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n the eve of the 10th CAD/CAM
O& Digital Dentistry International

Conference, CAPPmea celebrated
its 10 year anniversary by awarding 28
dental professionals for their contribu-
tions to Digital Dentistry since the 1st
event in 2005 as part of the Excellence
Awards 2015. The celebrations took place
under the majestic skyline of Burj Al
Arab on the ‘Arena’ grounds of Jumeirah

Beach Hotel in Dubai. Thank you to all
dentists, dental technicians and sponsors
who supported us.

During the casual gala dinner party,
Dr. Dobrina Mollova together with her
business partner Mr. Tzvetan Deyanov
showed their appreciation on behalf of
CAPPmea for the support and contribu-
tion of the nominees during the last 10
years since the foundation of the com-

pany.
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Winners of the Excellence Awards in Digital Dentistry 2015

The Excellence Awards in Digital Den-
tistry 2015 were handed out to all par-
ticipants and included various prizes
from the dental industry gifted by Sirona,
Nikon, Philips Sonicare, Southern Im-
plants, Dubai Medical Equipment and
Oral-B.

Furthermore on behalf of CAPPmea, Dr.
Dobrina Mollova awarded the pioneering
companies who supported the CAD/CAM

EXCELLENCE AWARD

Excellence Awards in Digital... 1-2

MEDIA CME

Restoration of endodontic teeth 6-7

ENDO TRIBUNE

Matching Gutta-percha cones 10-11

ORAL HEALTH

Teeth and gum sensitivity effects 12

PAEDIATRIC TRIBUNE

Paediatric Dentistry... 20-24

IMPLANT TRIBUNE

Immediate implant placement ... 25-29

REFERRAL CLINIC

Management of gingival recession 30-31

PRACTICE MANAGEMENT

The seven essential habits ... 40

View at Bur7 Al Arab during the Awards Dinner

& Digital Dentistry International Confer-
ence since its first 2005 edition, Sirona,
5M ESPE, Zirkonzahn, Qualident and
KaVo.

A full list of the winners of the Excel-
lence Awards in Digital Dentistry 2015

can be found on www.cappmea.com/
awards2015 B
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“3M ESPE innovative solutions
for dental professionals”

By Dental Tiibune MEA/CAPPmea

In MEA re-
gion 3M is offering wide range
of dental products and solutions
for direct and indirect restora-
tions, pediatric dentistry, pre-
ventive treatment. In addition,
we integrate advanced digital
technology and materials sci-
ence through CAD/CAM den-
tistry and digital impressions.

Dentists can choose from the
broad portfolio of restorative
materials including one of the
most advanced composites on
the market - Filtek™ Z350XT
Universal Restorative. With over
400 million restorations glob-
ally (using Filtek™ Supreme Re-
storative line), Filtek™ Z350XT
Universal Restorative is the one
composite that can do it all. It’s
ideal for aesthetic anterior res-
torations but also strong enough
for posterior restorations thanks
to the true nanotechnology in-
troduced by 3M ESPE in 2002.
In the impression category 3M
ESPE offers polyether impres-
sion materials widely used by
dentists all over the world and
repeatedly winning various
awards. Having unique product
characteristics such as outstand-
ing hydrophilicity and “snap-set”
behavior the polyether materials
help achieving outstanding clin-
ical results. In combination with
Pentamix™ Automatic Mixing
Unit dentists can benefit from a
very well-tuned system designed
to provide high quality void-free
mixtures and make procedure
faster and more convenient.
RelyX™ Unicem resin cement
family is one of the most trusted
solutions in self-adhesive ce-
mentation. In 2013 Dental Ad-
visor published results of the
5-year clinical study stating that
‘RelyX™ Unicem has proven
to be an excellent and reliable
self-adhesive resin cement in
the five years since its introduc-
tion’. In 2015 RelyX Unicem 2
Automix Self-Adhesive Resin

Cement became Product Award
Winner in the ‘Top Long Term
Performer — Cement’ Category.
It was evaluated by 35 consult-
ants in 1170 uses and received a
96% rating.

These are only several exam-
ples of 3M ESPE innovative
technologies for the dental in-
dustry. New products are being
continually introduced by 3M
ESPE to provide dentists with
state-of-the-art materials for
various clinical situations and
dental procedures.

3M has regional offices in UAE,
Kuwait, Oman, Qatar, Saudi
Arabia, and our products can be
accessed via a network of ap-
proved distribution partners in
most of the GCC countries. We
are actively cooperating with
governmental and private clin-
ics of the region, as well as with
leading dental universities and
educational organizations. In
different countries of the region
we are having strong presence
in various product categories
depending on the market specif-
ic landscape and development
level. Our legacy brands such
as Filtek™, Ketac™, RelyX™,
Impregum™, Protemp™ are
very well perceived by the den-
tal professionals and widely
used across the region.

Of course, there are always un-
tapped growth opportunities on
the market. This year, for ex-
ample, we are launching new
products for the direct proce-
dure making it faster and easier
to create natural and beautiful
looking restoration. We pre-
sented innovative solutions for
the digital dentistry such as
3M™ True Definition Scanner
to complement high-end Lava™
consumables for CAD/CAM
dentistry.

In fact, MEA region is quite a

dynamic area open to the new
technologies and solutions. Den-
tists are actively participating in
the regional conferences and
exhibitions, exchange informa-
tion. Every year our Innovation
Centers receive dentists from
various countries of the region
interested in new products and
technologies.

Having done several surveys
among dental professionals we
saw the trend that majority high-
ly value their time and are will-
ing to make treatment process
faster and more efficient with no
compromise to the quality. Clin-
ics move into direction of treat-
ment standardization and seek
for the cost efficient sustainable
solutions.

Online communication is be-
coming more and more com-
monly used. Electronic plat-
forms for socializing, sharing
information, education are very
relevant especially for a region
with extensive geography. We
are working on development
of the modern instruments to
make our on-line communica-
tion with dentists more conveni-
ent, efficient and interactive.

3M ESPE is constantly investing
into innovation and develop-
ment of the new technologies
and products. Every year we
introduce new solutions for the
dental professionals to make
their work more efficient and to
help achieving predictable re-
sults.

