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Laser dentistry—
deeply rooted 1n
science

Dear colleagues,

Thisyear'sannual DGLCongressin Leipzig, Germany, hasborn eloquent witness to how much
laser-supported therapieshave becomerooted in evidence-based dentistryand the dental world
of science. However, the congress is only one among many factors which have contributed to
thisappreciation of laser dentistry.

Notonlyislaser dentistry's becoming rooted deeply in the scientific field the outcome of this
development, but it has also become both the task and the aim not to linger on this sometimes
delightful and sometimes stony path, but to keep moving on.

This task also includes fields of laser dentistry which would not be in the focus of our inter-
estin the first place, but which are of great importance nonetheless. In this regard, | would like
to recommend to you the baseline report on the preparation of medical products by our col-
leagues from Bonn, Germany, which you can find on page twelve of this issue.

An exciting and fulfilling year of both applied laser dentistry and studies in laser dentistry is
coming toitsend. | would like to use this opportunity to thank allauthors who have contributed
their articles to laser international magazine of laser cientisiry over the past year. | furthermore want to
thank DGL (Germany Society for Laser Dentistry) for supporting this publication as well as the
editors of OEMUS MEDIA AG. I sincerely hope that we will continue our harmonious and con-
structive collaboration next year!

Dear colleagues and readers of laser international magazine of l2scr cenistry, | wish you all a happy,
healthy and successful new year!

Warm regards,

Ggorg Bach

editorial

Dr Georg Bach
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_Introduction

Lasers have revolutionised the medical manage-
ment since the 1960s. Unlike many fields of medicine
and surgery, where laser treatment represents a sole
source of remedy, in dentistry the use of a laser is con-
sidered an adjunctive in delivering a stage of tissue
management conducive to achieving a completed hard
or soft tissue procedure. The adjunctive use of lasers in
the field of periodontics has helped to achieve efficient
cutting of dental hard tissue, haemostatic ablation of
soft tissue, the disinfecting effect through bacterial
elimination and an enhanced biochemical pathway as-
sociated with tissue healing.

Wondersof "LightAmplification by Stimulated Emission
ofRadiation”

LASERS are named according to the active elements
that are involved in the creation of the energy beam.
Thus, lasers commonly used in dentistry consist of ava-
riety of wavelengths delivered as either a continuous,
pulsed, or running pulse waveform, e.g., CO,, Nd:YAG,
Ho:YAG, Er:YAG, Er, Cr:YSGG, Nd:YAP, GaAs (diode), and
argon.

Lasersemitenergy whichisessentially alight of one
colour (i.e, monochromatic) and, therefore, of one
wavelength. This wavelength defines its properties and
its usage in various fields. The photons in its energy
beam are emitted as a coherent (in phase), unidirec-
tional, monochromaticlight that can be collimatedinto
an intensely focused beam that exhibits little diver-
gence. On focusing the energy beam on the target site,

the energy can become absorbed, reflected, or scat-
tered. A photothermal phenomenon occurs when this
light is further converted into heat energy. This energy
can cause coagulation, incision, or tissue vaporization
in a biological tissue, depending upon the wavelength
of laser used, power, waveform, pulse duration, energy
density, duration of exposure, angulation to the target
surface, and optical properties of the tissue.

_History of lasers in dentistry

Maiman in 1960 used a crystal medium of ruby that
emitted a coherent radiant light from the crystal when
stimulated by energy for the extraction of teeth, based
on Albert Einstein's theory of spontaneous and stimu-
lated emission of radiation.™? In 1961, Snitzer put forth
his publication on the prototype for the Nd:YAG laser.?
Goldman et al.*and Stern and Sognnaes® described the
effects of the ruby laser on enamel and dentin.

Commercial use of lasers and its marketing was pio-
neered by Dr Terry Myers.® This laser used an active
medium of Nd:YAG, emitted pulsed light. In the early
1990s, laser machines which were used in the field of
medicine were modified to be made available for dental
use.

Different laser systems have gained more signifi-
cance in the treatment of periodontal diseases. At the
same time, it has become important for the surgeon to
always be aware of the possibilities and limitations of
lasers. The application of lasers is to be regarded as an
adjunct to the conventional treatment methods for pe-
riodontal diseases.



The use of surgical lasers in periodontology is ex-
plored in three areas of treatment:

- Removal of the lining epithelium of the
diseased pocket wall.

- Antimicrobial effect of lasers on
pocket microbiota.

-Removal of calculus and root sur-
face detoxification.

Benefits of laser use can be em-
ployed as an adjunctive, to maximise
the outcome of the treatment, but
lasers cannot be used as an alternative to
conventional periodontal therapy.

