the antigens being
proposed by the caries vaccine re-
search groups. The panel raised the
question of whether immunization
of children, ages 1-2 years, whose
immune systems are still develop-
ing, would present unique safety
issues relative to older children or
adults.” It was emphasized that
specific identification of the target
population for a caries vaccine and
the rationale be outlined.

Questions about the possibility of
a vaccine ever coming to market
were expressed due to public per-
ception about the “risks” of vac-
cines. The biggest obstacle would
be getting a CDC Advisory Com-
mittee on Immunization Practices
(AcIP: www.cdc.gov/vaccines/recs/

DentalMedium KXXXXXXXXKXXXXXXXV 0].20.No.2.2012

acip/default.htm) recommendation
for routine use in all children. If
that is not obtained, it is feared that
industry will not manufacture the
vaccine. An ACIP recommendation
is based on economic-risk benefit,
making it necessary to prove that a
caries vaccine would be cost saving
and cost effective.

It was shown in an animal study
that a mixture of S. mutans sur-
face proteins, enriched with fimbria
components, appears to be a prom-
ising immunogen candidate for a
mucosal vaccine against dental car-
ies.” More information about the
burden of caries over time in terms
of both economics and quality of
life will be required.® Is a caries
vaccine a viable option in dental
caries and decay prevention? You
be the judge!

Feb 3-2011
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Summary of Vaccine Panel's Deliberations and
Recommendations

As part of an ongoing series of
updates in scientific areas of em-
phasis and opportunity, an expert
panel was convened to discuss is-
sues ranging from the feasibility
and safety of developing and test-
ing a vaccine against dental caries
to marketplace realities. The panel
heard latest findings from scientific
experts in this area and then identi-
fied and deliberated on the issues.
They concluded that NIDCR should
continue to support basic research
on mucosal immunology and sug-
gested that priority be given to the
passive immunization approach.

The panel also raised several sci-
entific, ethical and economic con-
siderations related to the active
immunization approach for the pre-
vention of dental caries.

The panel pointed out the need for
additional longitudinal data docu-
menting the relationship among S.
mutans levels, antibody levels and
caries. One approach could involve
studying all innate immune factors
in children not colonized by S. mu-
tans, despite having mothers with

high caries levels. They questioned
whether organisms other than S.
mutans cause caries, since current
vaccine strategies have targeted this
organism. The possibility of other
pathogenic organisms moving into
the niche vacated by S. mutans was
considered. Some concern was ex-
pressed about the safety of some of
the antigens being proposed by the
caries vaccine research groups. The
panel raised the question of wheth-
er immunization of children, ages
1-2 years, whose immune systems
are still developing, would present
unique safety issues relative to old-
er children or adults. They pressed
for more precise identification of
the target population for a caries
vaccine and the rationale.

The panel noted public percep-
tion that vaccines (in general) alter
normal development. This concern
would have to be overcome for
the public to accept a caries vac-
cine. Also explored was whether
acceptance would be achieved if
only “high-risk” populations were
immunized. The panel offered that
a caries vaccine would have little
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chance of making it to marketplace.
The biggest hurdle would be get-
ting a CDC Advisory Committee on
Immunization Practices (ACIP- http://
www.cdc.gov/vaccines/recs/acip/default.
htm) recommendation for routine
use in all children. Without that, the
panel said, industry will not make
the vaccine.

An ACIP recommendation is tied
to economic-risk benefit, making
it necessary to prove that a car-
ies vaccine would be cost saving.
More information about the burden
of caries over time in terms of both
economics and quality of life will
be required.

In summary, the panel recom-
mended that if NIDCR does pur-
sue research supporting the de-
velopment of a caries vaccine, we
should re-frame our end goal to
aim for proof of principle, stop-
ping short of Phase 3 trials.
Given the real-world barriers to
a caries vaccine, the panel sug-
gested that NIDCR consider using
its resources to develop alterna-
tive means of solving the caries
problem.
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Che Y. Zhang|

Abstract

We and others have shown that anti-caries DNA vaccines,
including pGJA-P/VAX, are promising for preventing dental
caries. However, challenges remain because of the low im-
munogenicity of DNA vaccines. In this study, we used re-
combinant flagellin protein derived from Salmonella (FliC)
as a mucosal adjuvant for anti-caries DNA vaccine (pGJA-P/
VAX) and analyzed the effects of F1iC protein on the serum
PAc-specific IgG and saliva PAc-specific IgA antibody re-
sponses, the colonization of Streptococcus mutans (S. mu-
tans) on rat teeth, and the formation of caries lesions. Our
results showed that F1iC promoted the production of PAc-
specific IgG in serum and secretory IgA (S-IgA) in saliva of
rats by intranasal immunization with pGJA-P/VAX plus FliC.
Furthermore, we found that enhanced PAc-specific IgA re-
sponses in saliva were associated with the inhibition of S.
mutans colonization of tooth surfaces and endowed better
protection with significant fewer caries lesions.

In conclusion, our study demonstrates that recombinant
F1iC could enhance specific IgA responses in saliva and pro-
tective ability of pGJA-P/VAX, providing an effective
mucosal adjuvant candidate for intranasal immunization of
an anti-caries DNA vaccine.
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"Flagellin is a protein that arranges itself in a hollow cylinder to form
the filament in bacterial flagellum. . Flagellin is the principal substitu-
ent of bacterial flagellum, and is present in large amounts on nearly all
flagellated bacteria

Epidemiological studies emphasize the importance of secretory IgA in
the protection from infections of the upper respiratory tract.