In 2015 the Anaheim Group, dis-
tributor of Dental Fax Weekly,
has recognized the 3M Compa-
ny for an unprecedented tenth
consecutive year as the most in-
novative company in the world-
wide dental industry, sharing
this place with Colgate-Palmo-
live, with 97 innovations each
for 2014.

3M ESPE Dental continued its
consistent performance by intro-
ducing new composite for poste-
rior restorations using trusted
nanofiller technology — Filtek™

Bulk Fill Posterior - one-step
placement bulk fill material that
delivers stress relief, excellent
wear resistance and the ability
to place up to 5 mm in one incre-
ment. By eliminating expensive
dispensing devices, additional
layers and multiple steps, Filtek
Bulk Fill posterior restorative
provides a fast and easy option
for direct restorations.

And to make dental profes-
sionals more confident in the
restoration results 3M ESPE
introduced new Elipar™ Deep-
Cure LED Curing Lights (stain-
less steel and plastic version
with identical performance).
New lights have optimized op-
tics which creates a more even
distribution of energy through-
out the restoration, resulting in
a complete and uniform cure
from center to rim and from top
to bottom.

In March 2015 at IDS, Cologne
3M ESPE also presented new
glassionomer material Ketac™
Universal Glass Inonomer Re-
storative which provides faster
and easier procedure by elimi-
nating the need for condition-
ing, coating or light-curing
steps. The product has extended
indications versus the predeces-
sors — restricted stress bearing
Class I and Class II restorations
—which makes it universal glass
ionomer solution for the dental
practice.

Customer education has always
been and remains a fundamen-
tal part of 3M ESPE business
model, and to help dentists stay
ahead of the continual changes
being made in materials and
techniques, we actively carry
out 3M*™ Health Care Academy
educational programs under
Espertise™ brand. 3M Health
Care Academy is providing ac-
cess to high quality educational
content delivered in flexible
formats to suit dentist’s learning
style including hands-on train-
ing, live seminars and online
self-study and webinars.

During such programs we cre-

Elena Golubeva, 3M ESPE Market-
ing Manager MEA

ate environment for a two-way
exchange of knowledge and
information between clinical
researchers, material scientists
and dental professionals. Our
goal is to provide independent,
objective information on the
most recent innovations and
trends in dentistry, the latest ma-
terial developments and scien-
tific research results.

3M ESPE is also working closely
with opinion leaders from MEA
region as well as with leading
international speakers from
various countries to provide
dentists with the most recent
information about new dental
products and technologies. In
3M Customer Innovation Cent-
ers in UAE, Saudi, South Africa
and other countries of the region
we carry out a variety of dental
programs for the dentists of dif-
ferent specializations. We have
highly equipped educational ar-
eas where dentists can take part
in smaller hands-on sessions or
bigger educational events. Every
year we conduct over 500 educa-
tional activities in MEA region.
On annual basis we participate
in the regional dental events
such as AEEDC, SDS Confer-
ence, SADA Congress, CAD/
CAM & Digital Dentistry Inter-
national Conference etc. pre-
senting new 3M ESPE products
both at our booth and within the
scientific program.

We are also actively cooperating
with the Dental Schools provid-
ing an opportunity for younger
generation of dental profession-
als to learn and to work with the
newest 3M ESPE solutions and
technologies.E

Glass Ionomers Get Stronger and Faster with 3M™ ESPE™
Ketac™ Universal Glass lonomer Restorative

Ketac™ Universal Glass lonomer Restorative

By 5M ESPE

entists know that many

times caries-prone pa-

tients can be the most
restless, so speed is important
when treating them. Whether
working with children, teens or
geriatric patients, dentists need
effective restorative options that
can be placed quickly. Now, new
3M™ ESPE™ Ketac™ Universal
Glass Ionomer Restorative gives
dentists a solution with easy
handling and reduced chair
time, so they can get patients on
their way fast with a fluoride-re-

leasing restoration that is strong
enough for long-term use.

Ketac Universal Glass lonomer
Restorative is self-adhesive and
self-curing, so it eliminates the
need for conditioning, coating or
light-curing steps, enabling an
efficient procedure - just place,
sculpt, and you’re done. The ma-
terial’s low stickiness adds to its
easy handling, and it can now
be used for restricted stress-
bearing Class 1 and II restora-
tions!, thanks to its compressive
strength and surface hardness. It
can also be placed in bulk, elimi-

nating the need for layering, and
giving dentists an economical
option for a general bulk restor-
ative material.

The restorative is available in
both Aplicap™ and handmix
deliveries, as well as six shades
for simple color matching. The
new nozzle design of the Aplicap
delivery system gives dentists
better access to deep cavities,
while the handmix powder is
formulated to resist air humid-
ity, making it safe to store even
in high-humidity climates.

With its timesaving capabili-
ties and easy product handling,
Ketac Universal Glass lonomer
Restorative gives dentists a fluo-
ride-releasing solution for pedi-
atric patients, geriatric patients,
and everyone in between.

For more information, visit

www.3MGulf.com/espe.

1. Please refer to Instructions for
Use for more information.
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Inish strong.

Now, get them out of the chair faster!

Pediatric. Geriatric. And busy teens in between. Treating patients who
can't sit still long feels like a race against the clock—and every second
counts. That’s why 3M ESPE Dental developed Ketac™ Universal Aplicap™
Glass lonomer Restorative.

¢ One-step placement—no conditioning, coating or light-curing steps

™
to slow the procedure down e aC

e Stress-bearing properties enable extended indications

e Continous fluoride release over 12 months U n Iversal
Aplicap”

Ketac Universal restorative ... because the most caries-prone Glass lonomer Restorative

patients are also the most restless.

For more information please visit: m
www.3MGulf.com/espe
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Restoration of endodontic teeth: An engineering perspective

By Gregori M. Kurtzman, USA

Identifying the canals and

negotiating them to be able
to instrument and obturate the
tooth is necessary to clinical
success. But restoration of the
endodontically treated tooth is
critical to long-term success. It
does not matter if we can com-
plete the endodontic portion of
treatment if the tooth cannot
be restored. With this in mind,
we need to look at the restora-
tion phase from an engineering
perspective. What is needed to
reinforce the remaining tooth so
that it can manage the repetitive
loading that occurs during mas-
tication? This article will discuss
the importance of ferrule in ad-
hesive dentistry as well as when
to use posts and what materials
are best.

