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John B. Gurdon eliminated the nucleus of a frog egg cell (1) and

replaced it with the nucleus from a specialised cell taken from a @

tadpole (2). The modified egg developed into a normal tadpole (3). h 7 ” H
Subsequent nuclear transfer experiments have generated cloned P '
mammals (4).
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Shinya Yamanaka studied genes that are important for stem cell function. When he transferred four such
genes (1) into cells taken from the skin (2), they were reprogrammed into pluripotent stem cells (3) that could
develop into all cell types of an adult mouse. He named these cells induced pluripotent stem (iPS) cells.

iPS cells can now be generated
I from humans, including patients
e - with disease. Mature cells including
'! j ¥ nerve, heart and liver cells can be
| derived from these iPS cells, thereby
i i allowing scientists to study disease
Ly “ mechanisms in new ways.
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Background

The SEDENTEXCT project aimed to acquire key information necessary for sound and scientifically based clinical use of dental Cone
Beam Computed Tomography (CBCT). As part of this aim, the project set an objective of developing evidence-based guidelines for dental
and maxillofacial use of CBCT. Early in 2008, it became apparent that there was an urgent need to provide some basic guidance to users of
dental CBCT because of concerns over inappropriate use. These concerns were voiced by the European Academy of DentoMaxilloFacial
Radiology (EADMFR), an organisation whose objective is to promote, advance and improve clinical practice, education and/or research
specifically related to the specialty of dental and maxillofacial radiology within Europe, and to provide a forum for discussion, communi-
cation and the professional advancement of its members. EADMFR has a membership exceeding 300 individuals whose special interest
is imaging of the dental and maxillofacial region. It is multi-disciplinary, including dental radiologists, medical physicists, radiographers
and scientists. It includes both academics (teachers and researchers) and clinicians. In view of the mutual aims of EADMFR and SED-
ENTEXCT, a decision was taken to collaborate in the development of a set of “Basic Principles” for the use of dental CBCT, based upon
existing standards. These standards include fundamental international principles, EU Directives (Council of European Union, 1996, 1997)
and previous Guidelines (European Commission 2004).

Methodology

The detailed methodology fol-
lowed in the preparation of these
guidelines is fully described else-
where (Horner et al 2009). Briefly,
a Guideline Development Panel
was formed to develop a set of
draft statements using existing
EU Directives and Guidelines on
Radiation Protection. The draft
statements covered Justification,
Optimization and Training of den-
tal CBCT users. These statements
were revised after an open debate
of attendees at the 11th EADMFR
Congress on 28th June 2008. A
modified Delphi procedure was
then used to present the revised
statements to the EADMFR mem-
bership, utilizing an online survey
in October/November 2008. Con-
sensus of EADMFR members, in-
dicated by high level of agreement
for all statements, was achieved
without a need for further rounds
of the Delphi process.

A set of 20 “Basic Principles”
on the use of dental CBCT were
thus established. These act as core
standards for EADMFR and are
central to this Guideline publica-

tion. It is important to recognize
that the “Basic Principles” were
developed by consensus rather
than by the evidence-based pro-
cess used elsewhere in the current
document. Furthermore, the “Ba-
sic Principles” were finalized two
years before the other guidelines,
in response to the perceived ur-
gent need for standards to be set.
As such, there are overlaps with
the evidence-based recommen-
dations in this document and, in
some instances; a slightly differ-
ent wording is used. There are no
cases, however, where the “Basic
Principles” and other guidelines
are in conflict.

The “Basic Principles”

1 - CBCT examinations must not
be carried out unless a history
and clinical examination have
been performed
2 - CBCT examinations must be
justified for each patient to dem-
onstrate that the benefits out-
weigh the risks
3 - CBCT examinations should
potentially add new information
to aid the patient’s management
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4 - CBCT should not be repeated
‘routinely’ on a patient without
a new risk/benefit assessment
having been performed

5 - When accepting referrals
from other dentists for CBCT ex-
aminations, the referring dentist
must supply sufficient clinical
information (results of a history
and examination) to allow the
CBCT Practitioner to perform the
Justification process

6 - CBCT should only be used
when the question for which
imaging is required cannot be
answered adequately by lower
dose conventional (traditional)
radiography

7 - CBCT images must undergo
a thorough clinical evaluation
(‘radiological report’) of the en-
tire image dataset

8 - Where it is likely that evalu-
ation of soft tissues will be re-
quired as part of the patient’s
radiological assessment, the
appropriate imaging should be
conventional medical CT or
MR, rather than CBCT

9 - CBCT equipment should offer
a choice of volume sizes and ex-
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aminations must use the small-
est that is compatible with the
clinical situation if this provides
less radiation dose to the patient
10 - Where CBCT equipment of-
fers a choice of resolution, the
resolution compatible with ad-
equate diagnosis and the lowest
achievable dose should be used
11 - A quality assurance pro-
gramme must be established
and implemented for each CBCT
facility, including equipment,
techniques and quality control
procedures

12 - Aids to accurate position-
ing (light beam markers) must
always be used

13 - All new installations of
CBCT equipment should under-
go a critical examination and
detailed acceptance tests before
use to ensure that radiation pro-
tection for staff, members of the
public and patient are optimal
14 - CBCT equipment should
undergo regular routine tests to
ensure that radiation protection,
for both practice/facility users
and patients, has not significant-
ly deteriorated

15 - For staff protection from
CBCT equipment, the guidelines
detailed in Section 6 of the Eu-
ropean Commission document
‘Radiation Protection 136. Eu-
ropean Guidelines on Radiation
Protection in Dental Radiology’
should be followed

16 - All those involved with CBCT
must have received adequate the-
oretical and practical Training for
the purpose of radiological prac-
tices and relevant competence in
radiation protection

17 - Continuing education and
training after qualification are
required, particularly when new
CBCT equipment or techniques
are adopted

18 - Dentists responsible for
CBCT facilities who have not
previously received ‘adequate
theoretical and practical train-
ing’ should undergo a period of
additional theoretical and practi-
cal training that has been

validated by an academic in-
stitution (University or equiva-
lent). Where national specialist
qualifications in DMFR exist,
the design and delivery of CBCT
training programmes should in-
volve a DMF Radiologist

19 - For dento-alveolar CBCT
images of the teeth, their sup-
porting structures, the mandible
and the maxilla up to the floor
of the nose (e.g. 8cm x 8cm or
smaller fields of view), clinical
evaluation (‘radiological re-
port’) should be made by a spe-
cially trained DMF Radiologist
or, where this is impracticable,
an adequately trained general
dental practitioner

20 - For non-dento-alveolar
small fields of view (e.g. tem-
poral bone) and all craniofacial
CBCT images (fields of view
extending beyond the teeth,
their supporting structures, the
mandible, including the TMJ,
and the maxilla up to the floor
of the nose), clinical evaluation
(‘radiological report’) should
be made by a specially trained
DMF Radiologist or by a Clini-
cal Radiologist (Medical Radi-
ologist)
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Omar El-Mowafy DS, PhD, FADM *

of axial reduction was increased.
This was necessary in order to
provide sufficient space for the
crowns so that the technician is
able to fabricate them with op-
timum esthetics. In addition a
shoulder finish line necessary for
proper support of porcelain crown
was established. A zirconia core
for the crowns was resorted to
since it was going to help conceal
the intrinsic staining of the facial
aspects of the teeth that was not
possible to completely remove
through reduction. Resin com-
posite additions were used in a
judicious manner to increase the
width of the maxillary laterals and
in essence reduce the space avail-
able for width of the two crowns
that were made for the centrals.
This was a simple and least-in-
vasive procedure that would be
expected to last for many years. It
helped to achieve better harmony
in the size of the four incisors.
Conclusion :

With proper understanding and
adequate skill it was possible to
transform less than ideal crown
preparations into ones that con-
form to the standard of the pro-
fession. Hence, 1ideal esthetic
porcelain crowns were possible to
fabricate.
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Figure 5: Crown preparations were modified with near-parallel walls Figure 6: Incisal vies of the modified crown preparations showing
to provide means for meaningful retention. Condition of the gingival allround shoulder finish line.
tissues had improved significantly since removal of the original
crowns and placement of better-fitted provisional crowns.
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Figure 7: The width of the lateral incisors was increased through ad-
dition of resin composite at the mesial aspects in order to achieve bet-
ter harmony with size of the new crowns. Crown preparations were
further refined prior to impression-taking. Remnants of the intrinsic
staining continues to be noticeable.

Figure 8: Try-in of the two porcelain crowns.
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Figure 9: Post-operative view after crown cementation and before com-

pletion of whitening of the remaining anterior teeth. Considerable heal-
ing of the gingival tissues has taken place.
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back home. Perhaps school of
training of the dentist might have
played a role in this respect.

Following removal of the crowns
the preparations were remod-
eled with near parallel axial
walls to provide better means for
crown retention (Figure 5). An
all-around shoulder finish line
was established and provisional
crowns were made and cemented
with provisional cement (Figure
6). At the next appointment it
was evident that the condition of
the gingival tissues had improved
significantly since removal of the
original crowns and placement of
better-fitted provisional crowns.
The width of the lateral incisors
was increased through addition

mensions as compared to size of
the new crowns. Crown prepara-
tions were further refined prior to
impression-taking (Figure 7).

Figure 8 shows image of the two
crowns at try-in before cementa-
tion. Crowns were made with a
zirconia core and feldspathic ve-
neering porcelain. A lighter shade
was resorted to in anticipation of
the effect that bleaching will have
on the remaining teeth. Figure 9
shows post-operative image after
crowns cementation and before
completion of whitening of the re-
maining anterior teeth. Consider-
able healing of the gingival tissues
has taken place.

Discussion

metrical form that would allow
for adequate retention of crowns,
insufficient reduction necessary
to achieve proper esthetics and
poorly-defined margins. Accord-
ing to Tylman the angle of con-
vergence for ideal crown prepara-
tions should be between 2 and 5
degrees.1 However, in one study
mean angle of convergence of
crown preparations by final-year
dental students was found to be 21
degrees.2 Mean angle of conver-
gence of crown preparations made
by dentists and specialists was re-
ported to be 20 degrees.3 Through
remodeling and refining the two
crown preparations it was pos-
sible to achieve acceptable angle
of convergence that would ensure

#;Qi\"l- mDENTAL in gingiva shades of resin composite at the mesial Three major drawbacks were proper crown retention.
@100 VISOR aspects of both teeth in order to identified with the original crown In the process of remodeling the
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preparations: lack of proper geo-
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Remodeling unusual
Crown preparationsof

Maxillary incisors to
Enhance Esthetics and Retention

viously fitted with PFM crowns.
The teeth were vital, however, the
crowns were unsightly with shade
mismatch, metal showing through
and adverse gingival response
manifested as puffiness and in-
flammation of gingival margins
(Figure 1). The logical treatment
option was to remove the crowns
and replace them with new better-
fitted porcelain ones. The maxil-

tioning it was found that the two
crowns’ metal cores were soldered
together. Most likely the dentist
who performed the preparations
of the teeth realized the potential
for compromised retention and or-
dered the laboratory to construct
them fused together to gain added
retention (Figure 2 ).Or perhaps
the technician who fabricated the
crowns realized the potential for

Game e B35 Olo bl g OIS £ 1 Sl
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Figure 1: Patient presented with two
PFM crowns on maxillary centrals
that were unsightly with color mis-
match, metal showing through and
caused adverse gingival response
manifested as inflammation and puffi-
ness of gingival margins.

- —
i _ Omar El-Mowafy*
: Case description lary laterals appeared narrow and the problem and decided to solder
. ] A 29-year-old female presented needed to be widened to harmo- the two together. From the fitted
E with chief complaint of unsightly nize their size with the size of the surfaces side the crowns appeared
F| ialnterlord S[_row?s. bShe r?qugsted crowns to be made for the centrals. ‘;q bha;v(e1 :o?ﬁ;h Iélargms the;‘g con%
. T er condition to be resolved ur- The patient was also interested in ributed to the adverse reaction o
gentlyfsmce her husbgnd has ‘Efen whitening her teeth. Eltle 2<tglr11nglvall tlstsues (Figure 3 )
| away for one year and was return- ooth preparations appeared ex-
3 . ing home shortly. She desired to Treatment tremely rough and had unusual
| N E2 e improve the looks of her anterior Upon removal of the two crowns semilunar outline that is none
teeth before his return. The maxil- which was achieved with minimal conducive to retention (Figure
L L lary two central incisors were pre- effort and without the need for sec- 4). Dentin of both teeth appears

to have horizontal brown lines
suggestive of the likelihood of in-
trinsic staining which could have
been the reason behind making
the original crowns. It is diffi-
cult to determine why the dentist
who prepared these teeth resorted
to such poor preparation design.
Patient who is an immigrant to
the country indicated that these
crowns were made by a dentist

- et G Ty ez ks Tro Laglos 3 085 galy] sy 45501 duml) Slangtl] 3 JSa)
Figure 3: The two PFM crowns were removed without difficulty due

065 « A8l dousll Olowd] @) usy dyslwll Ll jabhhe : 2 JSC2I
oy bohs oucdll e el 3l Cutil) gla Y Tz Lis suaoal)

Oslss Ll
Figure 2: Appearance of maxillary centrals after remov-
al of the crowns. Preparations are extremely rough and
had unusual semilunar outline that is none conducive to
retention. Dentin of both teeth appears to have horizon-
tal brown lines suggestive of the likelihood of intrinsic
staining which could have been the reason behind mak-
ing the original crowns.