_Laser and Pocket Debridement

Accessinto the periodontal pocket was made simple
by the advent of the quartz optic fibre delivery system
associated with the diode and Nd:YAG groups of lasers.
The wavelength of these lasers ranged from 200 to
320 um. Following the removal of calculus and plaque
throughscalingand/or root planing, the pocket depthis
assessed. The laser fibre is adjusted toalength of one to
twomillimetresshortofthe pocketdepth.Itismadesure
that the angle of insertion makes contact with the soft
tissue wall at any time. In a light contact mode with
sweeping stroke, the soft tissue lining of the pocket wall
is ablated, beginning from the base of the pocket and
proceeding upwards. Each pocketsite should be ablated
fora period ofabout 20-30seconds, which would mean
two minutes per tooth site, with re-treatment nearly at
weekly intervals during a maximum period of four
weeks. Multiple laser-based studies have been carried
out. Case reports’- have suggested that the diode laser
(810 nm), along with the Nd:YAG laser (1,064 nm), has
shownappreciableimprovementinthe periodontalsta-
tus for the treatment of periodontal pockets by laser
sub-gingival curettage. Astudy by Evans' reviewed the
new attachment procedure on a sample of six cases
which showed new cementum and bone growth, in-
cluding periodontal ligament regeneration. Various
controlled studies have assessed the use of laser ther-
apy along with conventional scaling and root planing,
although these investigations demonstrated no signif-
icant benefitin the treatment outcomes.™"

_Antimicrobial effect of lasers on pocket
microbiota

The complexity of the subgingival microbiota has
been recognised by various microbiological techniques.
The bacteria most commonly implicated in periodontal
disease are Actinobacillus actinomycetemcomitans,
Porphyromonas gingivalis, Bacteroides forsythus, Tre-
ponema denticola and Prevotella intermedia. Many
studies have been carried out to demonstrate the anti-

bacterial potential of laser energy on bacterial strains

foundinthe diseased periodontalsites.'*"* The theoret-

ical basis of the use of laser as an antimi-

crobial is based on the absorption

characteristicsof the targetbacte-

rial structureslike water content
and pigments.

The build-up of the dena-
tured protein material on the
delivery fibre of the diode laser

results in the development of a
carbonised tip, which causes a
rise in temperature beyond 700°C.
This char, if not removed, leads to a hot

tipeffect. The carbonised deposits cause sec-
ondaryemissionofradiantenergywhichleadstoanun-
wanted damage. The bactericidal action can be en-
hanced by the use of achemical mediator,suchasmeth-
ylene blue, which actsas a heat sink for the thermal en-
ergy. Antimicrobial photodynamic therapy can be
readily applied, even in sites where there is limited ac-
cess for mechanical instrumentation due to the
anatomical complexity of the root. Theantimicrobial ef-
fectof photodynamictherapy canbeeasily requlated by
controlling the amount of light applied to activate the
reaction.

_Removal of calculus and root surface
detoxification

Laser-induced root surface modification is based
on the selection of a wavelength that will effectively
remove calculus and not allow any thermal damage
to the pulp tissue and unwanted removal of sound
root structure. This can be achieved only by the use of
wavelength with minimal penetration depth in min-
eralised tissue. Lasers like CO,, Nd:YAG, Er:YAG, and
the diode have been used to study the surface detox-
ification of cementum and dentin.'®

Hydroxyapatite forms the major mineral content
of cementumand dentin which has absorption bands
in the mid-infrared region. Of all the laser wave-
lengthsstudied, the Er:YAG laser proved tobe the con-
vincing laser of choice for effective removal of calcu-
lus, for root modification, and for surface modifica-
tion for cell or tissue reattachment.

The CO, laser was the first of the wavelengths to be
assessed for effects on root surfaces. Studies utilising
CO, laser-treated surfaces have given conflicting re-
sults.Pantetal.””and Crespietal."®foundanincreased
invitroattachment of fibroblasts to laser treated sur-
faces in comparison to controls of SRP or chemically
treated surfaces. On the other hand, Fayad et al.”
found a total lack of fibroblast attachment to irradi-
ated surfaces. Heat-induced cracking of the root sur-
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face is a common observation when using the CO,
laser.

Israel et al.® studied effects of CO,, Nd:YAG, and
Er:YAG lasers on root surface changes. At energy
densities of 100 to 400 J/em? for the CO, and 286 to
1,857 Jem? for the Nd:YAG lasers, the authors found
that the degree of morphologic change post laser irra-
diation was directly related to energy density, but unre-
lated to the use of anair/water surface coolant.Changes
in root surfaces included cavitation defects, globules of
melted and resolidified mineral, surface crazing, and
production of a superficial char layer.

Chenetal.?', carried outastudyinwhichcellcultures

of human periodontal ligament fibroblasts were

subjected to Nd:YAG irradiation at low energy

densities. They reported significant decreases

in cellular viability and collagen synthesis at

fivedayspost-treatmentandevidence of min-

eralisation of necrotic cells at 28 days post-

treatment. Laser parameters were 50 mJ of

power and 10 Hz, with a defocused beam deliv-

ered through a 400-mm-diameter optical fiber,

and durations of exposure ranging from 60 to

240 seconds. In contrast to studies reporting

negative results, two in vitro studies have

demonstrated that the Nd:YAG laser, when used at low

energy densitiesoracombination of low energy density

withadefocused beam, hasthe potentialtoremove root

surface smearlayerswithoutcausing collateraldamage

to underlying cementumand/or dentin, or causingirre-
versible pulpal damage or heat cracking.