However, due to high interindividual variability of secretion of
salivary IgA, it remains difficult to define normal ranges. This series of
studies focused on identification of factors influencing basal secretion
of salivary IgA. The results indicate a significant relationship between
age and salivary IgA concentration.

Children below 7 years have lower salivary IgA concentration than
children above 7 years or adults.

Furthermore, a significant inverse relationship between saliva flow and
salivary IgA concentration was found.

Gender, mood states, salivary albumin, salivary catecholamines, and
salivary cortisol were not associated with salivary IgA.

It can be concluded that for defining normal ranges of salivary IgA,
age and saliva flow have to be considered.
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Streptococcus mutans

Abstract : Background. The authors evaluated the suppressive effects of lozenges containing egg yolk antibodies (that
is, immunoglobulin Y [IgY]) against Streptococcus mutans cell-associated glucosyltransferase (CA-gtf) on oral coloniza-
tion by mutans streptococci (MS) in healthy young adults.

Methods. In a five-day double-masked placebo-controlled trial, young adult participants self-administered lozenges
containing anti-CA-gtf IgY (Ovalgen DC, GHEN, Gifu-City, Japan) or a placebo at prescribed times each day. On the basis
of bacterial colony counts of saliva cultures, the authors analyzed the pretrial and posttrial differences in levels of MS and
total anaerobic bacteria among participants in the treatment (anti-CA-gtf IgY) and placebo groups and a control group.
Results. Salivary MS scores in participants in the treatment group decreased significantly (P < .001), and the mean
anaerobic bacterial count in the treatment group was not statistically different before and after the trial. In the placebo
and control groups, posttrial changes in median MS scores and total salivary anaerobic bacterial counts were not statisti-
cally significant.

Conclusions. The results of the study show that lozenges containing anti-CA-gtf IgY can suppress oral colonization by
MS in healthy young adults.

Clinical Implications. Lozenges containing anti—-CA-gtf IgY may help reduce dental caries risk in humans.

Taking lozenges results in lower S mutans in the mouth cavity," Ghen researcher Sa V. Nguyen, DVM, PhD, told Medscape Medical News. "Other
beneficial microbes will have better conditions to grow, and that will result in less risk for dental cavities.” The company chose chicken antibodies
taken orally rather than a vaccine directly into human subjects because chicken antibodies have already proven safe in other studies, the researchers
said. "Given the hurdles involved in caries vaccine development, passive immunization has received attention, " the study authors write. "This strat-
egy, which involves the introduction of exogenous antibodies to the oral cavity, has fewer safety issues than do parenteral caries vaccines." Also,
this process would need to be inexpensive and practical because of the need to mass produce. Poultry eggs as a source of polyclonal antibodies, in
the form of egg yolk immunoglobulins, already have this track record.

Ghen is not marketing its lozenges, but its parent company, EW Group of Visbek, Germany, is already selling the antigen under the name Ovalgen
DC to other companies to include in their product lines. At least one, Oralcryst, sells Ovalgen DC products in the United States as finctional foods.
Dr. Nguyen is a research and development manager, Immunology Research Institute in Ghen, §39-1 Sano, Gifi-city, Japan, e-mail “nguyen@ghen.
co.jp”. Address reprints to Dr. Nguyen
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ferent preparation designs.1,15 The
mean fracture strength of the un-
prepared teeth (713 N) was greater
than but not significantly differ-
ent from that of groups with other
preparations. Therefore, minimal
preparation seems advisable for ad-
hesive bonding. However, it should
be noted that shallow preparation
often results in laminates with thin
edges, with a high risk of fracture
or chipping during the bonding pro-
cedures.®

In the case described here, the su-
perficial outer layer of enamel was
removed with diamond burs before
adhesive procedures were under-
taken. This procedure has been de-
bated in the literature. For example,
when 40 mm of fluorosed enamel
was removed before restoration, the
strength of the resin—enamel bond
was improved.?** In the control
group in the same study, with non-
fluorosed enamel, some adhesives
(e.g., Clearfil Protect Bond, Kura-
ray) performed better on prepared
enamel, whereas other adhesives
(e.g., Optibond FL, Kerr) had simi-
lar performance on enamel with
and without preparation.

Bond strength is also affected by the
type of adhesive. The total etch (3-
step or etch-and-rinse procedure)
and the self-etch (2-step) adhesives
showed better bond strength in
vitro studies than the simplified all-
in-one adhesives.?*® On this basis,
a simplified adhesive procedure
cannot be recommended, as the
adhesive strength is not comparable
to that of the total etch procedure
(the gold standard).

As noted above, the thickness of
the luting cement may affect the
distribution of stress at the inter-
face between the adhesive and the
restoration.!® In one in vitro study,
thin laminates were cemented with
a greater thickness of luting com-
posite, but flaws were observed at
the margins after cyclic loading.26
According to this study, the ratio of
ceramic to luting composite should
be above 026

In another in vitro study,” increas-
ing thickness of the cement led
to a gradual decrease in fracture
strength of the porcelain. Liu and
colleagues®™ obtained similar re-
sults in a finite element study in
which cement thickness of less than
50 mm was proposed to reduce ad-

hesive failures between cement and
enamel.