DentalMedium KKKV 0l.20.N0.4.2012 12

to the non-retentive preparations. They were bonded together most
likely in an attempt to enhance retention.
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Figure 4: Fitted surfaces of the crowns. Note the rough margins which
caused the adverse gingival reaction.
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Original Article

Manual Technique for Silver Point
Removal, an
Innovative Simple Procedure

Dr. Abdul-Karim Ali Temsah*

Introduction:

Removing silver points during
root canal retreatment is a big
challenge especially if you don’t
have the required advanced tools.

The same concepts of these ad-
vanced tools are implemented in
this innovative manual technique.
I called it Temsah technique for
silver points removal.
One example of these advanced
tools is Masserann technique.
It was designed for removal of
broken fragments inside root ca-
nals through three steps:
1. Opening access
2. Creating cleavage space.
3. Sliding an extractor over the
freed end of fragment (Figure
1.1).!
Another tool for similar purposes
is Endo Extractor?
Understanding the concepts of
these tools is the key for Temsah
technique.

Materials and Method:
Gripping and removing silver
point fragment during root canal
re-treatment was done by the use
of 31 length Hedstroem file and
21G needle tip or application can-
nula type 41 (Figures 1.2).

First, maintain good access to the
fragment. The use of ultrasonic
endo tips is useful after this stage,
because breaking the seal between

the silver point and the canal wall
is important.’

Then select a needle tip according
to fragment diameter. 21 gauge
needle is preferred for most cases.
Cut it carefully using highspeed
handpiece. Make sure that the
needle can be inserted freely in the
canal and fitting over the fragment
(Figures 1.6 and 1.7).
Alternatively, you can simply use
the application cannula (Figure
1.8).

Get H file size 15, 20 or 25, length
31, and try it extra-orally inside
the application cannula (or the
needle tip). The file should be
freely moved inside the tip reach-
ing the other end of it (Figure 1.4).
Now pull back the file 1-2 mm
then put the tip with file in the
canal reaching the fragment and
turn the file until the fragment is
gripped (Figures 1.6 and 1.5).
Finally, hold the tip and pull it out
slowly with rotating movement
(Figure 1.7).

Discussion:

The key to success in the remov-
al of silver points is to retain as
much of the coronal extent in the
pulp chamber as possible.** If the
coronal extent of the silver point
is embedded in the restorative ma-
terial, then this material must be
moved very carefully so as to not

*Resident dentist at Dr. Soliman Fakeeh Hospital, Jeddah, Saudi Arabia. He holds
B.D.S from Damascus University, Damascus, Syria. - E-mail: atl@dr.com
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remove the coronal portion of the
silver point.*” Once the portion of
the silver point that is in the pulp
chamber is exposed, then solvents,
ultrasonic tips, and hand files are
used to create space between the
root canal wall and silver point.*”*
The ultrasonic tip should not en-
gage the silver point because the
metal is so soft that the ultrasonic
tip will easily cut through it. If
an attempt is made to break the
seal between the silver point and
the root canal cement with ul-
trasonics, one or two files should
be braided around the silver point
and ultrasonic energy delivered to
the files*!

Once the cone is loosened, the
portion extending into the pulp
chamber may be grasped with
regular or modified Steigliz for-
cepts,*!? Caufield silver point re-
trievers,*'? gold foil pliers,'® splin-
ter foreceps,'’ needle holders® or
various types of heamostats.®!® If
the coronal portion of the silver
point is not present or was inad-
vertently removed during removal
of the coronal restoration, one or
more hand files may be used to
engage and remove the cone.**!°
Other devices that may be used in
this latter situation include needle-
sleeve or tube devices ** where
the cone is grasped with a wire,*!°
file,/ or cyanoacrylate glue'*!"
to facilitate removal of the silver
point. In these situations, space
will have to be created around the
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coronal portion of the silver point
with a trepan bur.*¢810.11

Temsah technique has the im-
provement of using angulated in-
strument inside the pulp cahmber.
This technique provides simple
and successful alternative to cur-
rently used techniques for silver
points removal in case of short free
end of the silver point in the pulp
chamber. It can be implemented
as trial in cases with no extension
in the pulp chamber before mov-
ing to other advanced techniques
(Algorithm 1.1).

Other advantages of Temsah tech-
nique is the availability of needed
instruments in most dental clinics.
Moreover, this technique is more
conservative than other techniques
as it requires smaller access cavity
due to the angulation of the tube
of application cannula. This bend
facilitates the access and removal
of the silver point.

In comparison to the manual file
technique, the tube used in Tem-
sah technique has the benefit of
preventing the file from engage-
ment with the dentin. It will also
guide the file to reach the silver
point fragment (Table 1.1).

Advantages of Temsah
Technique:

* Vs. advanced technique:

- Availability of instruments in
most dental clinics

- Smaller access is required

* Vs. manual file technique:

- The tip will prevent the file
from engagement with the
dentin

- It will also guide the file to
reach the silver point fragment

Recommendations:

This technique is recommended as
a first step in the trial of removing
silver points.

A set of varied sizes and angula-
tions of application cannulae can
be introduced in the market for
this technique.

Conclusions:

Temsah technique is conservative,
successful and simple technique
during root canal retreatment for
removal of silver points having
free end in the pulp chamber.

It can be implemented as trial in
cases with no extension in the
pulp chamber before moving to
other advanced techniques that

Dental Medium KXXXKKXXKKXKKXXXKVol.20.No.4.2012
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might necessitate more removal
of sound tooth structure.
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and 5f). Intermittent ultrasonic vi-
bration was given to the file frag-
ment on the side until it was drawn
completely inside the canal. Then,
continuous ultrasonic activation
was given laterally to the file frag-
ment, and it came out of the canal
to the orifice in 2 seconds (Figure
5g). A radiograph was taken to
confirm retrieval of the file frag-
ment (Figure Sh). The retrieved
file fragment was 3 mm (Figure
51). The removal procedure from
the preparation to the comple-
tion of the separated file removal
took approximately 4 minutes. All
the canals were negotiated with
No. 10 K-files and all the canals
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were prepared with Greater Taper
(DENTSPLY Tulsa Dental Special-
ties) rotary Ni-Ti instruments to
the working length. The distal ca-
nal was filled with ProRoot MTA
(DENTSPLY Tulsa Dental Special-
ties) as the diameter of the canal
terminus was more than No. 70
(0.7 mm), and the other canals
were obturated with 0.08 taper GT
gutta-percha points (DENTSPLY
Tulsa Dental Specialties) and Pulp
Canal Sealer gjgybronEndo), using
a System B heat source (Sybro-
nEndo/Analytic) and Obtura (Ob-
tura Spartan) for backfill (Figure
5j). At the subsequent visit, fiber
posts were placed in all of the
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canals with dual-cured composite
resin, and a postoperative radio-
graph was taken (Figure 5k). The
patient returned to the referring
dentist for the final restoration.

*Dr. Terauchi is one of the few endodontists
practicing in Japan at the CT and Microendo-
dontic Center. He is well known for his ex-
pertise in removing fractured endodontic files
from root canals. He received the Presidential
Award from the Japan Endodontic Association
in both 2001 and 2008. He is a part-time lec-
turer at Tokyo Medical and Dental University.
He can be reached via

e-mail at yterauchi@intellident.or.jp
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Background
The use of ultrasonic devices has
been shown to be very successful
for the removal of various canal
obstructions.*> The use of ultra-
sonics is advantageous over con-
ventional methods for removal of
separated instruments as it is able
to set separated instruments free
from canals while making the sac-
rifice of dentin significantly less.®
However, there are several nega-
tive factors when using ultrasonics
for the removal of separated files.
First, ultrasonics sometimes caus-
es secondary fracture of separated
files, as shown in Figures la and
1b. Ward et al,” in a study using ul-
trasonics to remove separated files
from simulated canals and extract-
ed teeth, observed that a portion
of the separated instrument would
occasionally break off from the
original fragment, leaving a short-
er fragment behind. Smaller frag-
ments are more difficult to remove
than larger fragments, and the re-
moval rates are low for fragments
that are located apical to the canal
curvature.®'* Secondly, ultrasonic
vibration sometimes pushes the
separated file out of the canal,
as shown in Figures 2a and 2b.
Thirdly, aggressive use of ultra-
sonics sometimes results in perfo-
rating a canal, as shown in Figure
3. Fourthly, the prolonged use of
ultrasonics can result in a temper-
ature rise on the root surface.'"
If the temperature increase on the
root surface goes beyond 10°C,
the eriodontaf-lg tissues can be seri-
ously damaged.'* This is especial-
ly significant if ultrasonic energy
is used without coolant to enhance
visualization.*”!%!>1¢ The increase
in temperature %enerated by ultra-
sonics within the canal might be
several times higher than the read-
ings recorded on the external root
surface.!” Therefore, if the temper-
ature on the external root surface
reaches 46°C, the temperature in-
side the canal can be approximate-
g 200°C. The temperature rise
epends on lengths of use, type of
ultrasonic tips, power setting, and
the use of coolant such as water
and air coolant®'®
In fact, a recent study showed

ultrasonic activation with constant
air flow as coolant did keep the
temperature rise significantly low-
er than that without the air flow
during file removal attempts.!”
There were 2 studies conducted
by the author on separated file
removal.'”* One was done to in-
vestigate how secondary fracture
occurred, and the other one was
a retrospective study carried out
to assess how the lengths of sepa-
rated files influenced ultrasonic
removal time. The results suggest-
ed that separated files longer than
4.5 mm in any canals, or those in
curved canals greater than 60°,
were extremely difficult to retrieve
with ultrasonics alone; it took
longer than 9 minutes to remove
them, while separated files shorter
than 4.5 mm long were easy to re-
trieve with ultrasonics alone and
the removal time was within the
range of 5 minutes. Therefore, in
conclusion, ultrasonic removal at-
tempts should be performed on a
separated file shorter than 4.5 mm
lon%, and ultrasonics should be
replaced with something differ-
ent, such as the loop device,*'* if
ultrasonic removal time exceeds 5
minutes.

Instrument Removal Method

First of all, a straight-line access
and canal enlargement to the sepa-
rated file should be created with
Nos. 2 and 3 Gates Glidden (GG)
burs. This should be accomplished
with minimal removal of the den-
tin to conserve the root structure,
while the canal should be enlarged
to at least 4 sizes (0.2 mm) larger
in diameter than the separated file
If the canal were shaped to larger
than 1.0 mm in diameter dur-
ing the file removal attempts, the
chances of stripped perforation,
especially in curved canals, would
increase. Because the diameter of
the No. 3 GG bur is 0.9 mm, it is
the maximum GG bur to be used
for this purpose of canal prepara-
tion. The GG bur has a pilot tip
that follows the path already cre-
ated by the separated file before
the breakage. The preparation for
the straight-line access usually
takes less than 10 seconds with the
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GG bur. A prototype ultrasonic tip
is brought into the canal and then
it is activated on the dentin wall
of the inner curvature to create a
tiny pocket approximately 1.0 mm
deep from the severed surface of
the file fragment (Figure 4e and
4f). Once this narrow space is
obtained, a shallow groove is cut
along the outer curvature so that
there will be no obstruction that
keeps the fragment from being
kicked coronally out by ultrasonic
vibration (Figure 4g). Then, the
canal is filled with EDTA solution
to enhance the ultrasonic cavita-
tion effect and acoustic streaming
for removal (Figure 4h).
Ultrasonic vibration should be ap-
plied to the separated file in the
space created between the frag-
ment and the inner curve of the
canal, and move in "push and
pull" motions until it is removed
Figure 4i and 4j). Most separated

les (from my experience) usu-
ally come out 1n about 10 seconds
with ultrasonics. However, if the
separated file shows resistance to
disengagement for more than 60
seconds, more dentin needs to be
removed apically along the inside
wall of the fragment in the hope of
loosening it from the canal walls.
Dee{pening the pocket of dentin
wall with ultrasonics along the
fragment most likely wraps up file
removal attempts. If the separated
file shows no sign of disengage-
ment after the attempts for 5 min-
utes, the loop device will be used
to capture the coronal portion of
the separated file to pull out of the
canal. Once the fragment is periph-
erally exposed by at least 0.7 mm,
the loop 1s placed over the coronal
portion of the separated file and
then fastened to secure the frag-
ment (Figure 4k). The obstruction
is retrieved by pulling the loop out
of the canal in various directions
to dislodge the fragment from the
canal walls (Figure 41).