The first study? used GaAs and GaAlAs diode lasers
at energy densities between 0.95 and 6.32 J/cm? re-
ported theeffectoflaserirradiationonprostaglandinE2
(PGE2) production and cyclooxygenase-1 (COX-1) and
COX-2 gene expression in lipopolysaccharide chal-
lenged human gingival fibroblasts. The authors con-
veyed that irradiation with the GaAlAs diode laser sig-
nificantly inhibited PGE2 production in a dose depend-
ent manner, which lead to significant reduction of
COX-2 mRNA levels. In another study?, cell cultures of
human gingival fibroblasts were irradiated with an
Er:-YAG laser at energy densities ranging from 1.68 to
3.37 JJem? and actually increased the production of
PGE2 and COX-2 mRNA.

_Conclusion

The use of lasers in periodontal treatment becomes
even more complex because the periodontium consists
ofboth hard and soft tissues. When lasersare applied to
the root surface and alveolar bone, carbonisation and
major thermal damage have been reported on targetas
well as adjacent tissues. Therefore, the use of lasers is
limited to soft tissue procedures like gingivectomy,

frenectomy, removal of granulation tissue during flap
surgery, removal of melanin pigmentation and metal
tattoos of the gingiva. The uses of lasers have also been
investigated for subgingival debridement and curet-
tage, osseous recontouring, as well as in implant sur-
gery, maintenance of implants, and management of
periimplantitis.

_Lasers—a boon or a bane?

Aboon

Dental lasers are an asset in soft tissue surgeries be-
cause of their proven haemostatic effect. Lasers can be
used either alone or in conjunction with conventional
surgeries for the treatment of periodontitis. Their high
antibacterial efficiency has also been shown to be use-
ful for the resolution of periodontal pockets.

- Lessoperative time, minimum postoperative pain due
to protein coagulum thatacts asa biological dressing
and seals the ends of sensory nerves.

- Relatively bloodless surgeries, ability to coagulate, va-
porise and cut.

- Less mechanical trauma, minimal swelling and scar-
ring.

- Sterilisation of the wound site.

-Noincision, sutureless.

- Recommended for patients with systemic conditions
like diabetes, heart diseases or for patients taking
blood thinners.

Abane

Lasers have been claimed to be more efficient than
conventional therapy. But there is limited evidence re-
garding lasers playing a role in root surface debride-
ment, pocket sterilisation and elimination. Tissue char-
ring or obnoxious fumes often prevent patient accept-
ance.Althoughlasersare the painlessalternative tosur-
gical treatment, they are still regarded as an adjunct to
conventional treatment methods.

_Conclusion

Given the same wavelength, different laser parame-
terswillyield different levels of energy density for vary-
ing periods of time and, thereby, different biological ef-
fects on the target tissue._
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_Introduction

Thisarticle willanalyze some of the mostimportant
research in the international literature today and the
new guidelines for the use of the laserasasource of ac-
tivation of chemical irrigants.

_Laser-assisted endodontics

Preparation of the access cavity

The preparation of the access cavity can be per-
formed directly with Erbium lasers, which can ablate
enamel and dentine. In this case, the use of a short tip
isrecommended (from 4 to 6 mm), with diameters be-
tween 600and 800 um, made of quartztoallow the use

of higher energy and power. The importance of this
technique should not be underestimated.

Owing toitsaffinity to tissues richest in water (pulp
and carious tissue), the laser allows for a minimally in-
vasive access (because it is selective) into the pulp
chamber and, at the same time, allows for the decont-
aminationand removal of bacterial debrisand pulp tis-
sue. Access to the canal orifices can be accomplished
effectively after the number of bacteria has been min-
imized, thereby avoiding the transposition of bacteria,
toxinsand debrisin theapical directionduring the pro-
cedure. Chen et al. demonstrated that bacteria are
killed during cavity preparation up toa depth of 300 to
400 umbelow the radiated surface.2?Moreover, Erbium
lasers are useful in the removal of pulp stones and in
the search for calcified canals.

Preparation and shaping of canals

The preparation of the canals with NiTiinstruments
is still the gold standard in endodontics today. In fact,
despite the recognized ablative effect of Erbium lasers
(2,780 and 2,940 nm) on hard tissue, their effective-
ness in the preparation of root canals appears to
be limited at the moment and does not correspond
to the endodontic standards reached with NiTi tech-
nology.?’-2 However, the Erbium,Chromium:YSGG
(Er,Cr:YSGG) and the Erbium:YAG (Er:YAG) lasers have
received FDA approval for cleaning, shaping and en-
larging canals. A few studies have reported positive re-




sults for the efficacy of these systems in shaping and
enlarging radicular canals.