Conclusion

This case report has described the
restoration of the anterior dentition
with porcelain laminates and sec-
tional veneers. Adhesion, finishing
and polishing procedures, which
are considered key factors for clini-
cal success, have been described
in detail. The rationale for various
choices in this treatment protocol
has been detailed with reference to
the pertinent literature. The use of
porcelain laminates and sectional
veneers could be a suitable alterna-
tive to conventional prosthetic ap-
proaches.
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Table 1 Surface conditioning sequence for inner surface of porcelain laminates and sectional veneers

Step | Action Josl

1 Etching with hydrofluoric acid (1 min) SUI elysls pansy iy ]

2 Rinsing with copious amounts of water (1 min) sl ;o 8,08 duSs Jewst]

3 Ultrasonic cleaning in distilled water (5 min) shiis cls g0 Bg8 adas

4 Application of silane coupling agent, with allowance of time for evaporation (1 min)

(4235) oy § 874 €539 OsShead] Gaks
5 Application of adhesive (no photopolymerization) (Jsall colail pldll Gy V) GoWl Gubss
6 Application of cement on cementation surface of porcelain laminate and sectional veneers
S g bl degll 5T B33l deg e Conadl Gedss
AL Olgiodl 9/ 9l bl pohw diagd Olghs
Table 2 Surface conditioning sequence for teeth and/or restoration complexes
Step Action Jesll

1 Application of rubber dam blabl s2ldl zis
2 Application of Mylar polyester strips around teeth to be conditioned s iy ) Ol Jso sy by 1 JU53)
3 Roughening of enamel with diamond bur and air abrasion Sloa)) Jonads o duwll] dlituns sliak pba iy
4 Etching of enamel with 38% phosphoric acid (30 s) 450 30 Bud yodudl pass slighl Li,55
5 Rinsing with water (1 min) 3535 5ub passdl Juis
6 Application of adhesive (no photopolymerization) Jsb bl 993 3ol 3y
7 Positioning of veneer with cement Cutad) plasiioly dzg)l e
8 Photopolymerization (10 s) Olsh 10 3l el Coladl] el
9 Removal of excess resin cement with probe ks W11 e D13
10 Application of glycerine gel REPPNEY ISP
11 Photopolymerization from multiple directions (40 s each direction) 456 40 8uk 052 o)l meaz e Olesesl Culas
12 Removal of excess resin cement with diamond burs I el kel D3]
13 Polishing of margins with polishing rubbers and polishing paste Oszbl of bliabl bl Glsod] gusls

Surface Conditioning of Ceramic
The ceramic restorations were
cleaned with copious amounts of
water and then dried, after which
the cementation surfaces were
etched with 5% hydrofluoric acid
(IPS Empress ceramic etching gel, Ivoclar Vi-
vadent). Hydrofluoric acid selectively
dissolves the glassy matrix or crys-
talline components of the ceramic
to produce a porous, irregular sur-
face.”!" The microporosities on the
ceramic increase the surface area
and allow mechanical interlocking
of the resin composite.

The laminates and sectional veneers
were then cleaned ultrasonically to
remove any remnants of particles
of porcelain on the surface, which
would diminish access of the adhe-
sive to the undercuts."?

The next step was silanization with
Monobond S silane coupling agent
(Ivoclar Vivadent). Silane couples
the inorganic particles present in
the glass ceramics to the organic
matrix of the resin cements.

Use of hydrofluoric acid followed
by silane facilitates the creation of
high bond strengths, exceeding the
cohesive strength of ceramic and
the bonding strength of resin com-
posite to enamel.'?

Surface Conditioning of the Teeth
Before any adhesive procedures
were applied to the teeth, the su-
perficial outer layer of enamel was
removed with diamond burs.

After preparation, the enamel sur-
faces were conditioned with an
etch-and-rinse adhesive bonding
procedure, specifically, etching
with 38% phosphoric acid (Uitradent,
South Jordan, UT) for 30 seconds, fol-
lowed by application of an adhesive
(Excite, Ivoclar Vivadent) (Fig. 6).

Cementation of Laminate Veneers
For sectional veneers, which are
very thin restorations, the thick-
ness of the luting cement may af-
fect the distribution of stress at the
interface between the adhesive and
the restoration.”® If the internal fit
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of an indirect restoration is poor,
higher stresses may occur at this
interface."

In this case, the adaptation of the
restoration was controlled under
microscopic examination.

In addition, during the laboratory
procedures, no dye spacer was
used, so as to achieve optimal ad-
aptation of the restoration with
minimal thickness of resin compos-
ite cement. Adhesive cement was
applied on the inner surfaces of the
restorations before insertion.

After removal of excess cement,
glycerine gel was applied at the
margins to prevent an oxygen inhi-
bition layer.

The restorations were photopolym-
erized from the buccal and palatal
directions. Excess resin composite
was removed with an explorer, and
the margins were finished and
polished with diamond burs, rubber
points (Fig. 7) and diamond polish-
ing paste. The final result met the
patient’s expectations(Figs.8and 9).
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Discussion

Numerous previous studies provid-
ed information that helped to guide
the treatment plan in this case. To
begin, the selection of restoration
type was an important considera-
tion. In one clinical study, there
was no significant difference in
patient satisfaction with composite
or ceramic laminate veneers im-
mediately after placement, but after
2 years of clinical service, patients
were significantly more satisfied
with the ceramic restorations.14
In another study, survival rates for
veneer restorations were 94% for
porcelain restorations, 90% for in-
direct composite restorations and
74% for direct composite restora-
tions.7 However, the material used
for the restorations had no signifi-
cant influence on absolute and rela-
tive failures. In yet another clinical
study, direct resin composite
veneers had a failure rate of 14%
over 3 years of service, with a low
incidence of marginal staining."
Various clinical studies have shown
that the survival rate for bonded
porcelain laminate veneer resto-
rations is more than 90% over 10
years of clinical service.16-19 In
those studies, the failures reported