CASE 1

A 33-year-old female, referred to
a private endodontic office, was
seeking retreatment of her man-
dibular right first molar. The pa-
tient was in good general health
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with no significant past or present
illness. Her chief complaint was
intermittent pain while chewing
ever since the tooth was treated 2
years ago. Clinical examination of
the tooth revealed slight sensitivi-
ty, a healthy periodontium with no
mobility. The tooth was computed
tomography (CT) scanned and
radiographs were taken for more
details. A preoperative radiograph
showed apé)roximately 3.0 mm of
a separated instrument in the api-
cal third of the distal root with a
small portion of the file fragment
extruded beyond the apex of the
distal root with which a periapical
lesion was associated (Figure 5a).
There seemed to be a distal canal
and mesiobuccal and mesiolingual
canals that merged into one canal
in the apical one third on the ra-
diograph and CT images. All of
the canals appeared to be under-
filled and there seemed to be a tiny

space between the file fragment
and the tip of the filling materials
in the distal root canal.
Retreatment was commenced
with the removal of the compos-
ite resin restoration. Gutta-percha
filling material was removed with
a BUC 1A ultrasonic tip (Obtura
Spartan) and an EGPR (G. Hartzell &
Son) hand instrument without sol-
vent. A straight-line access to the
fragment was obtained and the
canal was enlarged with Nos. 2
and 3 GG burs so that the coronal
Eortion of the separated file could
e visualized through a dental op-
erating microscope (ProErgo [Carl
Zeiss Meditec]).
Great caution against file extru-
sion was exercised with the use of
ultrasonics. Therefore, the mesial
canal wall in contact with the file
fragment was carefully removed
with the prototype ultrasonic tip
as the distal canal was slightly

Dental Medium KXXXKKXXKKXKKXXXKVol.20.No.4.2012

Lt

o Sulsill S)ledl Wy Eda Joloe BLAN (i

dssall 38 Slzsll Oljliial
4h. Fill the canal with EDTA solution
to cool down the heat generated during
ultrasonic vibration.

i SlalesYl B 55uShl sxbl Coww
a2l o

41. Loop is pulled in all
directions

curved in the mesial direction.
However, the first ultrasonic at-
tempt ended up pushing the file
fragment further into the apical
direction, as shown in Figure 5b.
Vertical ultrasonic impact might
have caused this, touching mainly
on the severed surface of the file
fragment. Then, the ultrasonic tip
was inserted into the narrow space
created between the file fragment
and the mesial canal wall and was
activated intermittently without
touching the severed surface, so as
to give ultrasonic vibration later-
ally to the file fragment. The first
impact of ultrasonic activation on
the side of the file fragment suc-
cessfully shifted it back to the
original place, as shown in Fig-
ures 5S¢ and 5d. The file fragment
was shifted to a more coronal lev-
el of the canal as ultrasonic activa-
tion focused on the side of the file
fragment continued (Figures Se
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Table 1. Success rate (%) according to the different removal methods in curved canals.

Curved canals (ultrasonics+dental microscope) | Curved canals (conventional methods+dental microscope)
Location n Removed (n) | (%) Success n Removed (n) (%) Success
Apical (n=10) 5 4 80% 5 1 20%
Middle (n=10) > 5 100% 5 4 80%
Coronal (n=10) 5 5 100% 5 5 100%
Total (n=30) 15 14 93.30% 15 10 66.60%
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Table 2. Success rate (%) according to the different removal methods in straight canals.

(Straightcanals(Masserann | (Straight canals (Ultrasonics | Straightcanals(Conventional

(methods

Location n | Removed | Success (%) n Removed (n) | Success (%) [ n | Removed (n) [ Success (%)

(n)

Apical (n=21) | 7 0 0 7 6 85.7 7 4 57.1
Middle (n=21) | 7 3 428 7 7 100 7 6 85.7
Coronal (n=21) | 7 7 100 7 7 100 7 7 100
Total (n=63) 21 10 47.6 21 20 95.2 21 17 80.9
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Figure 1. Radiographs showing broken instruments in different levels of curved and straight

canals.
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Figure 2. A- Broken instrument in the canal of single rooted tooth, B- Broken instrument in mesio-
lingual root canal of mandibular molar tooth.

of >5° and <20° of mesial roots
were used. Access cavities were
prepared and the pulp tissue was
removed. Working length was de-
termined with a #10 K file (MANI
Inc., Utsunomiya, Japan) in each
root canal.

Instrument fractures in root canals
Heroshaper (Micro-Mega, Be-
sangon, France) .04 taper and size
#25 rotary instruments in curved
canals and no #25 K file (MANI
Inc., Utsunomiya, Japan) in the
straight canals were used as bro-
ken instruments. Instruments were
notched with a knife edge bur 2.5
mm from the tip to facilitate file
separation at a set length. Straight

root canals of anterior teeth (n=63)
and curved canals of mandibu-
lar molars (n=30) were divided
into three subgroups according
to the location of the fragment
corresponding to apical, middle
or the coronal thirds of the roots
containing each 21 straight and
10 curved canals, respectively.
Rotary notched instruments were
run at different pressures with a
high-torque handpiece to break
the instruments and impact them
to three different levels of the ca-
nal walls. Molar teeth were then
radiographed from buccolingual
direction and single rooted teeth
from mesiodistal direction
(Figure 1).
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Removal techniques

Broken instruments were removed
either with ultrasonics or conven-
tional method in curved canals
(n=5, each). However, in straight
canals, the broken instruments
were removed by conventional
method, ultrasonics or Masserann
Kit (n=7, each).

Conventional method: Access
was established by Gates-Glidden
drills, then K files were used to
loosen the fractured instrument or
bypassing it under the visualiza-
tion of an operating microscope.
Ultrasonics: First, a straight line
access created by Gates-Glidden
drills then ultrasonic tips (ProUltra
ENDO Tips, Dentsply Tulsa Den-
tal, Tulsa, Oklahoma) mounted

29

on a ultrasonic handpiece (EMS,
Nyon, Switzerland) were used un-
der an operating microscope (Glo-
bal Surgical, St. Louis, MO). Dry
diamond coated ultrasonic tips
(Types: 1-5) were used around
the fragment to expose it, and then
ultrasonic vibration with Nickel
Titanium ultrasonic tips (Types:
6-8) were applied to remove the
fragment (Figure 2).

Masserann kit: A Masserann in-
strument system (MicroMega,
Besancon, France) was used to
remove the instrument. A space
around the coronal end of the frag-
ment was created with different
sizes of trephan burs. Two sizes
of extractors (1.2 and 1.5 mm in
outer diameter) were inserted into
the created space to lock the ex-
posed coronal end of the fractured
segment.

Successful management of the
case was defined as removal or
complete bypassing the fragment
without creating a perforation.

RESULTS.

In terms of the definition of suc-
cess, 74 of the 90 fractured instru-
ments were removed or bypassed
successfully. This resulted in a
success rate of 82.2%. The rate
of unsuccessful attempts was
17.7%. The overall success rate
was found 93.3% when ultrasonic
tips were used and 66.6% when
only conventional methods were
used in curved canals (Table 1).
In straight canals, the success rate
was 47.6% with the Masserann
Kit, 95.2% with ultrasonics and
80.9% with conventional method
(Table 2). Conventional and ul-
trasonics techniques found to be
more effective in removal of in-
struments than Masserann tech-
nique in straight canals.

Table 1.

Success rate (%) according to
the different removal methods in
curved canals.

Table 2.

CONCLUSIONS.

Location of the fragment and the
anatomy of the root canal influ-
ence the success of fractured in-
strument management. Ultrason-
ics under the visualization of an

operating microscope is an effec-
tive removal method.

This study was supported by Mar-
mara University Scientific Re-
search Committee (Project no :
SAG-BGS-080805-0170)
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Comparison ofthe Different Techniques to Remove Fractured
Endodontic Instruments from Root Canal Systems
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Objectives:

To evaluate the success of certain methods that can be used in the removal
of separated instruments from different levels in curved and straight canals.
Methods:

Instrument removal attempts were undertaken on 63 straight and 30 curved
canals containing a pre-fractured instrument using the ultrasonics under
the visualization of an operating microscope or conventional methods. In
straight canals, a Masseran Kit was additionally used to these techniques.
The success of instrument removal in relation to the techniques used and
the location of the fragments in the root canal were evaluated. Successful
treatment was defined by the removal or complete by passing of the frag-
ments.

Results:

The overall success rate was found 93.3% with ultrasonics and 66.6% when
only conventional methods were used in curved canals. In straight canals,
also the success rate was the highest with ultrasonics (95.2%). This was
followed by conventional method (80.9%) and the least by Masserann Kit
(47.6%). When the success rate was investigated according to the location
of the broken instruments, the lowest rate was found in the apical third of
root canal.

Conclusions:

Location of the fragment and the shape of the root canal influence the
success of fractured instrument management. Ultrasonics under the visu-
alization of an operating microscope was found to be an effective removal
method.

Keywords: Fractured instrument, Instrument removal, Operating micro-
scope, Ultrasonics, Masserann Kit
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INTRODUCTION.

The use of nickel-titanium rotary
instruments in endodontic prac-
tice has gained popularity over
the years as new instruments and
techniques have been developed.
NiTi rotary instruments show a
high incidence of instrument frac-
ture despite their favorable quali-
ties. Instrument fractures during
root canal treatment hinder the
clinician from optimal preparation
and obturation of the entire root
canal system. This affects the long
term prognosis of root canal treat-
ment negatively.'?

When an instrument fracture oc-
curs during root canal prepara-
tion procedures, the clinician has
to evaluate the treatment options
with consideration for the pulp
status, the root canal infection, the
root canal anatomy, the position
and type of fractured instrument
and the amount of damage that
would be caused to the remaining
tooth structure. Removal of the
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Removal of Separated Endodontic Instruments, Advanced and Simplified Techniques

In this special part we will go through many methods for removal of separated instruments during root
canal treatment. These selected articles describe different advanced and simplified techniques. Advantages
of each method and when to use it are also discussed in details.
Both endodontist and general practitioner may find them useful for doing root canal re-treatment in
addition to help them if sudden instrument separation occurred during endodontic treatment.

The editor

fractured segment, bypassing and
sealing the fragment within the
root canal space or true blockage
are chosen approaches. The prog-
nosis of leaving the broken instru-
ments versus removing them from
the canal have been discussed in
the literature.’>

At present, there is not any stand-
ardized procedure for safe and
consistently successful removal.
The removal of the broken frag-
ments with traditional methods
is time consuming, risky and has
limited success.®® Today, removal
of broken instruments are per-
formed using ultrasonics, operat-
ing microscopes or microtube de-
livery methods.**

To improve the potential of safety
and success of the removal pro-
cedures, special ultrasonic tips
have been developed. These tips
vibrate to loosen the obstruction
causing minimal damage to the
canal walls.’ Operating dental
microscopes are essential for the
removal of fractured instruments.
The enhanced vision with mag-
nification and illumination from

a microscope allows clinicians to
observe the most coronal aspects
of broken instruments and to re-
move them without any perfora-
tions.'*!!

A technique is described that uses
a staging platform combined with
dry ultrasonic instrumentation
around the fragment followed
by the ultrasonic vibration of the
fractured instrument segments in
combination with an irrigating
solution. All of the procedures of
this technique are performed un-
der the direct visualization and il-
lumination of an operating micro-
scope.&1213

A Masserann Kit (Micromega,
Besancon, France) is a hollow
tube device specially designed for
the removal of intracanal metal-
lic objects, such as broken files,
silver points and posts.14 It has
been used for over 40 years as an
instrument removal device and a
success rate of 73% and 44% had
been reported regarding its use
in anterior and posterior teeth re-
spectively.!>16

Success of nonsurgical fractured
instrument removal from root

DentalMedium KXXXXXXKXEKXXXXXXXV 0l.20.N0.4.2012

canals depends on the canal anat-
omy, the location of the fragment
in the canal, the length of the sep-
arated fragment, the diameter and
curvature of the canal itself, and
the impaction of the instrument
fragment into the canal wall.7 In-
struments located in the straight
portions of the canal can usually
be removed. If separated instru-
ments lie partially around canal
curvatures and straight line access
is prepared to the coronal of the
fractured instrument segments,
they can be removed. The removal
of the broken instrument segments
that are apically located to the cur-
vature of the canal is usually not
possible.!'>!718

The aim of this study was to eval-
uate the success rate of methods
that can be used in the removal of
separated instruments from differ-
ent levels in curved and straight
canals in vitro.

MATERIALS AND METHODS.

Selection and preparation of teeth
In the present study, 63 extracted
anterior teeth with single and
straight roots and 30 mandibu-
lar first molars with a curvature
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years of the patient's growth cycle.
By age twelve, 90 percent of fa-
cial growth has already occurred.
This is the age when many prac-
titioners begin orthodontic treat-
ment.”” This is the age when 80-
90 percent of craniofacial growth
is complete, so most formation
and/or deformation has occurred.
D To wait until 90 percent of the
abnormality has occurred, before
beginning treatment, is not con-
sistent with a preventive philoso-
phy. Interceptive measures must
be initiated sooner. Early inter-
vention requires an acceptance of
a multidisciplinary approach to
total patient health. An integrated
approach to patient evaluation, di-
agnosis and treatment is most ef-
fective. Primary care physicians,
dentists, allergists, otorhinolaryn-
gologists, and orthodontists must
all work together for early preven-
tion and management of young
patients with increased nasal air-
way resistance.

After diagnosis, a comprehensive
risk benefit analysis regarding
early intervention must be consid-
ered.

Although hereditary and environ-
mental factors must be consid-
ered, the universal goal is the pro-
motion of proper nasal respiration
throughout a child's early years of
facial growth.

Figure 7 shows the before and
after treatment results of a young
girl who had her adenoids re-
moved, then underwent maxil-
lary expansion before full-fixed
braces. She was treated as a sec-
ond opinion against the removal
of four premolar teeth.