Ferrule has long been an im-
portant concept in dentistry but
has been de-emphasized with
the bonding evolution. Yet this
concept is as important today as
it was prior to dental bonding.
But what is a ferrule? A ferrule is
a band that encircles the exter-
nal dimension of residual tooth
structure, not unlike the metal
bands that exist around a barrel
to hold the slats together.
Sufficient vertical height of tooth
structure that will be grasped by
the future crown is necessary to
allow for a ferrule effect of the
future prosthetic crown; it has
been shown to significantly re-
duce the incidence of fracture
in the endodontically treated
tooth.!'?

Important to this concept is the
margin design of the crown
preparation, which may include
a chamfer or a shoulder prepa-
ration. Because a chamfer mar-
gin has a beveled area that is not
parallel to the vertical axis of the
tooth, it does not properly con-
tribute to ferrule height. There-
fore, when a chamfer is utilized
it would require an additional 1
mm of height between the edge
of the margin and the top aspect
of the coronal portion of remain-
ing tooth structure.

Thus, use of a chamfer may
not be the best margin design
when restoring endodontically
treated teeth or those teeth with
significant portions of missing
tooth structure. With today’s
movement toward scanning
and milling for fixed prosthetics,
whether done in the practition-
er’s office or at the laboratory, it
should be noted that it is difficult
to scan the internal aspect of a
shoulder preparation, and it has
been uniformly recommended
that a rounded shoulder be used.
The rounded shoulder prepa-
ration provides the maximum
vertical wall at the margin, with
the internal aspect being slightly
rounded versus at a 90-degree
angle. This ensures better rep-

lication of the margins when
scanned and milled.

Some studies suggest that while
ferrule is certainly desirable, it
should not be provided at the
expense of the remaining tooth/
root structure. Alternatively, it
has also been shown that the
difference between an effective,
long-term restoration and re-
storative failure can be as small
as 1.0 mm of additional tooth
structure that, when encased by
a ferrule, provides greater pro-
tection.

When such a long-lasting, func-
tional restoration cannot be pre-
dictably created, osseous crown
lengthening should be con-
sidered to increase what tooth
structure is available to achieve
a ferrule, but this is also depend-
ent on the periodontal status of
the tooth, and when ferrule can-
not be achieved then extraction
should be considered.* Ichim, et
al, stated succinctly, “The study
confirms that a ferrule increases
the mechanical resistance of a
post/core/ crown restoration.™

When rebuilding an endodon-
tically treated tooth, it is best to
maintain all dentin that is avail-
able, even thin slivers. These
thin slivers of dentin provide a
strong connecting link between
the core and tooth’s root and be-
tween the crown and root.’

It is important to attempt to re-
tain as much tooth structure as
possible, and this aids in achiev-
ing ferrule as well as maintain-
ing cervical strength of the tooth
where loading concentrates. Un-
der masticatory loading, strain
concentrates at the cervical por-
tion of teeth; thus it is important
to avoid over-preparation of this
portion of the tooth during endo-
dontic treatment and preserve
this area during restoration of
the tooth (Fig. 1).

Multiple studies discussing how
much ferrule is required have
found that teeth with at least 2.0
mm of ferrule have significantly
greater long-term prognosis
from a restorative standpoint
than those with less or no fer-
rule. Libman, et al, reported,
“Fatigue loading of cast post and
cores with complete crowns of
different ferrule designs provide
evidence to support the need for
at least a 1.5- to 2.0-mm ferrule
length of a crown preparation.
Crown preparation with a 0.5-
mm and 1.0-mm ferrule failed at
a significantly lower number of
cycles than the 1.5-mm and 2.0-
mm ferrules and control teeth.””
Libman further demonstrated
when loading at an off-axis di-
rection, which occurs in the
maxillary anterior, at the resto-
ration’s margin, the side where
the load is originating is under
tension, whereas the opposing
side is under compression (Fig.
2). This repetitive loading and
micro strain due to tension at the
lingual margin leads to the mar-
gin opening, which may lead to
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Fig. 1. Strain analysis of a posterior
tooth demonstrating concentration of
strain on loading at the cervical.

(Image/Provided by Dr. Gene McCoy)

recurrent decay and/or failure of
the endodontic seal or restora-
tion (Fig. 3).

Additionally, if we look at strain
studies by Libman and others
comparing ferrule of different
heights, we observe that in a fer-
rule of 0.5 mm there is greater
strain at the margin under ten-
sion and concentrates at mid
tooth where the core or post is
situated. Teeth with 2.0 mm of
ferrule demonstrated signifi-
cantly less strain loading at the
margins or center of the cervical
aspect of the tooth. The lower the
strain at the cervical midpoint,
the less chance of overload and
failure restoratively (Fig. 4).

Itis not unusual to have a patient
present for a routine recall ap-
pointment and the clinician or
hygienist note recurrent decay
at a crown margin with the pa-
tient unaware of the issue. This
becomes more complicated with
teeth that have previously un-
dergone endodontic treatment,
as there is no pulp present that
could warn the patient an issue
is present until often extensive
decay occurs or the crown dis-
lodges from the remaining tooth.
Freeman, et al, in their published
study, stated, “Fatigue loading of
three different post and core de-
signs with the presence of a full
cast crown leads to preliminary
failure of leakage between the
restoration and tooth thatis clini-
cally undetectable.”

The literature supports that
coronal leakage may be a ma-
jor factor in failure of endodon-
tic treatment.®!' As previously
discussed, when loaded during
mastication, margins with inad-
equate ferrule may demonstrate
micro opening on the tension
side, leading to leakage over
time.

This initially may be observed as
recurrent decay, but asitdeepens
and exposure of the obturation
material results, failure of the
endodontics may result due to
apical migration of oral bacteria.
This is minimized when a bond-
ed core or post/core is present,
but given sufficient time when a
ferrule of sufficient height is not
present the endodontics or the
restoration will fail.