Dshadll pans Gl Gl y25 1 6 S
Figure 6: Etching of a tooth with phosphoric
acid.

dd551 0525y danybl Ol Glaad! JSadl = 8 S
. dushill
Figure 8: Final intraoral view after placement of
the porcelain laminates and sectional veneers.

were either cohesive ceramic frac-
tures (the majority) or failures of
the adhesive between the cement
and the tooth surface.'®!"” Adhesive-
related failures could be attributed
to the extent of tooth preparation.
Particularly with deep preparations
in dentin, less adhesion can be
expected relative to enamel.

In fact, the bond strength of
composite cement to enamel is in
the range of 40 MPa, sometimes
exceeding the cohesive strength of
enamel itself.?’ Failure of the adhe-
sive between cement and enamel
was rarely observed.'*" In addi-
tion to fractures, other types of
failure, such as microleakage and
debonding, have been reported.!*!?
In this context, as an alternative
to direct resin composite restora-
tions, small pieces of thin ceramic
veneers (“sectional veneers”) could
be etched and adhered to enamel to
restore the small defects, and this
approach was applied in the cur-
rent case. Preparation for sectional
veneers requires removal of the
superficial fluorosed 40-mm layer
of enamel, to enhance adhesion to
the enamel.”’ Long-term clinical
results for sectional veneers are not
yet available. However, one of the

k|
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Figure 7: Finishing and polishing with a rubber
point.

-
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Figure 9: Photograph of the patient after treat-
ment.
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most important aspects for long-
term survival with these fragile res-
torations is the bonding procedure.
Hence, the clinical success of the
bonded porcelain restorations is
largely determined by the quality of
adhesion. For the ultimate esthetic
outcome, a minimum thickness of
resin cement at the interface is
required, since resin composites are
more prone to wear and discolora-
tion than ceramic restorations. In
particular, staining may be a prob-
lem if composite restorations are
used for patients who smoke heav-
ily; staining caused by smoking
could be diminished with the use of
ceramic restorations, because this
material maintains its gloss and
esthetic appearance for a long time.
As noted above, various prepara-
tion depths and types of prepara-
tion forms have been described for
porcelain laminate veneers. Some
manufacturers of dental ceramics
recommend deep preparations to
increase the strength of their ceram-
ics, but these recommendations are
based on studies performed with the
materials alone, without considera-
tion of the material-adhesive—tooth
complex. The adhesion of thicker
ceramic materials to teeth indicates
tooth preparations that extend deep
into the dentin. Conversely, the
presence of thick ceramic

veneers on minimally prepared
teeth may lead to periodontal prob-
lems and bulky, less esthetic resto-
rations because of overcontouring.
It has been stated that laminates
bonded to sound enamel have a
good survival rate and that enamel
adhesion should be considered the
gold standard.'® Piemjai and col-
leagues® concluded that minimal
preparation, to achieve 0.5-mm
porcelain thickness, resulted in bet-
ter fracture strength than bonding
to deeper preparations in dentin, to
obtain 1.0-mm porcelain thickness.
However, the differences were not
statistically different.

In another study, preparations of
0.5 mm depth buccally, restored
with bonded porcelain veneer
(Empress), exceeded the strength
of intact unprepared teeth.?> Com-
parable results were obtained when
pressed ceramic veneers were ce-
mented with Variolink II photo- and
chemical-polymerized resin cement
(Ivoclar Vivadent) to teeth with dif-
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Esthetic Rehabilitation of
Anterior Teeth with

Porcelain Laminates anc
Sectional Veneers
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ABSTRACT

Full-coverage bonded porcelain restorations offer predictable treatment options in dentistry, but a
certain amount of tooth material must be removed to allow space for the required thickness of the
restorative material. Laminate veneers and inlays are considered minimally invasive, but they also
require removal of sound enamel. Sometimes, it may be preferable to extend the veneer preparations
beyond the contact points toward the palatal surface, to hide the margins of the restoration, which ne-
cessitates removal of additional tissue. Improvements in adhesive technologies mean that small indirect
restorations may be applied with removal of only a superficial layer of enamel.

This clinical report describes a situation in which application of porcelain laminates and sectional ve-
neers was chosen as the therapy of choice. A step-by-step protocol is proposed for cementation of these
delicate restorations, and finishing procedures are described.

Introduction

A variety of treatment options are
available to restore fractured, mis-
aligned and malformed or hypo-
plastic anterior teeth. For many
years, full-coverage crowns were
indicated in this situation, but this
treatment option is now considered
invasive because of the need to re-
move tissue. Progress in adhesive
technologies has made possible a
variety of more conservative res-
toration techniques. For example,
when the colour of the existing
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Figure 1: Preoperative view of the patient’s face.

substrate (the patient’s teeth) is ac-
ceptable, thin porcelain laminate
veneers (0.3—0.7 mm) may be suit-
able.