REFERENCES

1. Mattar, SE, Anselmo-Lima, WT, Valera, FC and
Matsumoto, MA, Skeletal and Occlusal
Characteristics in Mouth-Breathing Pre-School
Children, J Clin Pediatr Dent 2004 28(4):315-318.
2. Valera, FC, Travitzk, LV, Mattar, SE, Mat-
sumoto, MA, Elias, AM, Anselmo-Lima, WT,
Muscular, Functional and Orthodontic Chang-
es in Pre-School Children with Enlarged Ad-
enoids and Tonsils, Int J Pediatr Otorhinolaryn-
gal 2003, Jul; 67(7):761-70.

3. Khurana, AS, Arora, MM, Gajinder S., Rela-
tionship Between Adenoids and Malocclusion,
J Indian Dental Ass., April 1986; 58:143-145.
4. Pellan, P., Naso-Respiratory Impairment and
Development of Dento-Skeletal, Int JO Fall;
16(3):9-11, 2005

5. Soxman, JA, Upper Airway Obstruction in
the Pediatric Dental Patient, Gen. Dentistry
July- August; 313-315, 2004.

6. Ranly, DM, Craniofacial Growth, Dent Clin
NA, July; 44(3):457-470, 2000.

0 LS L Bl s (S5 U sl il gt s ily Sl Jlatiol dmy Bl dedles gl amys B o 7 JSA)
olgs dsyyl w2lE wo OB ) lede
Fig 7 : shows the before and after treatment results of a young girl who had her adenoids removed, then
underwent maxillary expansion before full-fixed braces. She was treated as a second opinion against
the removal of four premolar teeth.

7. Rubin, RM, Effects of Nasal Airway Ob-
struction on Facial Growth, Ear, Nose & Throat
J, May;66:44-53, 1987.

8. Pistolas, PJ, Growth and Development in the
Pediatric Patient, The Functional Orth. 12 22
Winter 2004/Spring 2005.

9. Enlow, DH, Hans, MG, Essentials of Facial
Growth; 5, 79-98, 206, 1996

10. Diamond, O, Tonsils and Adenoids: Why
the Delima? Am J. Orthod., Nov. 78(5) 495
503, 1980.

11. Linder-Aronson, S, Adenoids: Their Effect
on the Mode of Breathing and Nasal Airflow
and Their Relationship to Characteristics of the
Facial Skeleton and the Dentition, Acta Oto-
laryng Suppl, 265: 5-132, 1970.

12. Casselbrant, MC, What is Wrong in Chron-
ic Adenoiditis/Tonsillitis Anatomical Consid-
erations, Int J Pet. Oto 49(1):S133-S135, 1999.
13. Havas, T, Lowinger, D, Obstructive Ad-
enoid Tissue an Indication for Powered-Shaver
Adenoidectomy, Arch Otolaryngol Head Neck
Surg: July 2002; 128:789-791.

14. Oulis, CJ, Vadiaka, GP, Ekonomides, J,
Dratsa, J, The Effect of Hypertrophic Adenoids
and Tonsils on the Development of Posterior
Crossbite and Oral Habits, J Clin Pediatr. Dent,
Spring; 18(3) 197-201, 1994.

15. Adams, GL, Boies, CR, Papaicella, MM,
Boies' Fundamental Oto. Philadelphia WB
Sanders 1978.

16. Ogura, JH, Physiologic Relationships of
the Upper and Lower Airways, Ann Otgl Rhi-
nol Laryngol, 79; 495-501, 1970.

17. Vig, PS, Sarver, DM, Hall, DJ, et al, Quan-
titative Evaluation of Nasal Airflow in Relation
to FacialMorphology, Am J Orthod, 79:263-
272; 1981.

18. Gary, LP, Brogan, WF, Septil Deformity
Malocclusions and Rapid Maxillary Expan-
sion, Orthodontist 4; 1-13, 1972.

Ear, Nose and Throat Monthly; 30:32-38, 1951.
20. Jennes, JL, Corrective Nasal Surgery in
Children: Long Term Results, Arch Otolaryn-
gal; 79:145-151, 1964.

21. Mahony, D., Page, D. The Airway, Breath-
ing and Orthodontics; Ortho Tribune,8-11.

22. Mahony, D., Linder-Aronson, S. Effects of
adenoidectomy and changed mode of breathing
on incisor and molar dentoalveolar heights and
anterior face heights. AOJ; 20:93-98,2004.

ool dosl elyol Ut JolS e sluo)
) cdiw 18 g ol G e
e 5555 85 o] g I s
5 Cagl i & dualel 5 duls (Y sl
39299 Olwelll dalseo g0 M e Jle =il
il ¥l 055 5 (g Ll g
Lolas Bgol slhsl ga Lo JSi Ll
B e bl desll s duwlusl)

2Vl

s Ololuzal
il Ol e sl Ol 36 oS ua)
Jiz moge puiidl basy QLY sy « dzg)l
Lo Blo Doy Ikl 1o § Grnslol] aiis
A dmall Dl Goadk 5Sg Y 8V
Joolos BLbYl s s 0 LB duylod] e wius
Saoy Cumpabl 94 8395 o JoY) Olgiad]
96 oo % 90 JLiS! B ie A G O Elal
RSNV KWRPIV VS YN RE]
80-90 JoiSo el s 7 diggid] dodlsll
JSe5 plase Gaes A amdll sadl e A2kl &
34n Vs @ il Gazoll (S, 055 ol
Jd s e &bl § 90 i Ggus sl
Tas OF s ABo)) dauddl] me sl & !
Y Dally S Gy dzadl Slsly
Lomall dile ! clbl 4 Ghlio Of o dJl=
slbly dewlusd] sWblgolndl slbols ddsV
dedlzog 8,5l G lnsae Jal) Ol 0583
Sze doglie 8oL Oplabl Llkall (o2l
&Y e el

dzedl dolg=ll (oo Sl 8y9 00 (0 o851 deg
el el 5555 plell Gugll Sy d3ly5lls
oo Sus C8g § Jabll Slgidl Jlgh &3V e
dzsll oé

FUENTE: http://www.ortodoncia.ws/publicaciones/2010/art24.asp
Revista Latinoamericana de Ortodoncia y Odontopediatria
Deposito Legal N°: pp200102CS997 - ISSN: 1317-5823 - RIF: J-31033493-5 - Caracas - Venezuela

DentalMedium KXXKXKXXXXKXXKIXXVol.20.No.4.2012

35

U &IS58 055 Lowis Logasg ddse el
Ao gJomud)) Lol o Lole Ladss dass o1 V)
TasT 1,830 o1l @il of oliidl gl,asl sy
Lk W o)l &b e puad] e 0929)
Ol glosl me Yl 31,k (s pubisll 5k

9 dograll Lol Capus )

: Olell pus
flmpogwlwgmxula’mw(@
A S RENE

ssall § psldl [ Olell ds wuss -
Oleld Aol Ao d=dY) T) delead)
(ool

(7 JSidl) 5,4 &y padl plsli) -

.d3gall - Rhinometry

Aoyl IV 8 aldl Sluld -

LY Wy &8s ST 8 aLbl Oluldll sasss
el yums " Olalzsl Y5 § 1,401 Gl
doagnss BIST ol cephalometic (slsdl]
O JUabY) 0085 3 Gl 098 dogdl] 8Ll
skl slsg) 5 ymb Slaws] (e il

s @Yl slus! gMle

J gy IS Y old) Ol ks
G o sl M diyb 055 9 g
HNRWR|

Y pgsldl diate & Logas 3 LA il sl
Ol dalss o2 Sl Cow &AJ 9
0559 9 o5l § delxo ge Llel 3SR
Jlatiul 35 3l @e Goldl Jlatiadl o)
- D993 uodll 2SS 9583 Bole 5 (y33ol))
dealel Gl A ol

Gl Ol dsms o gl Y1 sl
Ololae plasiwl dode 030y (guwsd
podg0) g5 e OLkE 5 dewlusdl
WY gl Jasieg Llol 5 ((CuSME 99,5
sloel g JUbYI wie 993505801 e gslodl
dow 8-13

3925 i Y diolyzdl Sldasll Gy ¥ Bole
23 Gl oend) ¢ Al Sl G dalid
aledl Y1 i) (§yng pB O] e
Jlasialy 51 ole Jladl 355 46 Ua s
sole 5 deleidl Oloshly sl S (S
CJbYI wie plal 5] S

Sl Glegll GVl Ol sszs > &
dgz9 we VI wlY g ébv\ll &)lle R
dips Gl ddaud) OLAN & delo
.L:,AL:\BJI Lﬁ,é.’)}ll ool (=13 SluwdY

5o ol (835)) @Y jele Glysul
Sozbl dlawdY  lus Byl Gl gus
9 ol puatl) (g35 gl JLabYl wie a3V
o)l solo s ol Sud¥l o § doMe
o8 J= @3 (alsz” izl Gl Lol

2o DloM (2l dalss gl a5 slall
Y b o3 Oz dusy Gws -SLLYI
o [ESRRIEY] 2985 by 8ymimdlg oNlg
Sl BLBY sgw Chogys 7 SalS logats s bl
w53 @ Ol demuball B (e go,> 90
S ALl pesall & Ol 5T Gl

Olads J) BLYL eslsgdl Gymme Sl aru
skl ) § Ol elisdly Oludll § bl
56 & Lala 9o Lol Olulll @dlge agams Cslys
dl Jaudl 500 Sludll gog3 605 Al el
o8 Ol oSg WSy (Jaudl il § el
(ALY BLBYI 3535 ] 30

Oyl phsl oS s d] dslal
NORINERY JEPESES RENPSY I SN ES O
daslly by Lo W sl dilly aogll G
658 (Al ol oles¥l § Lol cdugSal
oYl 3y sslall elall mols 4] Ol
Cum oo (Jm e § 83L) o 390l
Jsb § Buas 85039 desasd] 5usl =e lyiidle
Ol eal oo Ols dudl bl azgll
Logull dasll o LB & ks SV
OMbls Gl 8ol (aledl sl / 5 AlI)
2l Cilss ¥ adawlly dslell gblsill LAl
L3I ge 58 BWI § Ogwdn)l- )k dsale
! ladl dagly pasly i) hé § s o
¢ Guzy Ay (ML / NL) é.;pdl SFund
) Sl psvan gulall JALY)

P Y bl s

9 odlls clspll Syme Sluusl oo @8l U5 Y
o Jaz goose BLBY sgws / dzgll Sy
op B wbgs o by Okl @585 slbl
vasy Sl aSlasdly dadsgll JSLadl
e Jlll lia @ dalisdl <)Y ge Lyl
Al paye IS 480 Gl

s doall Pl day b

e sy Bolwl ikl Jsay bewss - 1
olasdlilsy OIS 13] Lo &)=l i Jls dogll dimis
i) s

Y dewlus Oldle ] 8Ly Huss - 2
Cladl 5T 8y,Sakl sp)l SV gyl e das
LAY Ggundl

LloW Bl gl 0uds dnall o - 3
bl 215l

oudid) 343 tpgll OLLhs Sl SRaog - 4
ST ol iy s gy pseidly psdl 5L
69.«)1

oMo doaVl (o dlis 3le s bl Clhas -5
0Sg Y Gayb oe pudtdll § digmo 3929
- Dload dasdeg Y Ol dsl 3N
o0 62V dotdl) fe duds sly2¥b Ll o3
(6 JS&d)) .l

Y 31,b o sload] Gz "LSelu” sl O

Dental Medium KXXXKKXXKKXKKXXXKVol.20.No.4.2012

t el e kil slall slsgll 55z Slus]
iy ol GV e P Y psdy
e deud Islastal slegdl )i 5 dmuss
clog)l Srme Ber9 ddlsa)l cmddly Sy
Eyo Saslud 4891 doglall (o dzys &Y
Lins  intercostals  joldl Oloed] M
dols azall ey suall Jols Ll lhes
19 3519001 O¥asssd) I elsad 3305yl
/s éMS—ZOﬁW‘ daglal &9
o)l § miSye slga @éxi?szMHzo/,&J
Mgl plame § doeaSYI 3553 A dadll
@ (Ll § . dasdl &gl dlsyl
J ) slogll ds p (plassl ] el (o et
waisie gghy Jlely iVl deglall s
oo pedid) eSweddl Ohle Oluly ey
0938 weaST G el 352 had 207 o
& ozSoW a5l bskall e S8 207 5
& pwlassly B8l s el dhg,ll @l
Guo) AL

Gohll i § ped U Jalssll o
Llsg) sl Ll 1 b Llsll dlsy))
Slalll dobsed el Ol3gds  cdasw i)
WY dewlusy LY Wlgills sl
SSA g Bygll ode PLEY @S =ey (5)
o gy JolsS desatll Ol Je
Olald] gseas b5 Ul Slulydl (e dgas)
LIS )l ©l393edly G pomldl slsgll Slawsly
0 Sl Glegids

sl e ezl slsgll Gyze dluws] $35
o e el (I eomldl ol @I (ayges
48 OgusS dogll § O ) 9o e
Oyl Ol 35,6 & plassly olasdl &
S @ Sy ¢ dhwdl il dalsd) duola)
Gedo) Usle § OVl 0da @39 ol
il i35 LS slsg)l yme § Lyl
dmoghl OMoustll 5 dogll SSun usd o
Oils3 & Ol g G 8]l deudVl §
dooll plhacy OLY o =85 I bewall
65 ¢l e el UM eld ) déLayl
aallls glJls zall & 08t J) cdlas)l dass
@ cMasl e sl sda slaxey

gl ad Ui Y doad SLbYI g

Sz sl dagyll Ol pulegs oy
Wy . gudl dzgll Gl 1872 ple § BV slsyll
Ol oslizel pulul e plhall lin puless $lo
3y (gue ) ol CSIS daset) Slealdl
Wgole Gy o8 Oyl I putisl] (gm0
JEBY O Gaesd 383 7oLy sl §
0 1S § doye 195 (ol (o Ogackiny (ol
VIS e Al piledY) § Geds ] 0LV
(45 JSKad))

Sy sl Gl Lolg )l Gl Lol sl a3y

34



movement equaling mandibular
growth upward and downward.
The displacement and growth
phenomenon is responsible for
the spatial relationship necessary
for functional joint movement re-
sulting in the final result of facial
growth.?)  Additionally, muscle
adaptions affect dentoskeletal de-
velopment. The integration of the
musculoskeletal system affects
respiration, mastication, degluti-
tion, and speech. @

This basic understanding of facial
growth and development is rel-
evant as adenoidal tissue enlarge-
ment coincides with major facial
growth, i.e. they occur simultane-
ously. Facial growth may be re-
stricted by abnormal development
of adenoidal tissue resulting in ab-
normal swallowing and breathing
patterns (Figure 4).