Teeth function differently, de-
pending on the material that

Fig. 2. As a maxillary anterior tooth
is loaded during mastication, tension
and compression occur at the crown’s
margins. (Images/Provided by Dr
Gregori M. Kurtzman)

the post is fabricated from, with
loads distributed within the root
relative to the modulus of elas-
ticity of the post compared to the
dentin of the root (Fig. 5).

When a tooth restored with a fib-
er post does fail due to overload,
the mode of failure is coronal,
protecting remaining root and
tooth structure.’? This mode of
failure with fiber-post-restored
teeth typically allows the tooth to
be restored, as vertical root frac-
ture is a rare occurrence.

Bitter reported, “Compared to
metal posts, FRC posts revealed
reduced fracture resistance in
vitro, along with a usually re-
storable failure mode”" (Fig.
6). Whereas, with metal posts
either prefabricated or cast, fail-
ure was at a higher value for cast
post and core: 91 percent of the
specimens had fractured roots
(none of the specimens with a
fiber post demonstrated root
fracture); and the post and core
usually fractured at the tooth
composite core interface.'

As stress concentrates at the api-
cal tip of the metal post due to its
higher modulus of elasticity than
the surrounding root, vertical
root fracture is a frequent occur-
rence (Fig. 7). This may result
also from breakdown of the ce-
ment luting the post to the root,
allowing slippage microscopi-
cally of the post in the tooth un-
der load, leading to torque at the
cervical area and the resulting
vertical root fracture.

Because metal posts are stiffer
(higher modulus of elasticity)
than the dentin of the root, stress
concentrates at the post’s api-
cal tip, leading to vertical root
fracture and catastrophic loss of
the tooth. Ansari reported, “The
risk of failure was greater with
metal-cast posts (nine out of 98
metal posts failed) than with
carbon fiber posts (using which,
none out of 97 failed) risk ra-
tio.”* But with fiber posts having
a flexibility equal to or greater
than the root (lower modulus of
elasticity), stress concentrated
at the cervical region, leading
to horizontal fracture of the post
and core; and typically the tooth
can be salvaged.

The elastic modulus refers to
the relative rigidity of the ma-
terial. The stiffer the material,
the higher its relative modulus.
When two different materials are
placed together, such as when a
post is placed into a tooth’s root,
the elastic modulus is influenced

Mlggin cpamn g
MR Gl
L

-

Fig. 3. Opening of the margin on the
tension side may lead in time to recur-
rent decay or restoration and endodon-
tic failure.
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Fig. 4.Difference of intensity of strain
and location related to ferrule height
during occlusal loading (Libman).
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Fig. 5. Comparison of load distribution
of fiber post, cast metal post and prefab-
ricated metal post.

Fig. 6. Tooth restored with a fiber post
demonstrating coronal horizontal frac-
ture supracrestally;, typically seen with
teeth restored with fiber posts when
overloaded.

Fig. 7. Vertical root fracture of a tooth
restored with a metal post.

GPa
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Comparative Modulus of Elasticity

Fig. 8. Comparative modulus of elastic-
ity of different post materials

by whichever of the materials is
stiffest. Dentin averages a modu-
lus of elasticity of 17.5 (+/- 3.8)
GPa, with glass fiber posts at
244 (+/- 3.4) GPa, titanium pre-
fabricated posts at 66.1 (+/- 9.6)
GPa, prefabricated stainless steel
at 108.6 (+/- 10.7) GPa and cast
high noble gold posts at 53.4: (+/-
4.5) GPa.

Cast posts fabricated from no-
ble or base metals have higher
modulus then high noble alloys
and approach stainless-steel
prefabricated posts in their rela-
tive stiffness. Fiber posts have
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an elastic modulus that more
closely approaches that of den-
tin (Fig. 8). The flexural strength
of fiber and metal posts was re-
spectively four and seven times
higher than root dentin, and
there is still debate on whether a
post strengthens th tooth.!'” The
basic purpose of a post s to aid in
retention of the core.

The absence of a cervical ferrule
has been found to be a determin-
ing negative factor, giving rise to
considerably higher stress levels
within the root. When no ferrule
was present, the prefabricated
metal post/composite combina-
tion generated greater cervical
stress than cast post and cores.
Yet, the ferrule seemed to can-
cel the mechanical effect of the
reconstruction material on the
intensity of the stresses.

With a ferrule, the choice of re-
construction material had no
impact on the level of cervical
stress. The root canal post, the
purpose of which is to protect the
cervicalregion, was also shown
to be beneficial even with suf-
ficient residual coronal dentin.
In the presence of a root canal
post, cervical stress levels were
lower than when no root canal
post was present. Pierrisnard
concluded that the higher the
elasticity modulus, the lower the
stress levels.!

The material the post is fabricat-
ed from should have the same
modulus of elasticity as the root
dentin to distribute the applied
forces along the length of the
post and the root and not con-
centrate them at the apical tip
of the post. Studies have shown
that when components of differ-
ent rigidity are loaded, the more
rigid component is capable of re-
sisting forces without distortion.
This stress is concentrated when
the post is the stiffer material at
the post’s apical tip. The less-
rigid component fails invariably
when a post is used that is stiffer
than the root’s dentin.'*

Posts with modulus of elastic-
ity significantly greater than
that of dentin create stresses at
the tooth/cement/post interface,
with the possibility of post sepa-
ration and failure. As repetitive
loading occurs on the endodon-
tically restored tooth, the cement
eventually fails at the interface
between the metal post and root
dentin, allowing microslippage
of the post. This allows higher
stresses to be exerted on the root,
leading to vertical root fracture
and catastrophic loss of the tooth.
The higher modulus (rigidity) of
the metallic posts makes it stiff
and unable to absorb stresses.
In addition, transmission of oc-
clusal and lateral forces through
ametallic core and post can con-
centrate stresses, resulting in the
possibility of unfavorable frac-
ture of the root.** Dentin’s modu-
lus of elasticity is approximately
14 to 18 GPa. Fiber posts have
modulus that is approximately
9 to 50 GPa, depending on the
manufacturer of the post.