The term “minimally invasive” is
also used to describe full veneers
that wrap around the teeth, al-
though such restorations actually
cover the buccal and palatal surfac-
es of the prepared teeth.! When ero-
sion has caused severe tooth loss,
a wrap-around preparation cannot
be considered minimally invasive,
especially if there is a possibility

& 5259 2 08y gl § S 05 ol S5 890 1 2 JS2)
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Figure 2: Intraoral view, showing the fracture on
tooth 12, damage on the mesial side of tooth 13,
the black (open) triangle and discoloration of the

outlines of the direct composite resin veneer.

DentalMedium XXXXXXXXXXXXMXXXV0l.20.No.2.2012

of restoration with direct compos-
ites or ceramic sectional veneers,
with no removal of sound enamel.
Restoration of missing dental tis-
sues with direct resin composites is
quick and minimally invasive.? This
approach is inexpensive, the result-
ing restoration is easy to repair, and
the esthetic results are acceptable.
The case report presented here de-
scribes minimally invasive treat-
ment of anterior teeth with porce-
lain laminate and sectional veneers
to restore esthetics and function.

ol b b)) dzoll Al] s dyyEe 890 : 3 IS
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Figure 3: Close-up microscopic photograph af-
ter removal of the direct resin veneer. Apparent
damage on tooth 13 was reported to have oc-
curred during finishing of the previous composite
restoration.
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Case Report

A 26-year-old female dental student
was concerned about a fractured
composite restoration on one of her
anterior teeth, cervical marginal
discoloration of the composite and
the appearance of a black (i.e.,
open) triangle between the central
incisors (Fig. 1). Another dentist
had placed the restorations several
years previously to restore her peg-
shaped lateral teeth (Fig. 2), using
a microhybrid resin composite. She
reported that during the restoration
process, her maxillary right canine
had been damaged by the diamond
bur used for finishing the restora-
tions, but the damage had been left
untreated (Fig. 3).

During the first appointment, digital
photographs and radiographs were
obtained, and alginate impressions
were made. No periodontal prob-
lems or carious lesions were found.
After relevant data were collected
using a checklist of esthetic items
and a schematic description of the
clinical procedures had been pre-
sented, the treatment options were
discussed with the patient.** As a
dental student, she was conscious
of the benefits of preserving the
dental tissues, and she did not want
to sacrifice sound enamel.

However, she had certain expecta-
tions about the final position, col-
our and surface texture of the teeth.
The following comprehensive treat-
ment plan was adopted: remove
resin composite restorations, make
impressions, roughen the teeth,
control the fit of the restorations
and adhesive cementation, and per-
form finishing and polishing of the
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Figure 4: Intraoral view after removal of the
direct resin composite restorations.

bonded porcelain restorations.
Description of Minimally Invasive
Restoration Procedure

Initial Considerations

In an esthetic rehabilitation in
which the patient has high expecta-
tions, a mock-up or try-out with
direct composite restorations can
help in evaluating the patient’s
esthetic demands.’ In this case,
resin composite restorations were
already present, and the planned
alterations to the restoration were
minor, so a mock-up was deemed
unnecessary.

Restorations with inharmonious
gingival display can have a detri-
mental effect on the appearance of
the patient’s smile.® In this case,
however, the gingival scallop was
optimal, oral hygiene was good,
and no plaque or recessions were
observed.

Preparation

Various preparation depths and 3
types of preparation forms have
been described for porcelain lami-
nate veneers, namely, window,
overlapped and feathered prepara-
tions.”®

To date, there is no consensus as
to which preparation type is more
resistant to fracture.”® Therefore,
the least invasive preparation with
maximal preservation of enamel is
advisable.

In this case, an incisal overlap
preparation was selected, to give
the dental technician maximum
control over esthetic characteristics
and translucency. For the sectional
veneers, no preparations were per-
formed, except for removal of the

. dushally &858 05zl 5 S

Figure 5: Porcelain laminates and sectional
veneers prepared on the refractory dies.
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resin composite restorations (Fig.
4). Although the veneer prepara-
tions extended into the enamel only
(not into the dentin), an acrylic res-
in provisional restoration was posi-
tioned over all prepared teeth using
the spot etch technique.

Fabrication of Laminate and
Sectional Veneers

For fabrication of the laminates and
sectional veneers (Vintage Al porcelain,
Shofu, Kyoto, Japan), Nori-vest-alumina
refractory dies (Noritake, Miyoshi, Japan)
were used, in combination with
alveolar models, to achieve better
harmony with the gingival outline.
Glass ceramic restorations were
baked on the refractory dies. For
the sectional veneers (0.01-0.5 mm
thickness), small portions of dentin
and various translucent ceramic
powders were mixed according
to the manufacturer’s instructions
(Fig. 5).

The porcelain laminates were 1 to
1.5 mm in thickness because of the
coned tooth morphology. Restora-
tions on these teeth required the use
of a significant amount of dentin
porcelain. The porcelain surfaces
were stained for a natural-looking
surface texture.

The restorations were finished
using stones (Dura-green stones, Shofu),
diamond burs and abrasive papers
(Meister Cones, Noritake), and a final fine
polishing was performed with Pearl
Surface F paste (Noritake).

Cementation

The sequence for surface condi-
tioning of the inner surface of the
porcelain laminates and sectional
veneers is presented in Table 1, and
the cementation sequence for these
restorations appears in Table 2.

After placement of the rubber dam,
adaptation at the marginal and
proximal contacts was controlled
under microscopic examination.
With the translucent sectional ve-
neers, it is important to control the
colour of the restorations with a
try-in paste (Variolink try-in paste, Ivoclar
Vivadent, Schaan, Liechtenstein).