ADENOIDAL GROWTH AND
DEVELOPMENT

Lymphoid tissue is normally
present as part of the Waldeyer's
tonsillar ring in the form of a na-
sopharyngeal tonsil (Linder-Aron-
son 1970).

The Waldeyer's ring is the system
of lymphoid tissue that surrounds
the pharynx. This system of tissue
includes adenoids and pharyn-
greal tonsils; lateral pharyngeal
tonsils; lateral pharyngeal bands;
palatine tonsils and lingual tonsils

(Figure 5).

UPPER AIRWAY OBSTRUCTION
AND MOUTH BREATHING

During normal nasal respiration,
the nose filters, warms and hu-
midifies the air in preparation for
its entry into the body's lungs and
bronchi. This nasal airway also
provides a degree of nasal resist-
ance in order to assist the move-
ments of the diaphragm and in-
tercostals muscles by creating a
negative intrathoracic pressure.
This intrathoracic pressure pro-
motes airflow into the alveoli.”-!>
Correct normal resistance is 2 to
3.5 cm H20O/L/Sec and results
in high tracheobronchial airflow
which enhances the oxygenation
of the most peripheral pulmonary
alveoli. In contrast, mouth breath-
ing causes a lower velocity of in-
coming air and eliminates nasal

resistance. Low pulmonary com-
pliance results 7.

According to blood gas studies,
mouth breathers have 20% higher
partial pressure of carbon dioxide
and 20% lower partial pressures
of oxygen in the blood, linked to
their lower pulmonary compliance
and reduced velocity."!®
Contributing factors in the ob-
struction of upper airways include:
anatomical airway constriction,
developmental anomalies, mac-
roglossia, enlarged tonsils and ad-
enoids, nasal polyps and allergic
rhinitis. © However, for purposes
of this paper the focus shall be on
enlarged adenoids as the major
contributing factor. There are nu-
merous studies that link adenoid
hypertrophy with nasopharyngeal
airway obstruction to the develop-
ment of skeletal and dental abnor-
malities.(!¥

Airway obstruction, resulting
from nasal cavity or pharynx
blockage, leads to mouth breath-
ing which results in postural
modifications such as open lips,
lowered tongue position, anterior
and posteroinferior rotation of the
mandible, and a change in head
posture. These modifications take
place in an effort to stabilize the
airway. As previously discussed,
facial structures are modified by
postural alterations in soft tissue
that produce changes in the equi-
librium of pressure exerted on
teeth and the facial bones

(Figure 7). Additionally, during
mouth breathing, muscle altera-
tions affect mastication, degluti-
tion and phonation because other
muscles are relied upon.®

MALOCCLUSION - THE ISSUE
STILL IN DEBATE

Is there a cause and effect rela-
tionship between adenoids, nasal
obstruction and malocclusion?
Dentofacial changes associated
with nasal airway blockage have
been described by CV Tomes in
1872 as adenoid facies. Tomes
coined this term based on his be-
lief that enlarged adenoids were
the principle cause of airway ob-
struction and resulted in
noticeable dentofacial changes.
™ Tomes reported that children,
who were mouth breathers, often

DentalMedium KXXKXKXXXXKXXKIXXVol.20.No.4.2012

exhibited narrow V-shaped dental
arches 19 (Figure 8).

Tomes' views were supported in
the 1930's by numerous leading
orthodontists. These supporting
clinicians reported airway ob-
struction as an important aetiolog-
ic agent in malocclusion. Rubin
advocated that in order for these
patients to fully be assessed they
must be thoroughly evaluated by
both a rhinologist and orthodon-
tist.” Malocclusion is the depar-
ture from the normal relation of
the teeth in the same dental arch
or to teeth in the opposing arch.(3)
Airway  obstruction, coupled
with loss of lingual and palatal
pressure of the tongue, produces
alterations in the maxilla. The
positioning of the tongue also
plays an important role in man-
dibular development. The tongue
displaced downward can lead to
a retrognathic mandible; and an
interposed tongue can lead to an-
terior occlusal anomalies. Addi-
tionally, maxillary changes can be
viewed in the transverse direction,
producing a narrow face and pal-
ate often linked with cross bite; in
the anteroposterior direction, pro-
ducing maxillary retrusion; and
in the vertical direction causing
an increase in palatal inclination
as related to the cranial base and
excessive increases of the lower
anterior face height. The most
commonly found occlusal altera-
tions are cross bite (posterior and/
or anterior), open bite, increased
over jet, and retroclination of the
maxillary and mandibular inci-
sors.?)’ Mahony and Linder-Aron-
son's findings were in agreement
with the significant correlation be-
tween changed mode of breathing
and diminished mandibular / pala-
tal plane angle (ML/NL) found in
adenodectomized children. ®»
Several authors have taken the
position that alleged faces are not
consistently found to be associ-
ated with adenoids, mouth breath-
ing, nor a particular type of maloc-
clusion; and that there is no cause
and effect relationship between
adenoids, nasal obstruction/mouth
breathing and malocclusion.
Proponents of this position be-
lieve that the V-shaped palate was
inherited and not acquired through

37

mouth breathing. (Hartsooh 1946)
on a review of literature related to
mouth breathing, concluded that
mouth breathing is not a primary
etiological factor in malocclusion.
Additionally, Whitaker (1911)
found that in a study of 800 chil-
dren, who underwent adenoidec-
tomy or tonsillectomy only 30%
had dental anomalies that needed
orthodontic intervention. There
is some suggestion that adenoids
and hypertrophic tonsils are a con-
sequence of a thyroid hormone de-
ficiency. This hormone deficiency
acts as a catalyst for activating the
organism's defense mechanisms
which include hypertrophy of
lymphoid tissue.") Another or-
thodontic clinician, Vig, took the
position that without documented
total nasal obstruction, any sur-
gery or other treatment to improve
nasal respiration, is empirical and
difficult to justify from an ortho-
dontic point of view. 717

NASAL RESPIRATORY EVALU-
ATION

The relationship of airway ob-
struction and dentofacial struc-
tures/malocclusion is still the
subject of investigation and con-
troversy amongst orthodontists.
The correlation between func-
tional problems and morphologic
characteristics is yet to be solidi-
fied. Regardless of varied opinion
in this area practitioners should
observe each patient carefully.

Suggested protocol:

1. As the patient enters the room,
facial and head posture should be
noted to see if the lips are closed
during respiration.

2. Signs of allergic rhinitis should
be noted, as well as histories of
frequent colds or sinusitis.

3. Assessment of family history
for allergies is important.

4. Sleep history should be evalu-
ated: sleep apnoea, loud snoring,
open mouth posture while asleep.

5. Patient is asked to seal their lips
- difficulty breathing through nose
should be noted. One nostril can
be occluded and the response not-
ed - same procedure on the other
side. The evaluation of nasal air-
way patency is complicated, espe-
cially when the possibility exists

that airways may clinically appear
inadequate but be quite functional
physiologically. Lip separating
or an open-mouth habit is not
an infallible indicator of mouth
breathing. Often complete nasal
respiration is coupled with dental
conditions that cause open-mouth
posture.(10)

ADENOID EVALUATION
Nasopharyngeal space and the
size of adenoids have been evalu-
ated using different methods of as-
sessment:

1. Determination of the roentge-
nographic  adenoid/nasopharyn-
geal ratio (a lateral cephalometric
xray);
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Fig 6 : The evaluation of nasal airway pzft—
ency is complicated, especially when the
possibility exists that airways may clinically
appear inadequate but be quite functional
physiologically.

2. Flexible optic endoscopes

3. Acoustic rhinometry; and

4. Direct measurements during
surgery.

Direct measurements are con-
sidered to be the most accurate
because space can be assessed in
three directions."” A lateral ce-
phalometic radiograph is an added
valuable diagnostic tool for the
orthodontist in the evaluation of
children with upper airway ob-
structions ! .

Treatment of Nasal Obstruction
in children :

There are tow main types of nasal
obstruction depending on the ana-
tomical site:

Posterior obstruction :The most
common cause is Adeniod hyper-
trophy with or without tonsillar
enlargement , and the treatment in
this case would be adenoidectomy
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with or without tonsillectomy .

Anterior obstruction:

Allergic Rhinitis: antihistamines
,sodium chromoglycate drops and
in older children nasal steroid
spry can be used .

Deviated nasal septum:
Spetoplasty is rarely needed in
children unless there is a bilateral
deviation that leads to total ob-
struction .

In some case both anterior and
posterior obstruction coexist in
this case adenoidectomy and anti
allergic treatment post operatively
is advised if it s due to allergic
rhinitis ..

CONCLUSION

The effect of adenoids on facial
expression, malocclusion and
mode of breathing has been a
topic of debate and investigation
by practitioners in the field for the
last one hundred years. A review
of the literature exposes several
theories.

A healthcare provider, with a
practice philosophy based on pre-
vention of malocclusion devel-
opment, cannot ignore the early
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ABSTRACT

This article reviews upper airway obstruction caused by hypertrophied adenoids
and the possibilities of a subsequent malocclusion. Early diagnosis and treatment
of pathological conditions that can lead to the obstruction of the upper airways is
essential to anticipate and prevent alterations in dental arches, facial bones and
muscle function. Correct nasal breathing facilitates normal growth and develop-
ment of the craniofacial complex (Figure 1). Important motor functions such as
chewing and swallowing depend

largely on normal craniofacial development. Any restriction to the upper airway
passages can cause nasal obstruction possibly resulting in various dentofacial and
skeletal alterations.1 Upper respiratory obstruction often leads to mouth breathing
(Figure 2). Habitual mouth breathing may result in muscular and postural anoma-
lies which may in turn cause dentoskeletal malocclusions2. Hypertrophy of the
adenoids, and palatine tonsils, are one of the most frequent causes of upper respira-
tory obstruction (Figure 3). Philosophies regarding the treatment of adenoid hyper-
trophy range from dietary control and environmental modifications to dentofacial
orthopaedics, change of breathing exercises, and surgical procedures.

INTRODUCTION

The aims of this article are (1) to
highlight the skills and tools that
assist the clinician in identifying
upper airway obstruction; (2) to
improve the diagnosis of adenoid
hypertrophy; and (3) to improve
the classification and treatment

of associated malocclusions.The
methodology used in this literature
analysis consists of a thorough re-
view of narrowly tailored research
and Journal articles. The paradigm
explored in each article involves
upper airway obstruction, adenoid
hypertrophy and malocclusion.
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Fig 1 : Correct nasal breathing facilitates normal growth and development of the craniofacial complex
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The results and conclusions stem-
ming from these articles generally
fall into three categories:

1. That hypertrophied adenoids
have a definitive effect resulting
in skeletal malocclusion; ¢

2. That hypertrophied adenoids,
coupled with other factors, may
aid in the development of skeletal
anomalies @; and

3. That adenoid hypertrophy has
no effect on airway obstruction
and malocclusion.

The research in this area is ex-
pansive, but largely inconsistent.
Thus, the cause and effect rela-
tionship of adenoid hypertrophy
and malocclusion must be care-
fully examined on a case by case
basis ©.

Regardless of the various re-
searcher's conclusions, one theory
remains common — that airway
obstruction caused by adenoid
hypertrophy and malocclusion are
related. The degree of that rela-
tionship and what it affects is still
under debate. This paper attempts
only to highlight the positive ex-
istence of this relationship and its
possible effects regarding dentofa-
cial growth and development.