Shojietal. used an Er:YAG laser system with a con-
icaltipwith80percentlateralemissionand 20 per cent
emission at the tip to enlarge and clean the canals us-
ing 10 to 40 mJ energy at 10 Hz, obtaining cleaner
dentinal surfaces compared with traditional rotary
techniques.?*

In a preliminary study on the effects of the Er:YAG
laser equipped with a microprobe with radial emission
of 200 to 400 pm, Kesler et al. found the laser to have
good capability for enlarging and shaping in a faster
and improved manner compared with the traditional
method. The SEM observations demonstrated a uni-
formly cleaned dentinal surface at the apex of the
coronal portion, with an absence of pulp residue and
well-cleaned dentinal tubules.®

Chen presented clinical studies prepared entirely
with the Er,Cr:YSGG laser, the first laser to obtain the
FDA patent for the entire endodontic procedure (en-
larging, clearing and decontaminating), using tips of
400, 320 and 200 um in succession and the crown-
down technique at 1.5 W and 20 Hz (with air/water
spray 35/25 per cent).?6%

Stabholz et al. presented positive results of treat-
ment performed entirely using a Er:YAG laser and en-
dodontic lateral emission microprobes.?®? Ali et al,,
Matsuoka et al. and Jahan et al. used the Er,Cr:YSGG
laser to preparestraightand curved canals, butinthese
cases, the results of the experimental group were
worse than those of the control group. Using the
Er,Cr:YSGG laser with 200 to 320 um tips at 2 W and
20 Hz on straight and curved canals, they concluded
that the laser radiation is able to prepare straight and
curved (less than 10 degree) canals, while more se-
verelycurved canalsdemonstratedside effects, suchas
perforations, burns and canal transportation.?=?3

Inamoto et al. investigated the cutting ability and
the morphological effects of radiation of the Er:-YAG
laser invitro, using 30 mJat 10and 25 Hz with a veloc-
ity of extraction of the fibre at 1 and 2 mm/seconds,
again with positive results.* Minas et al. reported pos-
itive results using the Er,Cr:-YSGG laser at 1.5, 1.75 and
2.0 W and 20 Hz, with water spray.*'

Thesurfaces prepared with the Erbiumlaserare well
cleaned and without smear layer, but often contain |
edges, irreqularities and charring with the risk of per-
forations or apical transportation. In effect, canal
shaping performed by Erbium laser is still a compli-
cated procedure today that can be performed only in
large and straight canals, without any particular ad-
vantages.

Decontamination of the endodontic system

Studies on canal decontamination refer to the
action of chemical irrigants (NaCl0) commonly used
in endodontics, in combination with chelating sub-
stances for better cleaning of the dentinal tubules
(citric acid and EDTA). One such study is that of
Berutti et al., who reported the decontaminating
powerofNaClOuptoadepthof 130 umontheradic-
ular wall.3? Lasers were initially introduced in en-
dodonticsinan attempt to increase the decontami-
nation of the endodontic system.?”’

All the wavelengths have a high bactericidal
power because of their thermal effect, which, at dif-
ferent powersand with differing ability to penetrate
the dentinal walls, generates important structural
modifications in bacteria cells. The initial damage
takes place in the cell wall, causing an alteration of
the osmotic gradient, leading to swelling and cellu-
lar death.'63*

Decontamination with near infrared laser

Laser-assisted canal decontamination performed
with the near infrared laser requires the canals to be
prepared in the traditional way (apical preparation
with 1SO 25/30), as this wavelength has no affinity
and therefore no ablative effect on hard tissue.

The radiation is performed at the end of the tradi-
tional endodontic preparation as a final means of de-
contaminating the endodontic system before obtura-
tion. An optical fibre of 200 um diameter is placed
Tmmfromtheapexandretracted witha helical move-
ment, moving coronally (in five to 10 seconds accord-
ing to the different procedures). Today, it is advisable
to perform this procedure in a canal filled with en-
dodonticirrigant (preferably, EDTA or citric acid; alter-
natively, NaClO) to reduce the undesirable thermal
morphological effects.®3-%
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Usingan experimentalmodel, Schoopetal.demon-
strated the mannerin which lasers spread their energy
and penetrate into the dentinal wall, showing them to
be physically more efficient than traditional chemical
irrigating systems in decontaminating the dentinal
walls.2 The Neodymium:YAG (Nd:YAG; 1,064 nm) laser
demonstrated a bacterial reduction of 85 per cent at
1 mm, compared with the diode laser (810nm) with
63 percentat 750 umor less. This marked difference in
penetration is due to the low and varying affinity of
these wavelengths for hard tissue. The diffusion ca-
pacity, which is not uniform, allows the light to reach
and destroy bacteria by penetration via the thermal ef-
fects (Fig. 1).

Many other microbiological studies have con-
firmed the strong bactericidal action of the diode and
Nd:YAG lasers, with up to 100 per cent decontamina-
tion of the bacterial load in the principal canal.*-*3 An
invitrostudy by Benedicentietal.reported that the use
of the diode 810 nm laser in combination with chemi-
cal chelating irrigants, such as citric acid and EDTA,
broughtabouta more or lessabsolute reduction of the
bacterial load (99.9 per cent) of E. faecalis in the en-
dodontic system.?

Decontamination with medium infrared laser
Considering its low efficacy in canal preparation
and shaping, using the Erbium laser for decontamina-
tion in endodontics requires the use of traditional
techniques in canal preparation, with the canals pre-
pared at the apex with ISO 25/30 instruments. The fi-
nal passage with the laser is possible thanks to the use
of long, thin tips (200 and 320 um), available with var-
ious Erbium instruments, allowing for easier reach to
the working length (1 mm from apex). In this method-
ology, the traditional technique is to use a helical
movementwhen retracting the tip (overa 5- to 10-sec-
ond interval), repeating three to four times depending

on the procedure and alternating radiation with irri-
gation using common chemical irrigants, keeping the
canal wet, while performing the procedure (NaClO
and/or EDTA) with the integrated spray closed.