At this stage, the restorations should
present a chameleon (blending)
effect. The colour of the laminate
veneers was selected to match the
restoration and the tooth, to ensure
an invisible margin.
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Feldspathic porcelain’s mechanical
properties are low, with

flexural strength usually from 60
to 70 MPa."? Due to the nature of
the glass matrix materials and the
absence of core material, the ve-
neering porcelains are much more
susceptible to fracture under me-
chanical stress. Therefore, a good
bond, in combination with a stiffer
tooth substructure (enamel), is es-
sential to reinforce the restoration.!
Currently, requests for less-inva-
sive treatments and higher levels of
aesthetics have enhanced the indi-
cation of feldspathic veneers. With
this material, it is possible to have a
thickness of less than 0.5 mm, with
or without preparation in the
enamel. To preserve the health of
the gingival tissues and prevent
overcontouring, a slight 0.5 mm re-
duction of tooth surface is found to
work best.

When additional wear is necessary
on the enamel, it is important to
pay attention to the condition of the
reminiscent structure, which will
affect the bond of the porcelain ve-
neers.

The ideal conditions for the bond
between the veneer and the sub-
strate are the presence of a rate of
50% or more of the enamel remain-
ing on the tooth; 50% or more of
the bonded substrate being enamel;
and 70% or more of the margin be-
ing in enamel."" Feldspathic ve-
neer is manufactured by means of
sculpting powder/liquid.

The aesthetic value exhibited in
these restorations is a result of
this technique and, therefore, de-
pends on the ceramist’s ability to
build depth of anatomy, color, and
translucency into the restoration.
Because of this, communication
between the professional and the
ceramist is very important.’

Glass-based ceramics

Glass ceramics may be ideally
suited for use as dental restorative
materials. Their mechanical and
physical properties have generally
improved, including increased frac-
ture resistance, improved thermal
shock resistance, and resistance to

erosion. Improvement in properties
depends on the interaction of the
crystals and glassy matrix, as well
as on the size and amount of crys-
tals. Finer crystals generally pro-
duce stronger materials. They may
be opaque or translucent, depend-
ing on the chemical composition
and percent crystallinity.'>*

Interest in nonmetallic and bio-
compatible restorative materials
increased after the introduction of
the feldspathic porcelain crown in
1903 by Land.2 Increased strength
in glassy ceramics is achieved by
adding appropriate fillers that are
uniformly dispersed throughout the
glass, such as aluminum, magne-
sium, zirconia, leucite, and lithium
disilicate.?

For aesthetic veneers, ceramics re-
inforced by leucite and lithium dis-
ilicate are commonly indicated for
their optical properties and because
they are acid-sensitive.'®

Filler particles are added to the base
glass composition to improve the
mechanical properties and optical
effects such as opalescence, color,
and opacity.”” The glass matrix is
infiltrated by micron-size crystals
of leucite and lithium disilicate,
creating a highly filled glass ma-
trix.?* The flexural strength depends
on the shape and volume of these
crystals.

This material can be translucent,
even with the high crystalline con-
tent; this is due to the relatively low
refractive index of the crystals.
The manufacturer’s instructions
recommend its use for anterior or
posterior crowns, implant crowns,
inlays, onlays, and veneers.?* Both
leucite and lithium disilicate are
fabricated through a combination
of lost-wax and heat-pressed tech-
niques.?*?’

The microstructure is similar to that
of powder porcelains; however,
pressed ceramics are less porous
and can have a higher crystalline
content because the ingots are man-
ufactured from nonporous glass in-
gots by applying a heat treatment
that transforms some of the glass
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into crystals. This process can be
expected to produce wellcontrolled
and homogeneous materials.?

The first fillers to be used in den-
tal ceramics contained particles of
a crystalline mineral called leucite,
added to the ceramic, so that the
leucite comprised about 50%—-55%
of the material. This filler was add-
ed to create porcelains that could be
fired successfully onto metal sub-
structures. Nowadays, it is advanta-
geous for aesthetic veneers because
its index of refraction is very close
to that of feldspathic glasses — an
important match for maintaining
some translucency — and because
leucite etches at a much faster rate
than the base glass. It is this “selec-
tive etching” that creates a myriad
of tiny features for resin cements
to enter, creating a good microme-
chanical bond.”’

The ceramics reinforced by lithium
disilicate are true glass ceramics,
with the crystal content increased
to approximately 70% and the crys-
tal size refined to improve flexural
strength.'>?” The material is translu-
cent enough that it can be used for
full-contour restorations or for the
highest aesthetics and can be
veneered with special porcelain.
Because of the favorable translu-
cency and variety of shades pos-
sible, the material can be used for
fully anatomic (monolithic) resto-
rations with subsequent staining
characterization or as a core mate-
rial with subsequent coating with
veneering ceramics.'?

These glass ceramics can be used
in clinical situations when flex-
ure risk factors are involved. With
this material, the thickness must be
more than 0.8 mm, except at mar-
ginal areas. They can gradually thin
to a margin of approximately 0.3
mm."!® Therefore, in situations in
which there is more than 0.8 mm
of working space, glass ceramics
should be considered due to their
increased strength and toughness,
as well as the presence of sufficient
room to achieve the desired aesthet-
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ics. These materials are efficient for
bonding in substrate, even if less
than 50% of the remaining enamel
remains; however, at the margin,
at least 30% of the enamel must be
present.!
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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

Introduction

Restorative  aesthetic  dentistry
should be practiced as conserva-
tively as possible.