BASIC FACIAL GROWTH AND
DEVELOPMENT

Developments in the understand-
ing of human craniofacial growth
have stemmed from histological
and embryologic studies, radio-
graphic cephalometry, correlation
of growth and facial anomalies
analysis of surgical interventions,
animal research and other science
fields. © Despite these studies, we
are still waiting for a definite con-
sensus regarding the controlling
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Fig 2 :Any restriction to the upper airway passages can cause nasal obstruction possibly resulting in

various dentofacial and skeletal alterations.1 Upper respiratory obstruction often leads to mouth
breathing
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Fig 3 : Hypertrophy of the adenoids, and palatine tonsils, are one of the
most frequent causes of upper respiratory obstruction .

btd o OlsHl pas 59509 pakite @se OLulll 0559 s olasll 3 BB () o pudttl) doni lia Gedll dl] (5) -(4) JSa)
e ) Jhadl A gl (Bl puds G lolsall dihie § dsvdl Bl o asdl Clas s J] ad) G OMlasll gus bl

(11) Jaglall &y any duslyzkl OlS,ad) e 3lbol u8s
Fig 4 - 5 : Facial growth may be restricted by abnormal development of adenoidal tissue resulting in

abnormal swallowing and breathing patterns

mechanism of craniofacial tissue.
Postnatal facial growth is influ-
enced by genetic and environmen-
tal factors.”? Most facial growth
and development occurs during
the two childhood growth peaks.
The first growth peak occurs dur-
ing the change from primary to

permanent dentition (between 5
and 10 years of age) and the sec-
ond growth peak occurs between
10 and 15 years of age.?®

The study of the early years of life
shows that by the age of four @, 60
percent of the craniofacial skele-
ton has reached its adult size. By
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the age of twelve, 90 percent of fa-
cial growth has already occurred.
( By age seven ) the majority of
the growth and development of
the maxilla is complete and by age
nine © the majority of the growth
and development of the mandible
is complete. Proper facial growth
is affected either positively or
negatively, early in life, by the se-
quential occurrences of four major
factors:

1. The cranial base must develop
properly;

2. The naso-maxillary complex
must grow down and forward
from the cranial base;

3. The maxilla must develop in a
linear and lateral fashion;

4. A patent airway must develop

properly.

The relationship between the na-
so-maxillary complex and the cra-
nial base is significant for aesthet-
ic reasons and proper facial bone,
muscle and soft tissue support. To
allow proper downward and for-
ward rotation of the mandible, the
maxilla must be adequately devel-
oped, in width, for acceptance of
the mandible. Any limitation on
mandibular rotation may affect
the relationship of the condyle to
the glennoid fossae (in the tem-
poral bone) resulting in multiple
TMJ problems. An improper air-
way will affect the global indi-
vidual growth.® The simultane-
ous growth of these factors is not
nearly as significant as how

these factors interrelate during fa-
cial growth and development. For
example, the basic design of the
face is established by a series of in-
terrelated factorial developments.
The naso-maxillary complex is as-
sociated with the anterior cranial
fossae. The posterior boundary of
the maxilla determines the pos-
terior limits of the midface. This
structural plane is significant to
facial and cranium development.
The basic structural format of fa-
cial growth and development is
dependent on, and governed by,
the interrelation of multiple

functional matrices. These func-
tional matrices include a phe-
nomenon of bone displacement
and growth at the TMJ with the
maxillary forward and downward
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affect women.  Although some
cases can be to linked physical
trauma, in most cases the cause is
unknown.

One reason that treatment can be
so difficult is the chronic pain as-
sociated with TMJD results from a
highly complex biological inter-
play. The interplay involves myr-
iad factors, ranging from the intri-
cacies of pain transmission and its
possible rewiring and overampli-
fication en route to the brain to the
complicating and frequent pres-
ence of other painful conditions,
such as fibromyalgia and chronic
fatigue, which mask or modify the
symptoms of the TMID.

With so many variables, some re-
searchers have suggested that the
best scientific entry point to exam-
ine TMJD is during its earliest stag-
es, before the full-blown complex-
ity of advanced disease clouds the
investigative picture. This think-
ing and progress in studying the
basic biology of pain led to the
launch of OPPERA in September
2005. It marks the first-ever, large
prospective  (meaning, looking
forward in time) clinical study of
TMIJD and, more broadly, a chronic
pain condition.

The OPPERA Study involves four
investigative units: University of
Florida in Gainesville, directed by
Dr. Roger Fillingim; University
of Buffalo-SUNY, directed by Dr.
Richard Ohrbach; University of
Maryland at Baltimore, overseen
by Drs. Joel Greenspan and Ro-
nald Dubner; and the University
of North Carolina Chapel Hill,
directed by Drs. Gary Slade, Eric
Blair, Shad Smith, Luda Diatch-
enko, and William Maixner, who
is also OPPERA’s program di-
rector. Mr. Charles Knott, with
the Battelle Memorial Institute
in Columbus, Ohio, served as the
director of the Data Coordination
Center.

Investigators at the four study
sites now have completed track-
ing 3,200 healthy male and female
volunteers, ages 18-44, from three
to five years. As expected, a sub-
set of approximately 200 volun-

teers developed their first bout(s)
of TMID, and researchers are cur-
rently analyzing the study data to
determine the factors associated
with the disease’s onset.

The publications in the Journal of
Pain, however, stem from an asso-
ciated but distinct baseline study
at OPPERA’s launch. In this inves-
tigation, researchers enrolled 192
individuals with chronic TMJD and
3,200 volunteers enrolled in the
prospective study. Both groups
underwent state-of-the-art tests
that evaluated comprehensively a
range of biological, psychologi-
cal, and genetic factors, another
first for a large clinical pain study.

The results provided in-depth
baseline profiles at opposite ends
of the disease spectrum. These
profiles provide invaluable refer-
ence points from which to better
evaluate the data from the longitu-
dinal study. But the chronic TMJD
profile in particular charts fresh
scientific ground.

“The profile offers the most quan-
titative and thus complete picture
to date of who has chronic TMID
and who is at risk,” said Dr. Wil-
liam Maixner, the principal inves-
tigator of OPPERA and a scientist
at the University of North Caro-
lina. “While the current results
are preliminary, they should be of
immediate value to practitioners
who treat patients with TMJD.”

In addition to the new discoveries
highlighted above, Maixner said
he and his colleagues confirmed
many previous findings in TMJD
research and have placed them
into a clearer conceptual context
for further study. Maixner noted
that these findings have gone far
to validate the broad conceptual
model of TMID causation that
underlies OPPERA’s longitudinal
study. The model, like a compass
to a traveler, predicts the route
ahead in the development of a spe-
cific disorder. In this case, Maixn-
er and colleagues predicted that
psychological distress and pain
amplification are the two broad
factors that contribute to the onset
and persistence of TMID.
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“Within the broad headings of
demographics, pain amplifica-
tion, psychological distress, ge-
netics, and life history of physical
and psychological trauma lies a
complex web of causation,” said
Maixner. “Our hope with the larg-
er longitudinal study is to pull out
specific factors within this web
and also determine if there is in-
terplay between them. Whatever
we learn likely will have an im-
pact on the diagnosis and, hope-
fully, treatment of TMJID.”

The National Institute of Dental and
Craniofacial Research (NIDCR) is the
Nation’s leading funder of research on
oral, dental, and craniofacial health.
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Study Evaluates Risk Factors for Chronic

Temporomandibular

Joint and

Muscle Disorders

The National Institute of Dental and Craniofacial Research (NIDCR)

http://www.nih.gov/

Thousands of Americans this year
will be diagnosed with a common
disorder of the jaw area called tem-
poromandibular joint and muscle
disorders (TMID, formerly called
TMJ). Because of the inherent bio-
logical complexity of TMID, their
healthcare providers will have no
way to determine whether their
patients will get better in time or
battle chronic disease.

But research help is on the way.
Scientists affiliated with a large,
seven-year study supported by the
National Institute of Dental and
Craniofacial Research (NIDCR),
part of the National Institutes of
Health, have published the prelim-
inary results of the most compre-
hensive and systematic analysis
to date of risk factors associated
with chronic TMJD. The findings
are found in a special issue of the
Journal of Pain, which now is
available online to subscribers.

These initial results from the Oro-
facial Pain: Prospective Evalua-
tion and Risk Assessment
(OPPERA) study provide a volumi-
nous body of high-quality data that
confirms many previous discover-
ies and adds several new possibili-
ties for risk. These include:

In women, the risk for chronic
TMID increases between the ages

of 18 and 44, the age range evalu-
ated in the study. Previous studies
have suggested that the risk was
greatest during a woman’s early
childbearing years and decreased
thereafter. In young men (ages
18-44), age was unrelated to TMID
incidence.

Chronic TMID incidence does not
correlate with low socio-econom-
ic status. This finding is in stark
contrast to trends seen in other
chronic pain conditions. Socio-
economic status, for instance, has
been shown to have a profound ef-
fect on musculoskeletal pain, sci-
atica, ulcer, and neuropathic pain.
Chronic TMJD seems to be associ-
ated with alterations in some parts
of the nervous system that con-
trol pain perception. Researchers
found that TMJD patients, when
compared to healthy study volun-
teers, were much more sensitive
to a variety of stimuli that evoke
mildly painful sensations. They
also show elevated heart rate re-
sponses at rest and during mild
physical and psychological stress.
Genetic variability contributes
to chronic TMIJD. Researchers
found that chronic TMID patients
had alterations in several genes,
including some known to influ-
ence stress response, psychologi-
cal well-being, and inflammation.
These findings may help to ex-
plain the origins of TMJD and pro-
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vide new targets for drugs to treat
chronic pain.

Several clinical findings also were
reported. TMJD patients frequent-
ly experienced many more chron-
ic pain conditions, such as lower
back pain, headaches, and fibro-
myalgia. Evidence of abnormal
jaw function associated with teeth
grinding and clenching was also
observed. Future investigations
will attempt to unravel whether
grinding and clenching is a cause
of consequence of the condition.
“These initial results from the OP-
PERA Study mark an important
preliminary first step in providing
a clearer, more definitive account-
ing of the risk factors associated
with TMJD and related conditions,”
said Martha Somerman, D.D.S,
Ph.D., director of NIDCR. “The OP-
PERA Study has a lot more data in
the pipeline. The next few years
will be extremely interesting and
should greatly improve the diag-
nosis of TMJD.”

TMJD is an umbrella term for a
group of conditions that affect the
area in and around the temporo-
mandibular joint, or TMJ. These
two large, ball-and-socket joints
connect the jaw to the skull on
both sides of the head. Common
TMID symptoms include: persist-
ent pain in the jaw muscles, re-
stricted jaw movement, jaw lock-
ing, and abnormal popping and
clicking of the joint.

It is not known how many people
have TMID. But the main symp-
toms — pain and restricted jaw
movement — occur in 5-15 percent
of Americans and more frequently
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Figure 3. “Case 1” Photographs of right mandibular lateral incisor, canine, second premolar
taken prior to treatment (a), after completion of resin infiltration technique (b).
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Figure 4. “Case 2” Intraoral
photographs taken prior to treat-
ment (a) and after completion of

resin infiltration technique (left
maxillary central incisor), micro-
abrasion (right maxillary central
incisor) and resin composite res-
toration (right maxillary lateral
incisor) (b).
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Figure 5. “Case 2” Photographs of maxillary central incisors taken prior to treatment (a) and
completion of resin infiltration technique and microabrasion (b).

the microporosities within the lesion
body by infiltration with low-viscos-
ity light-curing resins that have been
optimized for rapid penetration into
the porous enamel." The resin pen-
etrates into the lesion body, driven by
capillary forces. This technique aims
to create a diffusion barrier inside the
lesion, not on the lesion surface. Rob-
inson et al. reported that about 60 +
10% of the lesion’s pore volume had
been occupied by resin.'* According

to Kielbassa et al., resin infiltrates
into subsurface lesions and produces
resininfiltrated parts of the lesion.'®
And the depth of resin infiltration was
over 100 pm.

A positive side effect of resin infiltra-
tion is that enamel lesions lose their
whitish appearance when their mi-
croporosities are filled with the resin
and look similar to sound enamel.
The principle of masking enamel le-
sions by resin infiltration is based on
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changes in light scattering within the
lesions. Sound enamel has a refrac-
tive index (RI) of 1.62. The micropo-
rosities of enamel caries lesions are
filled with either a watery medium
(RI 1.33) or air (RI 1.0). The differ-
ence in refractive indices between the
enamel crystals and medium inside
the porosities causes light scattering
that results in a whitish opaque ap-
pearance of these lesions, especially
when they are desiccated.!”” The mi-
croporosities of infiltrated lesions
are filled with resin (RI 1.46) that, in
contrast to the watery medium, can-
not evaporate. Therefore, the differ-
ence in refractive indices between
porosities and enamel is negligible
and lesions appear similar to the sur-
rounding sound enamel.!® As a result,
this treatment may be used not only to
arrest enamel lesions but also to im-
prove the esthetic appearance of buc-
cal white spots.

As to “Case 1” and “Case 2”, the
patients had history of orthodontic
treatment and the white spot lesions
were detected immediately after re-
moval of fixed orthodontic appli-
ances. To improve the remineraliza-
tion, reinforcement of oral hygiene
and fluoride varnish application was
tried. However, the white spot still
had existed for 10 years and 15 years.
Therefore, change of treatment option
is needed and decision was made to
perform resin infiltration technique
and microabrasion which are gener-
ally known as effective methods for
correction of white spot lesions. As a
result of microabrasion, white spot le-
sions look more whitish and opaque.
On the other hand, significant size
reduction of white spot lesion was
detected in the resin infiltrated teeth.
Unfortunately, neither microabrasion
nor resin infiltration technique can
remove white spot lesions complete-
ly. The reason why some lesions are
left after treatment could be thought
that the depth of white spot lesion
is not restricted to superficial part of
enamel. It is reported that 200 um
of superficial enamel is removed by
microabrasion and the depth of resin
infiltration is about 60 pm." If the
depth of white spot lesion is deeper
than that of microabrasion or resin
infiltration technique, it could still be
detected.