This provides a similarity in
elasticity between the fiber post
and dentin of the root, allowing
post flexion to mimic tooth flex-
ion. The fiber post absorbs and
distributes the stresses and thus
shows reduced stress transmis-
sion to the root*! The longitu-
dinal arrangement of fibers in
the fiber post and the modulus
of elasticity of a post that is less

Fig. 9. Minimal tooth missing or Fig. 10. Moderate tooth missing or previ-
previously restored following en- ously
dodontlic treatment.

ment

restored jfollowing endodontic treat-

Fig. 11. Significant tooth missing or previously Fig. 12. Multiple fiber posts

restored following endodontic treatment

than or equal to that of the den-
tin may redistribute the stress
into the tooth and away from the
chamfered shoulder to increase
the likelihood of failure of the
post core\root interface instead
of root fractures.

When failure does occur due
to overloading, failure typically
is in the coronal portion, fre-
quently demonstrating fracture
of the core at the tooth interface
and leaving the possibility of re-
restoring the tooth and not cata-
strophic loss.??

The flexural properties of fiber
posts were higher than the metal
post and similar to dentin.”
Whereas prefabricated, stain-
less-steel post exhibited a signifi-
cantly higher fracture resistance
at failure when compared with
the fiber posts., the mode of fail-
ure of the carbon fiber post was
more favorable to the remaining
tooth structure when compared
with the prefabricated, stainless-
steel post and the ceramic post.?*
Ceramic posts were introduced
prior to fiber posts as a more
esthetic alternative to prefabri-
cated metal posts, and, although
not widely used today, they are
still available. Modulus of elas-
ticity of ceramic posts is 170-213
GPa, which is approximately 15
times that of dentin. Because
these ceramic posts are too rigid
and transmit more stress to the
root canal than the fiber posts,
which lead to irreversible root
damage via vertical root fracture
seen with metal posts, their use
is not recommended in restor-
ing endodontically treated teeth
today.®

Restoration of endodontically
treated teeth needs to take an
engineering view of how best to
reconstruct the remaining tooth
for the best long-term survival.
With this in mind, the practition-
er needs to categorize the tooth
based on how much native tooth
structure is present following
endodontic treatment and how
much existing restorative mate-
rial is currently present in the
tooth.

Posterior teeth gain strength
when the marginal ridge area
and proximal surface is natural
tooth structure and has not been
restored. Teeth that have under-
gone endodontic treatment —
when either occlusal decay was
present in the pits and fissures
leading to pulpal involvement,

placed into a molar to lock
the core to the remaining tooth
structure.

or a small- to moderate-sized
previously placed amalgam or
composite restoration is present
— require conservative restora-
tion (Fig. 9).

These teeth can be restored with
removal of the existing restora-
tive material and cleaning the
pulp chamber of obturation ma-
terial, including 2.0 to 3.0 mm of
the canal.

Placement of a conventional
composite bonded within the
tooth provides a good long-term
restorative solution to these
teeth, and a crown typically is
not needed. The access or ex-
isting restoration should leave
most of the cuspal width present.
When the preparation following
removal of decay and existing
restorative materials invades the
width of the cusp leaving half
of this tooth structure missing,
more extensive restoration is in-
dicated.

When the tooth to be restored
is missing one or both marginal
ridges and these areas have
been previously restored or
will be restored, placement of a
bonded composite will not suf-
fice as the final restoration (Fig.
10). The marginal ridges provide
resistance to cuspal flexure of
the tooth, improving its strength.
When these are missing, func-
tional loading of the tooth will
allow greater cuspal flexure and
consequentially a higher chance
of fracture under masticatory
function. Restoration of these
teeth will require a core buildup
with optional pins or other re-
tentive elements for the core fol-
lowed by a full coverage crown.
Posts are often not needed, as the
remaining tooth structure at the
cusps after crown preparation is
sufficient to retain the core, and
a ferrule can be achieved.

A post may be considered in
those patients who are bruxers
or clenchers or whose occlusion
may place higher forces on the
restored tooth due to the tooth’s
position relative to the occlusal
plane. When a ferrule cannot be
achieved, the practitioner should
consider osseous crown length-
ening or forced eruption to im-
prove the ferrule.

Inlay restorations should be
avoided in endodontically treat-
ed teeth because the access cre-
ated to perform the endodontic
treatment weakens the tooth
from a cuspal flexure standpoint
and the inlay even when bonded
may act as a wedge forcing the
cusps apart and leading to frac-

ture of the tooth. An onlay res-
toration may be utilized, and its
design should include shoeing of
the cusps to limit cuspal flexure.

These teeth are a challenge to
restore when removal of the old
restorative material and decay
leaves significant portions of the
tooth needing replacement (Fig.
11). These teeth will require
placement of posts to retain
the core of the remaining tooth
structure.

Because the purpose of posts is to
retain the core, it is recommend-
ed that in multi-canal teeth a
post be placed into each canal to
cross-pin the core to the remain-
ing tooth structure (Fig. 12). Pro-
jection of the posts in posterior
teeth due to the angulation of the
canals leads to convergence of
the posts in the coronal portion
of the tooth. This locks the core
in place and assists in preventing
fracture of the post or dislodge-
ment under function that is ob-
served when only a single post is
placed.

Use of pins may also be consid-
ered to assist in retaining the
core portion when cusps are
missing and as an augment to
posts being placed. These teeth
require a full coverage crown
to limit cuspal flexure under
load. As with teeth with moder-
ate missing tooth structure, use
of inlays should be avoided be-
cause they do not restrict cuspal
flexure. An onlay may be used if
desired in some cases but should
include shoeing the cusps as part
of the preparation design to limit
cuspal flexure. Again, when fer-
rule is not achievable, consider
osseous crown lengthening or
forced eruption to improve the
ferrule.