Currently, the use of adhesive
technologies makes it possible to
preserve as much tooth structure
as is feasible while satisfying the
patient’s restorative needs and aes-
thetic desires. With indirect resto-
rations, clinicians should choose a
material and technique that allows
the most conservative treatment;
satisfies the patient’s aesthetic,
structural, and biologic require-
ments; and has the mechanical re-
quirements to provide clinical du-
rability.'

Based on their strength, longevity,
conservative nature, biocompat-
ibility, and aesthetics, veneers have
been considered one of the most
viable treatment modalities since
their introduction in 1983.% Aes-
thetic veneers in ceramic materi-
als demonstrate excellent clinical

performance and, as materials and
techniques have evolved, veneers
have become one of the most pre-
dictable, most aesthetic, and least
invasive modalities of treatment.?
For this reason, both materials and
techniques provide the dentist and
patient an opportunity to enhance
the patient’s smile in a minimally
invasive to virtually noninvasive
way.

Initially used to treat various kinds
of tooth discoloration, porcelain
laminate veneers have been increas-
ingly replaced by more conserva-
tive therapeutic modalities, such as
bleaching and enamel microabra-
sion.* However, this evolution has
not led to a decrease in indications
for veneers, as materials and tech-
niques continue to be developed.
Ceramic veneers are considered the
ultimate option for a conservative
aesthetic approach because they
leave nearly all of the enamel intact
before the veneer is placed.’
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Since its introduction more than
two decades ago,6,7 etched ceram-
ic veneer restoration has proven to
be a durable and aesthetic modality
of treatment. The clinical success
that the technique has found can be
attributed to great attention to detail
in a set of procedures, including
planning the case, with the correct
indication; conservative prepara-
tion of the teeth; proper selection of
ceramics to use; proper selection of
the materials and methods of
cementation; and proper planning
for the ongoing maintenance of
these restorations.®

Accordingly, this article discusses
the aspects of ceramic laminate
veneers restoration that involve
materials, applications, and
techniques, in order to address
some concerns about newer trends,
materials, and methods as they re-
late to the continued success of this
modality of treatment.
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Methods

An electronic search of publica-
tions from 1991 to 2011 was made
using the electronic databases Med-
line® and PubMed®3° The search
included only English-language
articles published in peer-reviewed
dental journals. The keywords
were selected listing the follow-
ing four combinations: (1) “lami-
nate veneer” (2) “ceramic veneer,”
(3) “porcelain veneer” (4) “dental
ceramic.” All data from both elec-
tronic databases were collected and
the duplicates deleted. In general,
all selected articles met the well-
defined inclusion criteria of being
clinical trials, case reports, reviews
or systematic reviews, or prospec-
tive studies; having a minimum
follow-up of 3 years; and written in
English.

Review of the literature

Current materials

To improve aesthetics in anterior
teeth by means of laminate veneers,
two types of materials are indicated
for their translucency and poten-
tial to be used in small thickness:
sintered feldspathic porcelain and
pressable ceramic, which can also
be used milled using a computer-
aided manufacturing technique.!!%!!
Ceramics can vary from being very
translucent to very opaque. In gen-
eral, the glassier the microstructure
(noncrystalline), the more translu-
cent the ceramic will appear; the
more crystalline, the more opaque.

Other contributory factors to trans-
lucency include particle size, par-
ticle density, refractive index, and
porosity, to name a few.'?

Porcelain veneers have been a
popular means of conservatively
restoring unaesthetic anterior teeth
since the early 1980s. A number of
medium-term clinical studies have
confirmed the favorable clinical
performance of these restorations,
as their maintenance of aesthetics
was excellent, patient satisfaction
was high, and no adverse effects
on gingival health were present.*’
Most authors reported a low fail-
ure rate (0%—7%)."* Higher failure

rates (14%-33%) were noted in
other clinical trials,'*!* probably
due to some predisposing factors,
such as unfavorable occlusion and
articulation, excessive loss of den-
tal tissue, use of inappropriate lut-
ing agents, unprepared teeth, and
partial adhesion to large exposed
dentin surfaces. Nevertheless, por-
celain veneers are considered more
durable than direct composite ve-
neers, on the conditions that pa-
tients are adequately selected and
the veneers are prepared following
a meticulous clinical procedure.”!?
Della Bona and Kellyl5 compared
the clinical evidence for all-ce-
ramic restorations. They reported
that the ceramics are particularly
well suited for veneer restorations,
which have failure rates (including
loss of retention or fracture) of less
than 5% at 5 years."*"" Other au-
thors found that the feldspathic por-
celains showed similar long-term
survival rates: 96% in 5 years, 93%
in 10 years, 91% in 12 years,16 and
94% in 12 years.'” Mechanical and
biological causes of failures were
related to aesthetics (31%), me-
chanical implications (31%), peri-
odontal support (12.5%), loss of
retention (12.5%), caries (6%), and
tooth fracture (6%)'®

Based on the treatment goal of be-
ing as conservative as possible, the
first choice will always be these
materials.

Both feldspathic porcelain and
glass-infiltrated ceramics presented
long-term survival rates of about
96%—-98% in 5 years.!>!"