Therefore, caution should be taken
for case selection. In the limitation of
this study, the findings of the present
case report showed that resin infiltra-
tion technique seems to be more ef-
fective for correction of white spot
lesion and caution should be taken for
case selection.
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Table 1. Materials used 4asiical) 3) gall
Icon Usealaaiuy! Resin infiltration technique, caries infiltrant e s« cu s s a5 Iy judll 4058
Indication Proximal early caries lesion, enamel lesion 4stise Gl | Guade Saa (o g
ki
I |
Component Icon-etch: hydrochloric acidg, pyrogenic silicic acid, surface-active substance
Icon-dry: 99% ethanol
Icon-infiltrant: methacrylate-based resin matrix, initiator
ij + \Jt. 2k LAl Andasl) A5l Cagad o5 ¢ Jusy g (3883 304l con-etchBuay J ol a1 Jleain¥) 38 )k
nstruction & AT dlay ¢ Gaaally i ATl e (5l ity o1 1386 ¢ 258 30 534l fcon-dry Gl o sl
Ofige Lgea Cliay s icon-infiltrant Guka
After isolation is completed, icon-etch for 2 min and washing. Air-drying is
applied to acid-etched superficial layer of the tooth. Then, icon-dry is applied
for 30 sec. If the color change is not observed as penetrating the acid-etched
tooth surface, etching procedure should be done again. After that, icon-infiltrant
is applied and light-cured twice.+
Manufacturer | PMG, Hamburg, Germany
Opalustre kit | Use Microabrasion (s sl Jaull
bbbyl Ol saseia laY) ol ¢ Al g0 dundand) glianll (o saal)
Indication Superficial white, brown, or multi-colored enamel defects
LS yall
E‘o.mﬂ Opalustre syringe: 6.6% hydrochloric acid, 20-160 pm-sized silicon carbide
ponent ; . :
microparticlesc  OpalCups brlsﬂse w
iy 2005 60-120 5aal Caa Tkam Gubay ¢ sLally saa G
JlasiuY) A3 OpalCups &z 455 60-120 - Geba ¢ gl mha o bl Jslae ¢ saae 3 s:f;
Instruction After application of viscous water-soluble paste on the tooth surface, light pressure is
applied for 60-120 sec with OpalCups bristle and gear reduction handpiece
dxiaall 4S a0
Manufacturer | Ultradent products, Inc., South Jordan, UT, USA
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Management of white spots:
resin infiltration technique and
microabrasion
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Department of Conservative Dentistry, Pusan National University School of Dentistry, Yangsan, Korea

This case report compared the ef-
fectiveness of resin infiltration
technique (Icon, DMG) with micro-
abrasion (Opalustre, Ultradent Prod-
ucts, Inc.) in management of white
spot lesions. It demonstrates that
although neither microabrasion
nor resin infiltration technique can
remove white spot lesions com-
pletely, resin infiltration technique
seems to be more effective than
microabrasion. Therefore resin
infiltration technique can be cho-
sen preferentially for management
of white spot lesions and caution
should be taken for case selection.

Introduction

White spot lesions are defined
as the enamel lesions that look
chalky white and opaque. It can
arise from developmental cause
such as fluorosis, idiopathic cause
or early caries lesion. Incipient
caries, one of the white spot le-
sions, is the enamel caries lesion
that can be clinically recognized
for the first time.

White spot lesions develop as a re-
sult of a dietary carbohydrate and
saliva modified bacterial infection,
resulting in an imbalance between
demineralization and remineral-
ization of the enamel.1,2 And these
are generally considered to be the
precursor of frank enamel carious
lesions.* The white appearance
is due to an optical phenomenon
which is caused by mineral loss in
the surface or subsurface enamel.
Enamel crystal dissolution begins
with subsurface demineralization,
creating pores between the enamel
rods. The resultant alteration of
the refractive index in the affect-
ed area is then a consequence of
both surface roughness and loss
of surface shine and alterations in
internal reflection, all resulting in
greater visual enamel opacity, as

porous enamel scatters more light
than sound enamel.*

In regard to the prevalence of
white spot lesions, it has been re-
ported that there is a significant
increase in the prevalence and
severity of enamel demineraliza-
tion after orthodontic treatment.?
The overall prevalence of white
spot lesions amongst orthodon-
tic patients has been reported as
anywhere between 2 and 96 per-
cent.5 Some white spot lesions
may remineralize and return either
to normal or at last to a visually
acceptable appearance. However,
white spot lesions may also per-
sist, resulting in an aesthetically
unacceptable result.?

Several techniques have been pro-
posed to improve the appearance
of white spot lesions. The com-
mon treatment strategy for white
spot lesions comprises restor-
ative procedures, improvement of
reminealization using CCP-ACP
containing or fluoride contain-
ing products, microabrasion, ar-
gon-laser irradiation.” Recently,
‘resin infiltration technique’ was
introduced with the development
of highly-flowable resin mate-
rial. The following case report de-
scribes the effect of resin infiltra-
tion technique to mask white spots
that was detected after debonding
of fixed orthodontic appliance and
calculus removal.

Case reports

After reading and receiving all
necessary explanations includ-
ing the experimental rationale,
the clinical procedures and pos-
sible risk, the patients were asked
to sign a consent form explaining
the research protocol, which was
previously approved by the Eth-
ics Committee of Pusan National
University Hospital Medical Re-
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search Institute (IRB, 2010092).

1. Case 1

A 26-year-old female came to cor-
rect the white lesions on mandibu-
lar anterior teeth and premolars
(Figures 1a,2a,3a). The patient’s
history included orthodontic treat-
ment 10 years ago and the white
spot lesions had existed since
brackets were removed. Under the
agreement, a decision was made
to perform microabrasion with
Opalustre (Ultradent Products, Inc.,
South Jordan, UT, USA) on the left
side and resin infiltration tech-
nique with Icon (DMG, Hamburg,
Germany) on the right side of man-
dibular teeth. The materials used
are shown in Table 1.

After OpalDam (Ultradent Prod-
ucts, Inc.) and rubber dam were
applied, microabrasion was per-
formed on the left side first. The
teeth looked chalky-whitish and
the white spot lesions became
more prominent than before (Fig-
ures 1b and 2b). Then resin infiltra-
tion was performed on the right
side. The size of white spot lesion
became smaller, however, some-
what was left (Figures 1b and 3b).
Neither microabrasion nor resin
infiltration technique can remove
the white spot lesions completely.
However, the lesions on the right
side, resin infiltrated teeth, became
smaller and the lesions on the left
side, microabrased teeth, became
more opaque. Therefore, white
spot lesions on the microabrased
teeth were more conspicuous after
treatment.

2. Case 2

A 23-year-old female came with
esthetic concern of anterior teeth
(Figure 4a). Patient’s history in-
cluded orthodontic treatment 15
years ago. Because whitish lines
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Figure 1. “Case 1” Intraoral photographs taken prior to
treatment (a), after completion of resin infiltration
technique (right side) and microabrasion (left side) (b).

on the maxillary right central in-
cisor and white spot lesions on
the maxillary left central incisor
were detected (Figure 5a), fluo-
ride varnish was applied periodi-
cally, but white spot lesions were
not removed. Under the patient’s
agreement, a decision was made
to perform microabrasion with
Opalustre on maxillary right cen-
tral incisor, resin infiltration tech-
nique with Icon on maxillary left
central incisor and resin restora-
tion on maxillary left lateral inci-
sor. Whitish lines on the maxillary
right central incisor which was
treated by microabrasion became
more whitish but the lesion on
the maxillary left central incisor
which was treated by resin infil-
tration technique looked smaller
(Figures 4b and 5b). Even though
some lesions are still left after
treatment, resin infiltration tech-
nique seems more efficient with
regard to the diminution of lesion
size.

Discussion

White spot lesions are detected fre-
quently and can be problematic for
the patients with much esthetic con-
cern. Several techniques have been
proposed to improve the appearance
of these white spot lesions. Among
these, remineralization can be consid-
ered first for correct these white spot
lesions. Because remineralization is a
natural phenomenon resulting in the

partial reversal of what is an early
caries lesion. According to Willmote
who studied the effect of fluoride and
saliva after removal of fixed orth-
odontic appliance, the difference in
percentage reduction of the white
spot lesion size showed a reduction
in lesion area of about a third after
12 week and a half after 26 weeks.8
However, remineralization of white
spots takes a long time, and the le-
sions may be left to some degree. And
it can inhibit the mineralization of
subsurface lesions.

On the other hand, Ogaard et al.
warned against treating visible white
lesions on labial surfaces with con-
centrated fluoride agents, since this
arrests the lesion (hypermineraliza-
tion) and prevent complete repair.’
Especially deep lesions tend to rem-
ineralize only superficially. Conse-
quently, arrested lesions show thick
and highly mineralized surface lay-
ers.” The underlying lesion body is
still porous, however, and thus the
whitish appearance often persists.!
Moreover, during remineralization
stains can be incorporated into the
lesion, leading to the formation of
brown spots, a situation that might
be judged as even more unesthetic.9
Therefore, some authors advocated
allowing slow and gradual remineral-
ization by saliva or low-concentrated
fluoride agents such as fluoride mouth
rinse and fluoride containing tooth-
paste on shallow lesion (< 60 um), as
this results in greater repair and less
visible lesion.’

Enamel microabrasion was designed
to improve the surface texture, re-
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Figure 2. “Case 1” Photographs of
left mandibular lateral incisor, canine,
second premolar taken prior to treatment
(a), after completion of microabrasion

move the stains and recover reminer-
alization. It removes superficial parts
of the lesion by abrasion with a slurry
of hydrochloric acid and pumice, and
the enamel surface becomes smooth
and glossy.'® Both chemical erosion
with hydrochloric acid and mechani-
cal abrasion with pumice simultane-
ously take place. Consequently, it
uniformly removes up to 0.2 mm of
enamel surface. According to Murphy
et al. the mean reduction in white spot
lesion size was 83%.!! Microabrasion
can be applied for white spot lesion,
fluorosis, demineralizarion after orth-
odontic treatment, localized hypo-
plasia, idiopathic hypoplasia. Donly
et al. found that microabrasion re-
created the outer, prism-free region
and teeth became glassy and named
‘abrosion effect’.!? This layer reflects
or scatters the light and masks mild
imperfections. However, substantial
amounts of enamel often unfortu-
nately have to be eroded to improve
appearance with this technique."

Resin infiltration technique is an al-
ternative therapeutic approach to pre-
vent further progression of enamel le-
sions. This treatment aims to occlude
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Laser technology in the spotlight ,innovation and information at IDS 2013

Applications for monochromatic light in the practice — The latest trends in the various equipment classes
Integrating laser technology into the existing concept of a dental practice — One of the main themes at IDS

Non-contact, often almost free of discomfort, and suitable for a wide range of applications — these and many other advantages
make the laser a future-oriented therapy concept. More and more dentists are already relying on the achievements of dental laser
technology and are thus making use of a technology that offers immediate value for their patients. But how does a dentist enter
this attractive area of technology, or deliberately build it up into the focus of his or her practice? Dentists who are interested in the
therapeutic application of monochromatic light should ask themselves the following questions: What do I want to use the laser
for in the first place? Which speciality distinguishes my practice, and how can the new technology be used to support this special-
ity? When it comes to answering these questions and to the subsequent search for the right laser, interested dentists will find the
concentrated expertise of the innovative dental industry and the associated trading companies presented at IDS 2013 in Cologne.
There is no such thing as a universal laser that covers all indications equally well in the field of laser dentistry. Instead, the sector
offers a wide range of different units for specific areas of application. Differentiating features include the respective characteristic
wavelength, the medium and the form of signal produced by the laser. For example, there are solid-state lasers, gas lasers and
dye lasers. Within these groups, the lasers can be further classified into pulsed and continuous beam lasers. As far as wavelength
is concerned, the spectrum of light emissions extends from the ultraviolet over the visible region all the way into the far infrared.
The CO?2 laser, a gas laser, opens up completely new possibilities in soft-tissue surgery. Its applications include frenectomies,
vestibuloplasties and hyperplasia removals, where it is used as a minimally invasive scalpel replacement. Furthermore, it can
also be used to smooth scars resulting from an apicectomy. Dentists looking for a laser for hard-tissue applications will turn to
an erbium: YAG laser.

This can be used both for caries removal and enamel conditioning and for oral surgery procedures. Such applications include, for
example, incisal ridge defects, lesions due to cleaning and multilayer constructions of dentin adhesives. The erbium laser also
represents a worthwhile investment for a practice that is active in the field of paediatric dentistry, as it can be used for minimally
invasive therapy of an incipient caries.

What’s more, unlike drilling, which is often painful and associated with disturbing sounds and uncomfortable bone-conducted
noise, the laser works without physical contact and with minimal discomfort to the patient. Diode lasers can be used to carry out
both gingival surgical procedures and endodontic treatments. Multimorbid patients in particular profit from this form of therapy,
which is why this technique provides an additional benefit for a practice, especially in the light of ongoing demographic change.