The 3-D decontamination of the endodontic sys-
temwith Erbium lasersisnotyet comparable to that of
near infrared lasers. The thermal energy created by
these lasersisinfactabsorbed primarily on the surface
(high affinity to dentinal tissue rich in water), where
they have the highest bactericidal effect on E. coli
(Gram-negative bacteria), and E. faecalis (Gram-posi-
tive bacteria). At 1.5 W, Moritzetal.obtained an almost
total eradication (99.64 per cent) of these bacteria.*
However, these systems do not have a bactericidal ef-
fect at depth in the lateral canals, as they only reach
300 pmindepth when tested in the width of the radic-
ularwall®

Further studies have investigated the ability of the
Er,Cr:YSGG laser in the decontamination of tradition-
ally prepared canals. Using low power (0.5 W, 10 Hz,
50 mJ with 20 per cent air/water spray), complete
eradication of bacteria was not obtained. However,
better results for the Er,Cr:YSGG laser were obtained
witha 77 percentreduction at 1 Wand of 96 per cent
at1.5W.#2

Anew area of research has investigated the Erbium
laser's ability to remove bacterial biofilm from the api-
cal third,* and a recent in vitro study has further vali-
dated the ability of the Er:YAG laser to remove en-
dodontic biofilm of numerous bacterial species (e.g.
A.naeslundii, E. faecalis, L. casei, P.acnes, F. nucleatum,
P.gingivalisor P. nigrescens), with considerable reduc-
tion of bacterial cells and disintegration of biofilm. The
exception to thisis the biofilm formed by L casei.”’

Ongoing studies are evaluating the efficacy of a
new laser technique that uses a newly designed both
radial and tapered stripped tip for removal of not only
the smear layer, but also bacterial biofilm."* The results
are very promising.

The Erbium lasers with "end firing" tips—frontal
emission at the end of the tip—have little lateral pene-
tration of the dentinal wall. The radial tip was proposed
in 2007 for the Er,Cr:YSGG, and Gordon et al. and
Schoop et al. have studied the morphological and de-
contaminating effects of this laser system (Fig. 2).46-%0

Thefirststudyusedatipof200 um with radial emis-
sion at 20 Hz with air/water spray (34 and 28 per cent)
and dry at 10and 20 mJ and 20 Hz (0.2 and 0.4 W, re-
spectively). The radiation timesvaried from 15seconds
to two minutes. The maximum bactericidal power was
reached at maximum power (0.4 W), with a longer ex-
posure time, without water in dry mode and with a
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99.71 percentbacterial eradication. Theminimumtime
of radiation (15 seconds) with minimum power (0.2 W)
and water obtained 94.7 per cent bacterial reduction.*®
The second study used a tip of 300 um diameter with
two different parameters of emission (1 and 1.5 W,
20 Hz), radiating five times for five seconds, with a
cooling time of 20 seconds for each passage. The level
of decontamination obtained was significantly high,
withimportant differences between 1and 1.5 W, with
athermalincrease contained between 2.7 and 3.2 °C.#
The same group fromVienna studied other parameters
(0.6and 0.9 W) that produced a very contained thermal
rise of 1.3and 1.6 °C, respectively, showing a high bac-
tericidal effect on E. coliand E. faecalis.®

The need to take advantage of the thermal effect to
destroy bacterial cells, however, results in changes at
the dentinal and periodontal level. It is important to
evaluate the best parameters and explore new tech-
niques that reduce the undesirable thermal effects
that lasers have on hard- and soft-tissue structures to
aminimum.

Morphological effects on the dentinal surface Nu-
merous studies have investigated the morphological
effects of laser radiation on the radicular walls as col-
lateral effects of root-canal decontamination and
cleaning performed with different lasers. When they
are used dry, both the near and medium infrared lasers
produce characteristic thermal effects (Figs. 3 & 4).%'
Near infrared lasers cause characteristic morphologi-
cal changestothe dentinal wall: the smear layerisonly
partially removed and the dentinal tubules are prima-
rily closed as a result of melting of the inorganic denti-
nal structures. Re-crystallisation bubbles and cracks
are evident (Figs. 5-8).5-%

Water presentin the irrigation solutions limits the
thermal interaction of the laser beam on the dentinal
wall and, at the same time, works thermally activated
by a near infrared laser or directly vaporized by a
medium infrared laser (target chromophore) with its
specific action (disinfecting or chelating). The radia-
tion with the near infrared laser—diode (2.5 W, 15 Hz)
and Nd:YAG (1.5 W, 100 mJ, 15 Hz)—performed after
using an irrigating solution, produces a better denti-
nal pattern, similar to that obtained with only an irri-
gant.