For restoration of endodonti-
cally treated teeth, an engineer-
ing view is needed to ensure
long-term survival. Ferrule is
often overlooked in today’s age
of adhesive dentistry, but it is as
critical today as it was in the past.
Lack of ferrule has been shown
to affect survival of the tooth, and
the literature supports use of 2.0
mm of ferrule, which is more
critical in maxillary anterior
teeth due to the direction of load-
ing during mastication.
Additionally, how we restore the
remaining tooth plays a role in
potential issues in the long term.
Metal posts are being used less
frequently due to vertical root
fractures that can occur when
the tooth is overloaded, and
the direction has increasingly
moved to the use of fiber posts,
which mimic the roots modulus
of elasticity. When teeth restored
with a fiber post are overloaded,
fracture typically occurs in the
coronal (supragingival) portion,
leaving sufficient tooth remain-
ing to re-restore the tooth. Teeth
rarely fail when they are over-
engineered, but many fail due to
under-engineering.

1. Barkhodar RA, Radke R, Ab-
basi J: Effect of metal collars
on resistance of endodontically
treated teeth to root fracture. J
Prosthet Dent 61:676, 1989.

Editorial note:
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able from the publisher:
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The role of the dental team in the management of
the patient with sleep apnea

mCME

Hours

By Nancy M. Costa-Larson, USA

e evolution of the den-
tal hygienist’s role in the
assessment of a client’s

oral health from a singular ap-
proach to a collaborative multi-
disciplinary approach is evident
in the treatment of clients with
sleep disorders. Knowledge of
the variations in sleep disorders,
medications, treatment needed,
as well as the various appliances
will be vital to the dental health-
care providers. Pagel (2012) says
that by 2015, 40 percent of the
U.S. population will have some
form of sleep disorder; 18 mil-
lion Americans have sleep ap-
nea, which affects all ages, both
sexes and may be genetic. The
most prevalent form occurs in
4 percent of middle-aged men
and 2 percent of middle-aged
women.!

As with all medical conditions,
early detection and baseline
data will aid in monitoring
changes in the patient’s health
and providing useful informa-
tion in treatment planning and
implementation. Sleep apnea
in the past has been viewed as
most typically related to snor-
ing; however, there are different
types of sleep apnea disorder.
The most prevalent and known
is obstructive sleep apnea syn-
drome. Another type, central
sleep apnea, is less common. A
third type, complex sleep apnea,
combines both the obstructive
and central types.

Obstructive sleep apnea syn-
drome (OSAS) is a common, but
underdiagnosed disorder that
is potentially fatal.> According
to de Almeida et al. (2006), “It
happens most frequently dur-
ing REM sleep, and breathing
stops for 10 to 30 seconds, which
re-sults in reduced levels of
oxygen dissolved in the blood.”
The patient with the OSAS does
not know this is happening. A
person’s quality and quantity of
sleep is often inadequate. These
interruptions of sleep can affect
a person’s mental and physi-cal
state — and lead to additional
problems in the oral cavity.

Central sleep apnea is caused
by the brain failing to signal the
breathing-control muscles to
work. With central sleep apnea,
snoring is infrequent to rare
because there is no airway ob-
struction. Though this disorder
is less common than obstructive
sleep apnea, it is important to
address for the overall health of
the sleeper. Oral appliances do
not work in this situation. Cen-
tral sleep apnea is diagnosed by

sleep studies and typically treat-
ed with medications.

Complex sleep apnea is a com-
bination of obstructive sleep
apnea and central sleep apnea.
Some patients with obstructive
sleep apnea develop -central
sleep apnea while on treatment
with continuous positive airway
pressure (CPAP).”2

This article focuses on obstruc-
tive sleep apnea and how it re-
lates to the oral cavity.

Tongue muscles, soft palate and
uvula relax and/or sag (Fig.
2), causing snoring, difficulty
breathing and breathing cessa-
tion. Obesity, alcohol consump-
tion and sleep medications can
exacerbate the condition. Snor-
ing and gasping for air causes
the person to wake several times
a night, preventing the person
from getting the proper sleep
needed to function.

Sleep apnea is often present
in people who are overweight,
have physical abnormalities
such as a deviated septum or
have other abnormalities of the
nose or throat. The sleeper tries
to breathe, creating a tighter
seal, which decreases oxygen
flow to the brain. The sleeper
awakens gasping for air.

Studies on sleep apnea are fairly
new, and diagnostic evidence is
evolving. Snoring is one of the
symptoms of obstructive sleep
apnea syndrome; however, not
all individuals who snore neces-
sarily have OSAS. Friedlander
says, “Kven when the airway is
partially open, obstruction oc-
curs frequently and results in
a loud irregular snoring sound
caused by air rushing through
the narrow passage and stimu-
lating the soft palate, uvula,
throat walls and tongue to vi-
brate.” If an OSAS patient is
left untreated, the condition can
worsen over time. Risk can in-
crease for hypertension, stroke,
myocardial infarction, anoxic
seizures and sudden death while
asleep. Sleep apnea can be al-
leviated with oral devices and/
or surgical procedures, how-
ever some complications have
arisen in the oral cavity because
of some of the devices used to
correct or minimize obstruc-tive
sleep apnea.

Dental professionals may be
the first health-care providers
to suspect possible OSAS in a
patient® because of signs and
symptoms exhibited within the
oral cavity. These include: “mac-
roglossia (Fig. 3) and enlarged
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Fig. 1. The position of the tongue and mandible with nor- Fig. 2. The position of the tongue and mandlble showing
mal and open airway while sleeping. (Photos/Provided by blocked airway that occurs with obstructive sleep apnea.

Sleep Group Solutions)

Fig. 3. Macroglossia (enlarged tongue).

pharynx, narrowed posterior
airway space resulting from a
long soft palate by the uvula ly-
ing below the base of the tongue;
the tongue lying above the man-
dibular plane of occlusion and
small mandible.”

Signs and symptoms of OSAS
while sleeping can include
drooling, xerostomia, restless-
ness, bruxism, choking or gasp-
ing, snoring, breathing pauses
and diaphoresis. But an individ-
ual’s symptoms associated with
OSAS are not limited to sleeping
problems. During waking hours
the patient may experience de-
pression, difficulty concentrat-
ing, fatigue and insomnia. Other
signs can include gastroesopha-
geal reflux disease (GERD), irri-
tability and sleepiness through-
out the day. Coughlin says, “If
OSAS continues to be untreated
or it is never diagnosed, the
sleeping disorder may elevate
blood pressure and the potential
for mortality increases.”