Patients suffering from diabetes are much less frequently affected by wound-healing impairments after laser therapy, and the ma-
jority of patients receiving Marcumar can also be treated without the need for the internist to make changes to the blood-thinning
medication.

The International Dental Show (IDS) is a must for anyone in search of a comprehensive overview of the current state of laser dentistry. Dentists and dental as-
sistants will be able to optimally gather information and get comprehensive advice fiom expert manufacturers during the show, which runs from 12th to 16th
March 2013. “Trade visitors from practices and laboratories will have a unique opportunity during the International Dental Show, the world’s largest trade fair
for dental medicine and dental technology, in Cologne from 12th to 16th March 2013. Here they can gain a comprehensive overview of the spectrum of modern

laser technology in discussions with specialists from the exhibiting companies and experienced users.
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ates believe

Hundreds of thousands of smokers
who try to quit the habit fail every
year despite trying exercise, nicotine
patches and good old-fashioned will-
power.

Now electronic cigarettes are being
touted as the latest 'stop smoking'
device. These battery-powered sticks
are filled with a nicotine or non-nic-
otine solution that is heated and in-
haled as a vapour.

Most are refillable devices with so-
lutions offered in different nicotine
concentrations and in hundreds of
different flavours. A man puffs on an
electronic cigarette, which is filled
with a nicotine cartridge. They donst
contain tobacco carcinogens but may
have other health risks Advocates say
they provide a stepping-stone to quit-
ting and give the sensation of smoking
without taking in the carcinogens and
1,000 chemicals found in tobacco.
Scientists at the University of Califor-
nia, Berkeley, who studied the device
said the device had great potential in
reducing the harm of smoking.
Writing in the Journal of Public
Health Policy, they said: «We con-
clude that electronic cigarettes show
tremendous promise in the fight
against tobacco-related morbidity and
mortality.

What are e-cigarettes?

Electronic cigarettes have three inte-
grated parts: the nicotine cartridge,
the vaporiser and a lithium ion bat-
tery. The battery powers the cartridge
and releases the nicotine by heating,
rather than burning like a convention-
al cigarette.

There are dozens of brands includ-
ing Sky Cigs, Joye 510 and Green
Smoke.An e-cigarette starter kit can
range from £30 to £100 with extra re-
fill cartridges sold separately.

A smoker on 10 cigarettes a day would
save around £700 if they switched.
But while e cigarettes are marketed
as a safer device to tobacco there has
been little independent research into

e-cigarettes provide a
-stone to quitting, but opponents say
h impact is unknown. Now New York is
ng a state-wide ban

|

the health impact. However, an ar-
gument is brewing in the U.S about
whether they represent a new miracle
cure or menace to public safety.
Some health officials say e-cigarettes
are just another addictive habit, one
that can hook kids early and legally
on smoking.

Last year, Dr Edward Langston, of the
American Medical Association said:
«Very little data exists on the safety of
e-cigarettes, and the FDA has warned
that they are potentially addicting and
contain harmful toxins.

He added: «The fact that they come in
fruit and candy flavors gives them the
potential to entice new nicotine users,
especially teens.»

Meanwhile New York lawmakers are
considering introducing the first state
ban on the device.

Democrat Linda Rosenthal, or the
New York Assembly, said: I got in-
terested in this because I saw all these
ads for e-cigarettes, so I did some re-
search. «I found what is in the e-ciga-
rettes is a mystery.

The former smoker wants to ban e-
cigarettes in New York until they are
more thoroughly investigated and
regulated. It has prompted indigna-
tion from former smokers who say
they have been helped by the device.
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Nicotine Gum and Skin
Patch Face New Doubt

“ Nicotine Gum And Skin Patch Face New Doubt.”

January 10, 2012, the New York edition’

The nicotine gum and patches that
millions of smokers use to help
kick their habit have no lasting
benefit and may backfire in some
cases, according to the most rig-
orous long-term study to date of
so-called nicotine replacement
therapy.

The study, published Monday in
the journal Tobacco Control, in-
cluded nearly 800 people trying
to quit smoking over a period of
several years, and is likely to in-
flame a long-running debate about
the value of nicotine alternatives.

In medical studies, the products
have proved effective, making it
easier for people to quit, at least in
the short term. Those earlier, more
encouraging findings were the ba-
sis for federal guidelines that rec-
ommended the products for smok-
ing cessation.

But in surveys, smokers who have
used the over-the-counter prod-
ucts, either as part of a program
or on their own, have reported
little benefit. The new study fol-
lowed one group of smokers to
see whether nicotine replacement
affected their odds of kicking the
habit over time. It did not, even if
they also received counseling with
the nicotine replacement.

The market for nicotine replace-
ment products has taken off in
recent years, rising to more than
$800 million annually in 2007
from $129 million in 1991. The
products were approved for over-
the-counter sale in 1997, and
many state Medicaid programs
cover at least one of them.

“We were hoping for a very dif-
ferent story,” said Dr. Gregory N.
Connolly, director of Harvard’s
Center for Global Tobacco Con-
trol and a co-author of the study.
“l ran a treatment program for
years, and we invested” millions
in treatment services.

Doctors who treat smokers said
that the study findings were not
unexpected, given the haphazard
way many smokers used the prod-
ucts. “Patient compliance is a very
big issue,” said Dr. Richard Hurt,
director of the Nicotine Depen-
dence Center at the Mayo Clinic,
who was not involved in the study.
Dr. Hurt said products like nico-
tine gum and patches “are abso-
lutely essential, but we use them
in combinations and doses that
match treatment to what the in-
dividual patient needs,” unlike
smokers who are self-treating.
The products have been controver-
sial since at least 2002, when re-
searchers at the University of Cal-
ifornia, San Diego, reported from
a large survey that they appeared
to offer no benefit. The study did
not follow people over time. A
government-appointed panel that
included nicotine replacement as
part of federal guidelines for treat-
ment also came under fire, be-
cause panel members had gotten
payments from the product manu-
facturers.

“Some studies have questioned
these treatments, but the bulk of
clinical trials have unequivocally
endorsed them,” said Dr. Michael
Fiore, director of the University of
Wisconsin’s Center for Tobacco
Research and Intervention and the
chairman of the panel that wrote
the guidelines. Dr. Fiore, who has
reported receiving payments from
drug makers, said that “there are
millions of smokers out there des-
perate to quit, and it would be a
tragedy if they felt, because of one
study, that this option is ineffec-
tive.”

In the new study, conducted in
Massachusetts, the researchers
followed a representative sample
of 1,916 adults, including 787
people who said at the start of

DentalMedium KXXKXXXKXXXXXXXXXV0l.20.No.4.2012

D
the study that they had recently
quit smoking. They interviewed
the participants three times, about
once every two years during the
2000s, asking the smokers and
quitters about their use of gum,
patches and other such products,
their periods of not smoking and
their relapses.
At each stage, about one-third of
the people trying to quit had re-
lapsed, the study found. The use
of replacement products made
no difference, whether they were
taken for the recommended two-
month period (they usually were
not), or with the guidance of a ces-
sation counselor.
One subgroup, heavy smokers
(defined as those who had their
first cigarette within a half-hour of
waking up) who used replacement
products without counseling, was
twice as likely to relapse as heavy
smokers who did not use them.
“Our study essentially shows that
what happens in the real world is
very different” from what hap-
pens in clinical trials, said Hillel
R. Alpert of Harvard, a co-author
with Dr. Connolly and Lois Biener
of the University of Massachu-
setts, Boston.
The researchers argue that while
nicotine replacement appears to
help people quit, it is not enough
to prevent relapse in the longer
run. Motivation matters a lot; so
does a person’s social environ-
ment, the amount of support from
friends and family, and the rules
enforced at the workplace. Media
campaigns, increased tobacco tax-
es and tightening of smoking laws
have all had an effect as well.

A version of this article appeared in print on
January 10, 2012, on page Al of the New York
edition with the headline: Nicotine Gum And
Skin Patch Face New Doubt.
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FDI launched its much-anticipated Vision 2020 document during a session of the World Oral Health Forum, organized within the
context of General Assembly A on 28 August 2012. The press launch took place on 30 August,

Vision 2020, the fruit of nearly 12 months of sustained effort and debate by a specially-created Task Team, was well-received by
participants; the general consensus was that it constitutes a good starting point for further reflection.

It provides a snapshot of current developments and trends in population, public health and dental medicine, analyses scenarios
and highlights challenges and opportunities for the dental profession.

Tl colours, Press launch

The official Vision 2020 press launch took place two days later, with a five -member panel comprising:

ﬁ iE m ..j m. - three Task Team members—Chair Dr Michael Glick, DMD, is Chair of the Vision 2020 Task Team, Chair of the FDI Scientific

Committee and Professor of Oral Medicine and Dean, School of Dental Medicine, University at Buffalo, FDI President Dr Or-

LI'I! MI Ha |ﬁ ﬁ lando Monteiro da Silva, and Dr. Tao Xu is Professor and Dean, School of Stomatology Peking University, China, and

- representatives of two industry leaders, Dr Analia Mendez, Global Director of Health Programmes & Partnerships for Oral Care
‘ H ﬂ n&=l w E and Household Care categories in Unilever, and Stanley M. Bergman, Chairman and CEO of Henry Schein, Inc.

The presentations were followed by a series of lively exchanges between panelists and members of the assembled media.
3k Jou WP b g yeReme b

Chief elements of Vision 2020
1. Meet the increasing need and demand for oral healthcare , By 2020, inequities with regard to access to oral healthcare
will be substantially reduced and the global need and demand for oral healthcare more largely met.
2. Expand the role of healthcare professionals , By 2020, oral health will be fully recognized and accepted as a crucial
part of overall health and well-being.
3. Shape a responsive educational model , By 2020, young graduates will benefit from responsive, dynamic and modular
curricula, with a focus on extensive critical thinking and analytical skills as well as public health and trans-professional

education.
. 4. Mitigate the impacts of socio-economic dynamics , By 2020, collaboration and partnerships between the private and
m ot public sector will have led to the inclusion of Oral Health in All Policies and the focus will shift to models viewing pro
- motion, prevention, and treatment as equally important.
'—'_.' g 5. Foster fundamental and translational research and technology , By 2020, major improvements in oral health will have
been achieved and inequalities will have been reduced through research-led strategies for more effective disease pre
—" Minliel il - iy — H L vention, with the integration of oral health into healthcare in general.
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Date

27 -28-Feb-2013

2017 FDI Annual World Dental CongRress

Meeting

Ol Cad Joall Glosll 5451
Oman International Dental
Conference

Istanbul, 28-31 cAugust 2013

Contacts

n Association for
tal Research (AADR)

Phone +1.703.548.0066
Fax +1.703.548.1883

—42nd Annual Meeting and
Exhibition Seattle, USA
Ll g 33l demo 1530 at the Armani Hotel, Borj Khalifa,
UAE Alexandria Oral Dubai, AUE.
Implantology Association | Email: aoia@aoiaegypt.com
(AOIA)

April 13-15, 2013

Ol b damoazd s gl 5254

The 17th Kuwait Dental
Association Dental Confer-
ence

Email: info@kda.org.kw
Web: www.kda.org.kw

May 1 -4,2013

L3l dmolad] QLI b &S 5450
LUSD 13th International
Convention

Rafic Hariri Campus, Beirut, Lebanon
Email: congresul@ul.edu.lb

23-26 May 2013
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American Academy of
Pediatric Dentistry (AAPD)
— 66th Annual Session

Phone (312) 337-2169
Fax (312) 337-6329
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& EXHIBMON 2013

2527 Apll | EwCand Lasnissy

GENERAL
SESSION

SEATTLE, WASH., USA - MARCH 20-23, 2013

Register online:

www.bda.org/conference

call 0870

or
166 6625 13

The British Society of

* Paediatric DE‘l‘jliSlr}'
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The British Society of Paediatric Dentistry (BSPD) —
Annual Meeting 2013

17-20 Sept 2013
Tel: 020 7353 2072
Email:administrator@bspd.co.uk

ozl QL () g ll degslSY) 5450
The 2nd Annual Conference Of The Arabian
Academy Of Esthetic Dentistry
Date : May 3, 2013 - May 4, 2013
Location: Kingdom of Jordan
Address: Kempinski Hotel Ishtar
Dead sea, JORDAN

i "BOSTON CONVYI

B EXHIRITION

£
HNTION

CENTER

January 30 = Febremry 3, 3013
! Exhibits: Junuan- 31 - February 2. 2013
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62




VITA VACUMAT® clinical -

One-touch - it fires, you treat!

Fully automatic and fully efficient: the ceramic furnace especially for the dental practice

Agoan ==
-
- -

product
deslgn

:::d [ VITA shade, VITA made. VITA

VITA knows what dentists want. A fully automatic, premium g compact design and fully customizable options. The

furnace for all dental ceramic firings. Simple, quick and  VITA vPad clinical control unit features revolutionary
convenient to operate. Easily integrated anywhere. So that's  one-touch operation. Focus on what is really essential.
exactly what VITA VACUMAT 6000 M furnace offers. The  Your VITA VACUMAT clinical firing system will do the rest.

device provides the latest in modern firing technology, \www.vita-zahnfabrik.com
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