Radiation with NaClO or chlorhexidine produces a
morphology with closed dentinaltubulesand presence
of a smear layer, but with a reduced area of melting,
compared with the carbonization seen with dry radia-
tion.Thebestresultswere obtained whenradiation fol-
lowed irrigation with EDTA, with surfaces cleaned of
thesmear layer,with opendentinal tubulesand lessev-
idence of thermal damage.*>-*¢ In the conclusion of
their studies on the Erbium laser, Yamazaki et al. and
Kimura et al. affirmed that water is necessary to avoid
the undesirable morphological aspects markedly pres-
entwhenradiation with the Erbiumlasersis performed
dry.%The Erbium lasersusedin thiswayresultinsigns
of ablation and thermal damage as a result of the
power used. There is evidence of ledge cracks, areas of
superficialmeltingandvaporisation of the smear layer.
Atypical patternarises when dentineisirradiated with
the Erbium laser in the presence of water. The thermal
damage is reduced and the dentinal tubules are open
at the top of the peri-tubular more calcified and less
ablated areas. The inter-tubular dentine, which is
richer in water however, is more ablated. The smear
layer is vaporized by radiation with Erbium lasers and
is mostly absent.%®-%* Shoop et al., investigating the
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variations of temperature on the radicular surface in
vitro, found that the standardised energies (100 mJ,
15Hz, 1.5W) produced ameasured thermal increase of
only3.5°Conthe periodontal surface. Moritz proposed
these parameters as the international standard of use
for the Erbium laser in endodontics, claiming it as an
efficient means of canal cleaning and decontamina-
tion (Figs. 9-12).1416

Even with Erbium lasers, it is advisable to use irri-
gating solutions. Alternatively, NaClO and EDTA can be
utilized during the terminal phase of laser assisted en-
dodontic therapy with a resulting dentinal pattern,
with fewer thermal effects. This represents a new area
of research in laser-assisted endodontics. Various
techniques have been proposed, such as laser-acti-
vated irrigation (LAl) and photon-initiated photo-
acoustic streaming (PIPS).

Photo-thermal and photomechanical phenomena
for the removal of smear layer George et al. published
the first study that examined the ability of lasers to ac-
tivate the irrigating liquid inside the root canal to in-
crease itsaction. In this study, the tips of two laser sys-
tems — Er:-YAG and Er,Cr:YSGG (400 um diameter, both
flat and conical tips) with the external coating chemi-
cally removed — were used to increase the lateral dif-
fusion of energy.

The study was designed to irradiate the root canals
that were prepared internally with a dense smear layer
grown experimentally. Comparing the results of the
groups that were laser radiated with the groups that
were not, the study concluded that the laser activation
ofirrigants (EDTAC, in particular) brought about better
cleaning and removal of the smear layer from the
dentinal surfaces.® In a later study, the authors re-
ported that this procedure, using power of 1 and
0.75 W, produces an increase in temperature of only

2.5 °C without causing damage to the periodontal
structures.®®

Blanken and De Moor also studied the effects of
laser activation of irrigants comparing it with conven-
tional irrigation (Cl) and passive ultrasound irrigation
(PUI). In this study, 2.5 per cent NaClO and the
Er,Cr:YSGG laser were used four times for five seconds
at75mJ, 20 Hz, 1.5 W, with an endodontic tip (200 um
diameter, withflattip) held steady 5mm from the apex.

The removal of the smear layer with this procedure
led to significantly better results with respect to the
other two methods.®” The photomicrographic study of
the experiment suggests that the laser generates a
movement of fluidsathigh speed through a cavitation
effect. The expansion and successive implosion of irri-
gants (oy thermal effect) generates a secondary cavi-
tation effect on the intra-canal fluids. It was not nec-
essary to move the fiber upand down in the canal, but
sufficient to keep it steady in the middle third, 5 mm
from the apex.®® This concept greatly simplifies the
laser technique, without the need to reach the apex
and negotiate radicular curves (Fig. 13).

De Moor etal.compared the LAl technique with PUI
and they concluded that the laser technique, using
lower irrigation times (four times for five seconds),
gives results comparable to the ultrasound technique
that uses longer irrigation times (three times for 20
seconds).®’ De Groot et al. also confirmed the efficacy
ofthe LAl techniqueand theimproved results obtained
incomparison withthe PUl. Theauthorsunderlined the
concept of streaming due to the collapse of the mole-
cules of water in the irrigating solutions used.”

Hmud et al. investigated the possibility of using
near infrared lasers (940 and 980 nm) with 200 pm fi-
bretoactivate theirrigantsat powersof4Wand 10Hz,
and 2.5Wand 25 Hz, respectively. Considering the lack
of affinity between these wavelengths and water,
higher powers were needed which, via thermal effect
and cavitation, produced movement of fluids in the
rootcanal,leadingtoanincreased ability toremove de-
bris and the smear layer.” In a later study, the authors
also verified the safety of using these higher powers,
which caused a rise in temperature of 30 °C in the in-
tra-canal irrigant solution but of only 4 °C on the ex-
ternal radicular surface. The study concluded that irri-
gation activated by near infrared lasersis highly effec-
tive in minimizing the thermal effects on the dentine
and the radicular cement.”