Maglioca says, “The population
with OSAS is a heterogeneous
group, and have a wide range
of physical attributes. Not all
patients with OSAS have all of
these physical features.”” The
most common orofacial charac-
teristics encountered include a
retrognathic mandible, narrow
palate, large neck circumfer-
ence, long soft palate (which
leads to dentists being unable to
visualize the entire length of the
uvula when the patient’s mouth
is open wide), tonsillar hypertro-

Fig. 4. One of many oral devices used 1o relieve sleep ap-
nea. The appliance keeps the mandible in a static position
to not fall back when the individual is sleeping in a supine
position. (Photo/Provided by Respire Medical/The Respire

Blue Series)

phy, deviated nasal septum and
relative macroglossia.

Patients with OSAS have inter-
rupted sleep patterns because
the obstruction of airflow causes
prolonged interruptions in their
breathing while they sleep (up
to 40 seconds). Because the con-
dition can lead to a reduction of
oxygen in the blood stream, a
host of medical complications
can occur. Individuals with ob-
structive sleep apnea can ex-
perience worsening snor-ing,
which is caused by vibration of
the partially collapsed soft palate
as air passes. Respiratory events,
which deplete certain stages
of non-REM and REM sleep,
contribute to sleep fragmenta-
tion and unrefreshing sleep.”
Because of the lack of sleep, an
OSAS sufferer may have diffi-
culty concentrating and staying
awake during the day. When
sufferers sleep on their back,
gravity pulls the jaw and tongue
down and back. This causes the
mouth to open and the tongue to
drop back into the airway, nar-
rowing the air passage.

Oral devices and surgical inter-
vention are the procedures used
to treat OSAS. An oral appliance
(Fig. 4) is a small acrylic device
that fits over the upper and low-
er teeth or tongue (similar to an

orthodontic retainer or mouth
guard). This device slightly ad-
vances the lower jaw or tongue,
which moves the base of the
tongue forward and opens the
airway. This improves breath-
ing and reduces snoring and ap-
nea. The appliance is fabricated
and customized for each patient
by a dentist experienced in the
treatment of snoring and sleep
apnea. The appliances are com-
fortable and well tolerated by
patients. Appliances are easy to
place and remove, easy to clean
and are convenient for travel.

The two main categories of oral
appliances currently in use are
the mandibular advancement
devices (MAD) and the tongue
retaining devices (TRD). The
mandibular advancement de-
vices, made of acrylic materials,
are custom fabricated for each
patient. The impression for the
acrylic devices can be made in
the dental office for lab fabrica-
tion. The devices fit comforta-
bly over the upper and lower
teeth, positioning the lower
jaw slightly forward, advanc-
ing the tongue and soft tissues
of the throat to open the airway.
Some of the “repositioners are
designed to hold the mandible
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anteriorinferiorly, constructed to
position the mandible at 75 per-
cent of the maximal mandibu-
lar advancement and within a
7 mm opening between upper
and lower incisors” with no
adverse effects to the temporal
mandibular joint.

The MADs have an adjustment
mechanism built into the de-
vice, enabling users to gradually
change the position of the bot-
tom jaw under dental supervi-
sion to improve the effectiveness
of the device.

Oral appliances used for OSAS
patients cause a “mandibular
advancement, including de-
velopment of posterior open
bite, altered inclination of in-
cisors and decreased anterior
open bite.”® Through the use of
various imaging techniques, re-
search on appliances used for
OSAS has identified various den-
tal/skeletal changes that occur.
One of the most common effects,
referenced in many studies, is
the degree of vertical and hori-
zontal overlap of the teeth (over-
jet and overbite, respectively).’
The adjustment mechanism
makes it possible to position the
device to best address a patient’s
particular needs.

The tongue-retaining device is
custom-made using a softer, pli-
able material with a compart-
ment that fits around the tongue
to hold it forward by means of
suction. This device is used most
for patients with dentures or
patients who cannot adequately
advance their lower jaw. Such
patients must be able to breathe
well through their nose, or they
may have difficulty tolerating
this appliance.

There are other recommended
treatments, some involving be-
havioral therapy, that patients
may be less likely to comply
with, such as “non-supine sleep,
[avoiding] late evening [food]
consumption, weight loss, ab-
staining from drinking alcoholic
beverages and a lifetime of re-
quired nightly use of continu-
ous compressed air delivered
by a CPAP (continuous positive
air-way pressure) machine via a
nasal mask™ (Fig. 5).

The CPAP machines work when
there is a compliant patient.
If the patient is not compliant,
there are other oral-appliance
therapies that may be used, but
CPAP remains the “gold stand-
ard’ treatment for sleep apnea
[and] the objective success rate
of any other treatment must be
judged against it.”'° If a patient
chooses oral devices over a
CPAP machine, the dental team
may be responsible for the fabri-
cation of the oral devices.

Surgery is usually done in se-
vere cases of OSAS or as an al-
ternate or last-resort procedure.
The main surgical treatments
offered for OSAS often target
the anatomical areas of the pos-
terior airway where collapse is
suspected to occur. Treatment
is designed to enlarge the pos-
terior airway space, reduce air-
way collapsibility and, ideally,
stabilize the airway for the long
term. Surgery has the advantage
of correcting any craniofacial
abnormalities that may be the
cause of the OSAS and of re-
moving the variable of patient
compliance that is required with
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Fig. 5. CPAP machine nosepiece. Adjustments need to be
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Fig. 6. Retrognathic or receding jaw. (Photo/Provided by

made to the CPAP nosepiece and mouthpiece. Mouthpiece Oral Facial Reconstruction and Implant Center of Florida,
can cause pressure and create lesions in the upper anterior wwuw.oralfacial.com/ doctors-luis-cardenas.php)

gingival tissues.

other long-term treatment strat-
egies.

Obstructive sleep apnea syn-
drome sometimes occurs in
patients with a retrognathic po-
sitioning of the mandible (Fig.
6). People who have a receding
chin related to a small lower jaw
are more likely to snore because
there is less room in the back of
the throat for the soft tissues and
tongue. This reduction in space
decreases the size of the air pas-
sage and causes increased snor-
ing.