Currently, there are systems, like
computer-aided design/computer-
aided manufacturing (CAD/CAM),
that may make the production of ve-
neers easier. CAD/CAM restorations
have a natural appearance because
the ceramic blocks have a translu-
cent quality that emulates enamel
and they are available in a wide
range of shades."® The need for
a uniform material quality, reduc-
tion in production costs, and stan-
dardization of the manufacturing
process has encouraged researchers
to seek to automate the conven-
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tional manual process via the use of
this technology since the 1980s.?!
The chances of success are, there-
fore, almost as high as those with
conventional veneers; 98.8% of
patients describe their CAD/CAM-
produced solution as successful.??
Finally, quality is consistent be-
cause prefabricated ceramic blocks
are free from internal defects and
the computer program is designed
to produce shapes that will stand up
to wear."”

Dentists should base their choice
of material on the requirements of
the tooth being restored, such as the
indication and the necessity of the
tooth preparation to improve aes-
thetics and function.”

Feldspathic veneers

Porcelain laminate veneers have
undergone significant evolution.
Nowadays, their use has expanded
beyond a simple covering for an-
terior teeth to include coverage of
coronal tooth structures. Feldspath-
ic veneers are created by layering
glass-based (silicon dioxide) pow-
der and liquid materials. Silicon di-
oxide, also referred to as silica or
quartz, contains various amounts of
alumina. When these aluminum sil-
icates are found naturally and con-
tain various amounts of potassium
and sodium, they are referred to as
feldspars. Feldspars are primarily
composed of silicon oxide (60%—
64%) and aluminum oxide (20%—
23%), and are typically modified in
different ways to create glass that
can then be used in dental restora-
tions.!>?*?> Thus, porcelain veneer
consists of fluorapatite crystals in
an aluminum-silicate glass that
may be layered on the core to cre-
ate the final morphology and shade
of the restoration.

The fluorapatite crystals contrib-
ute to the optical properties of the
veneering porcelain. Feldspathic
porcelain provides great aesthetic
value and demonstrates high trans-
lucency, just like natural dentition.
By using a layering and firing pro-
cess, ceramists developed veneers
that could be made as optically
close to natural teeth as possible.?
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It was a Pleasure to Interview

Mr. José-Manuel Fernandez Bien-Air Sales
manager ,who responded with thanks to the
following questions:

Q .Could give me a profile of Bien-Air Dental
company ?

A. In 1959, David Mosimann, an inventive precision
mechanic with a very entrepreneurial mindset, decided
to set up his own business by founding Bien-Air. Well
established in Watch Valley, with its cultural heritage
of research, high precision and practical ingenuity, the
Swiss company creates and manufactures all its products
locally, from A to Z! Bien-Air today has more than 350
employees in Switzerland and worldwide, on top of 120
accredited technicians around the globe providing fast
and efficient after-sales service.

Thanks to close cooperation with practitioners and dental
prosthesis clinics, Bien-Air has often materialized inno-
vative ideas and carefully thought out concepts.

Q. What are Bien-Air New

product developments in last recent years ?

A. The Bien-Air Micro-Series brings together new LED
and brushless micromotors and the new generation of
ultra-short contra-angles and handpieces. The result is a
combination which is up to 30% shorter and 23% lighter
than previous generation models, while still offering the
power and control of the best electric micromotors on the
market.

Inspired by the latest technological
breakthroughs in the most demand-
ing environments, such as aerospace,
sailing and competitive sport, Bien-
Air created the Blackline product
line incorporating a carbon fiber
handle on the Bora turbines. These
instruments are lighter and easier to
handle. Moreover, the carbon fiber
offers improved resistance to wear,
friction, torsion and impact.

With the OPTIMA MX2 INT naviga-
tion system and its « Click and Work
» new approach, Bien-Air improved
the use of micromotor brushless
technology on an existing air unit.
40 Endo and Operative programs
are available to you on an interface
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s i
which enables you to start your nent in a simple ¢l
can access the latest technql_ogy_ § a very reasonable

The MCX is the smallest brushl { 1cr0%or ev
Bien-Air. It combines with the en-Air Micro-
ments to give you a micromotor and attachment asse y S
in size to a turbine, for an lncomparam level of performanc W
lifetime-lubricated ball bearing MCX and Micro-Series, you get a
balanced grip, guaranteeing precise control and less fatigue at the
end of the day.

Q. What is the most digital tech applications in Bien-Air
products, would you give example ?

A. Our latest product, the distinguished and revolutionary
implantology system iChiropro, is controlled from an iPad and
equipped with some of the best-performing attachments around.
Its CA 20:1 L Micro-Series contra-angle handpiece is equipped
with an internal irrigation system for greater comfort, and the
lifetime-lubricated ceramic ball bearings of its MX-i LED mi-
cromotor ensure an exceptional service life, with no maintenance
required.

The multi-user iChiropro incorporates the complete sequences
of the leading implant manufacturers, with the option of saving
and exporting operation data in the form of graphics and tables.
This data is attached to the patient file. Available from the Ap-
ple App Store, the iChiropro application will regularly offer new
functions.

Q. What are the prospective of Bien-Air product
development ?

A. We are going to maintain our high-end positioning and the
excellent level of quality of our products, strengthen our “Swiss
Made” image and continue to surprise everyone by focussing on
innovative and high-tech developments, with the ultimate goal of
simplifying practitioners’ work.

Contact
. . Bien-Air Dental SA
Dr.' Hlsham Burham Lo (@0
Editor in Chief 2500 Bienne 6, Switzerland
Dental Medium Journal +41(0)32 344 64 64
+41(0)32 344 64 91
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