Inarecentstudy, Macedo et al. referred to the main
role ofactivationasastrong modulator of the reaction
rate of NaOCl. During a rest interval of three minutes,
the consumption of available chlorine increased sig-
nificantly after LAl compared with PUl or CI.7”2



Photon initiated photoacoustic streaming (PIPS)

The PIPS technique uses the Erbium laser (Power-
lase AT/HT and LightWalker AT, both Fotona) and itsin-
teraction with irrigating solutions (EDTA NaOCl or dis-
tilled water).” The technique uses a different mecha-
nism from the preceding LAI. It exploits exclusively the
photoacoustic and photomechanical phenomena,
which result from the use of subablative energy of
20mJat 15Hz, withimpulses of only 50 microseconds.
With an average power of only 0.3 W, each impulse in-
teracts with the water molecules with a peak power of
400 W creating expansion and successive “shock
waves" leading to the formation of a powerful stream-
ing of fluids inside the canal, without generating the
undesirable thermal effects seen with other method-
ologies.

The study with thermocouples applied to the radic-
ular apical third revealed only 1.2 °C of thermal rise af-
ter 20 seconds and 1.5 °C after 40 seconds of continu-
ous radiation. Another considerable advantage is de-
rived from the insertion of the tip in the pulp chamber
attheentrancetotherootcanal only without the prob-
lematic insertion of the tip into the canal or at 1 mm
from the apex required by the other techniques (LAl
and Cl). Newly designed tips—9 mm in length, 600 pm

GPER/O GREEN®

6 6 Periodontal therapy greenlighted

in diameter and with "radial and stripped" tip—are
used. The final 3 mm are without coating to allow a
greater lateral emission of energy compared to the
frontal tip. This mode of energy emission makes better
use of the laser energy when, at subablative levels, de-
livery with very high peak power for each single pulse
of 50 microseconds (400 W) produces powerful "shock
waves" in theirrigants, leading to a demonstrable and
significantmechanicaleffecton the dentinal wall (Figs.
14-16). The resultant acoustic streaming allows for a
three dimensional movement throughout the root
canal systemallowing the clinician to easier access the
complexanatomy often seen in the apical one third.

The studies show the removal of the smear layer to
besuperiortothe control groups with only EDTA or dis-
tilled water. The samples treated with laser and EDTA
for 20and 40 seconds show a complete removal of the
smear layer with open dentinal tubules (score 1 ac-
cording to Hulsmann) and the absence of undesirable
thermal phenomena, which is characteristic in the
dentinal walls treated with traditional laser tech-

niques. With high magnification, the collagen struc-
ture is maintained intact, suggesting the ability for
minimally invasive endodontic treatment (Figs.
17-19).
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The Medical Dental Advanced Technologies Group,
inaffiliation with the University of the PacificArthurA.
Dugoni School of Dentistry, the University of Genoa
and the University of Loma Linda School of Dentistry,
University of Tennessee, Boston University, Louisiana
State University and the Arizona School of Dentistry
and Oral Health, are currently investigating the effects
of this technique of root-canal decontamination and
the removal of bacterial biofilm in the radicular canal.
The results which are about to be published are very
promising (Figs. 20-25).

_Discussion and conclusion

Lasertechnology used inendodonticsin the past 20
years has undergone an important evolution. The im-
proved technology has introduced endodontic fibers
and tipsofa caliber and flexibility that permitinsertion
upto 1mm fromtheapex.Researchinrecentyearshas
been directed toward producing technologies (im-
pulses of reduced length, "radial firing and stripped”
tips)and techniques (LAl and PIPS) thatare able to sim-
plify its use in endodontics and minimize the undesir-
able thermal effects on the dentinal walls, using lower
energies in the presence of chemical irrigants. EDTA
has proved to be the best solution for LAl technique
that activates the liquid and increments its chelating
capacity and cleaning of the smear layer. The use of
NaClO increases its decontamination activity. Finally,
the PIPStechnique reduces the thermal effectsand ex-
ertsapotentcleaningand bactericidalactionthanksto

its three dimensional streaming of fluids initiated by
the photonic energy of the laser. Further studies are
currently under way to validate these techniques (LA
and PIPS) as innovative technologies available to en-
dodontics.

Editorial note: An earlier version of this article was pub-
lished in the international edition of roots, issue 2/2011. A
completelistof references is available from the publisher.

_about the or laser
Enrico DiVito, DDS, the lead au-
thor of this article, founded his
dental practice in Scottsdale,
Ariz., in 1980. He is also the
founder and director of the state-
accreditedArizona School of Den-
tal Assisting. In addition to teach-
ing at the school, DiVito is also a clinical instructor at
the Arizona School of Dentistry and Oral Health and is
responsible for helping create the Department of
Laser Dentistry.He earned hisundergraduate degree
from Arizona State University and graduated with
honors from the Dental School at the University of the
Pacific in San Francisco, receiving several Clinical
Excellence Awards. He can be contacted at:
edivito@azcld.com.
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_Introduction

The concept of using dental lasers for the treat-
ment of periodontal disease elicits very strong reac-
tions from all sides of the spectrum. Everyone hasan
opinion. Everyone is certain that their own opinion is
correct. But the only certainty is confusion, and the
lack of clear direction in the concept of Laser Assisted
Periodontal Therapy (LAPT).

Much of this uncertainty stems from not compar-
ing “apples to apples,” in terms of the type of lasers
utilized and the way thatstudiesare designed. Certain
lasers are used specifically for soft tissue treatment.
These include the CO,, Nd:YAG, and diode lasers. Oth-
ers can be used for both soft and hard tissue applica-
tions.Theseare the Er:-YAGand Er,Cr:-YSGG lasers.They
must be compared within their own category.