Some patients undergo “max-
illa-mandibular advancement
surgery.” Oral and maxillofacial
surgeons engaging in correc-
tive surgery communicate with
the general dentist, because
whenever an OSAS patient un-
dergoes surgery, ftreatment
plans need to be suspended in
anticipation of changes to the pa-
tient’s occlusion. Hoffstein says,
“Maxilla-mandibular advance-
ment (MMA) surgery, which is
based on traditional orthognath-
ic surgery techniques, has been
proven effective for a range of
OSAS disease.”'* Surgery allows
the repositioning of the tongue.
Additionally, de Almeida says,
“These bone movements pull
the base of the tongue forward
and upward, thereby enlarging
the posterior airway space, cre-
ating more anterior space for
the tongue. The bony segments
are fixed rigidly with screws and
plates to assist in healing and to
resist the pull of soft tissue that
may cause skeletal relapse.*

Obstructive sleep apnea re-
quires appropriate diagnosis
and treatment. Interdisciplinary
communication is paramount
when cases are handled by a
team methodology. The dentist
should work closely with other
health-care professionals. Re-
ferral of patients to a physician
indicates the dentist’s desire to
make certain that the patient
receives the best care possible.
Dental professionals are crucial
advocates involved in the man-
agement of OSAS and should be
aware of the complications that
can be caused by the disorder.

Asking questions about pa-
tients’ sleep habits can stimu-
late awareness for the general
dentists and hygienist, enabling
them to refer a patient to a phy-
sician who specializes in sleep
disorders. Use of a standardized
questionnaire similar to a medi-
cal history will ensure that every
patient is screened for OSAS (see
example in appendix). Identify-
ing the underlying causes of
OSAS and recommending an
appropriate course of treatment

can help patients maintain qual-
ity of life and reduce morbidity
rates. Prinsell says, “This should
be a working relationship be-
tween the medical community.”

Patients with OSAS have a high-
er risk for hypertension, which
can lead to other physical com-
plications. Dental professionals
working with physicians should
be familiar with the medications
and appliances used for sleep ap-
nea and the oral complications
that can result from the different
treatments. Treatment for sleep
apnea and snoring can help pa-
tients get the rest they need to
reduce the medical complica-
tions and improve their function
during the day. The dental team
will be involved in monitoring
any occlusal changes that result
from mouth devices used in the
sleep-disorder therapy.

When working with patients
who have been prescribed an
oral appliance, the dental hy-
gienist needs to recommend
mandatory dental visits as part
of the treatment plan to keep a
record of changes that might
occur in the occlusal bite or to
stay ahead of other dental prob-
lems that can occur because of
use of the appliance. Magliocca
and Helman say, “In addition to
the patient’s medical history, the
dentist’s clinical examination
findings influence treatment
planning.”

It is also important to be aware
that patients may be taking med-
ication that creates xerostomic
effects.” Kalan and Kenyon say,
“There are, also, certain types
of CPAP delivery that may add
to the patient’s complaints of
xerostomia.”"! Medications may
sometimes be used to treat de-
pression experienced by some
patients with OSAS. These
medications may contribute
to causing the oral cavity to be
dry. Patients also might begin
to neglect daily oral hygiene.
Dentists and hygienists should
recommend and prescribe arti-
ficial saliva products and regular
fluoride applications for patients
with xerostomia who are using
the CPAP devices. While the in-
cidence of caries has not been
reviewed in the OSAS popula-
tion, it would seem especially
prudent to educate patients with
xerostomia about avoiding cari-
ogenic foods and beverages.”
Dental professionals need to be
aware of the impact certain sur-
gery procedures within the oral
cavity can have on patients who
are using a CPAP machine. For
example, Kapur says, “Reflect-
ing a mucoperiosteal flap to ac-
complish surgical extractions or

other procedures may preclude
the patient from using CPAP for
one to two evenings to avoid the
possible risk of developing sub-
cutaneous emphysema.”!?
Because occlusal changes can
occur with OSAS therapy, com-
munication between the patient,
dentist, hygienist and the phy-
sician who prescribed the oral
appliance is essential. Some pa-
tients may not notice or may not
be affected by changes in their
occlusion while using an oral
appliance, but problems may
still exist. Robertson et al. sug-
gest “keeping the patient’s bite
opening to a minimum when
fabricating an appliance to re-
duce the impact on the occlu-
sion.”! When restorative work is
be done on OSAS patients, such
as crowns or fillings, adjust-
ments to the existing appliance
— or fitting of a new appliance
— may be needed. The process
of adjusting or creating a new
appliance needs to be done with
the oral surgeon or physician
who prescribed the oral device.
The prevalence of OSAS may
be higher than estimated, and
medical and dental health-care
professionals can “offer these

patients the full range of avail-
able treatment options to defeat
this often fatal illness.” Adding
sleep-related questions to the
written or oral medical history
and consideration of both oro-
facial and physical findings may
result in the detection of a sleep
disorder.8'*!5 Dental hygienists
can ask questions, such as: “How
many pillows do you sleep with?
Does your spouse complain that
you snore? Are you grinding or
clenching? Do you wake up with
headaches in the morning? Do
you wake up with a dry mouth?”
The routine oral assessment
that hygienists provide can aide
in recognizing conditions per-
taining to OSAS. Hygienists can
facilitate the management of
the patient with sleep apnea by
recommending oral care prod-
ucts to reduce xerostomia and to
reduce inflammation of gingiva
for sleep apnea patients who
snore. Dental health-care pro-
fessionals should refer patients
to physicians who manage OSAS
patients on a regular basis.

Dental hygienists see patients
frequently and often on a routine
bases, so they are often the first
to observe variations in the oral
cavity. Cooperation between hy-
gienists and dentists and medi-
cal health-care professionals
who treat patients with OSAS
creates an advantage to the pa-
tient for overall health care.

Treatment plans for patients
with sleep apnea and sleep dis-
orders, along with the associated
medications being used by such
patients, should be included in
the medical history in the pa-
tient’s charts. This will ensure
the dental team is aware of any
changes in the oral cavity and is
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