Many of these lasers have been shown to provide
periodontal treatmentbenefits. In order toachieve an
element of clarity and simplicity on this very complex
topic, the following discussion exclusively addresses
the use of the diode laser for periodontal treatment.

_A specific instrument

Thediode laserhasbecomeanimportanttoolinthe
dental armamentarium due to its exceptional ease of
use and affordability. It also has key advantages with
regard to periodontal treatment.Thediode laser is well
absorbed by melanin, haemoglobin, and other chro-
mophores that are present in periodontal disease.'
Hence the diode specifically targets unhealthy gingi-
val tissues. The laser energy is transmitted through a

[PICTURE: ©BIZROI

thin fibre that can easily penetrate into deep peri-
odontal pockets to deliver its therapeutic effects.

The 2002 American Academy of Periodontology
statement regarding gingival curettage? proposes
that “gingival curettage, by whatever method per-
formed, should be considered asa procedure that has
no additional benefitto SRPalone in the treatment of
chronic periodontitis” Also stated is thatall the meth-
ods devised for curettage "have the same goal, which
isthe complete removal of the epithelium"and "none
of these alternative methods has a clinical or micro-
bial advantage over the mechanical instrumentation
with a curette”

This was the science in 2002. More recent studies
have shown that instrumentation of the soft peri-
odontal tissues with a diode laser leads to complete
epithelial removal while instrumentation with con-
ventional curettes leaves significant epithelial rem-
nants.®

_An effective bactericidal instrument

Periodontal disease isa chronicinflammatory dis-
ease caused by a bacterial infection. Hence the bacte-
ricidal and detoxifying effect of laser treatmentis ad-
vantageous in periodontal therapy.* The diode laser's
bactericidal effectiveness has been well-docu-
mented.>678

Moreover, there is a significant suppression of
A. actinomycetemcomitans, an invasive bacterium
thatisassociated with aggressive forms of periodon-
tal disease that are not readily treated with conven-



tional scaling and root planing (SRP). A. actino-
mycetemcomitansisnotonly presenton the diseased
root surface, but it also invades the adjacent soft tis-
sues, making it difficult to remove by mechanical pe-
riodontal instrumentation alone.”*' This necessi-
tates the use of adjunctive antibiotic therapy.” The
diode laser provides a non-antibiotic solution.
A. actinomycetemcomitans has also been found in
atherosclerotic plaques™ and there has been evidence
to suggest that subgingival A. actinomycetemcomi-
tans may be related to coronary heart disease.' This
makes it even more compelling to seek methods to
control this aggressive pathogen.

_Wound healing

Diode lasersare very effective for soft tissue appli-
cations including incision, hemostasis and coagula-
tion.”® Many advantages of the laser vs. the scalpel
blade have been discussed in the literature. These in-

clude a bloodless operating field, minimal swelling
and scarring, and much less or no postsurgical
pain.'*'s When laser surgical procedures are carried
out, thesurface produced heals favourablyasan open
wound, without the need for sutures or surgical
dressings.* Studies have shown enhanced, faster and
more comfortable wound healing when the diode
laser is used in conjunction with scaling and root
planing (SRP).

_An adjunct to scaling and root planing
(srp)

There is very compelling evidence in the dental lit-
erature that the addition of diode laser treatment to
SRP (the gold standard in non-surgical periodontal
treatment) will produce significantly improved re-
sults. After SRP, the diode laser is used on the soft tis-
sue side of the periodontal pocket to remove the in-
flamed soft tissue and reduce the pathogens.'® Re-
search has demonstrated better removal of the
pocket epithelium compared to conventional tech-
niques.* Many studies have shown increased reduc-
tion of bacteria (especially specific periopathogens)
when diode lasers are utilized after SRP.>7'8 Signifi-
cantimprovement in decontamination and effective
treatment of periimplantitis also occurs with the ad-
dition of diode laser therapy.™

Gingival health parameters are significantly im-
proved with the addition of the diode laser to SRP.
Studies have shown decreased gingival bleeding'2
decreased inflammation and pocket depth,'®" as well
asdecreased tooth mobilityand decreased clinical at-
tachment loss.'® This improvement in gingival health
remains more stable than with conventional SRP
treatmentalone and tends to last longer.2" Moreover,
patient comfort is significantly enhanced during the
postoperative healing phase, with the addition of
diode laser therapy.’

The research thus shows diode laser periodontal
treatment to be an effective procedure. It is also a
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Fig. 1_Scaling and Root Planing are

performed first.

Fig. 2_The diode laser tip is placed

into the pocket.
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Fig. 3_Laser energy is applied into

overview

the pocket to decontaminate and

coagulate the soft tissue.

Fig. 4_Pocket depth is measured
before the treatment and three
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months post treatment.
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minimally invasive procedure. Patients are demand-
ing less surgery and the diode laser provides the
general dentist with an excellent means of keeping
periodontal treatment in the general practice.

_Asafe instrument

Histological testing of roots where the diode laser
was used after SRP demonstrated no detectable sur-
face alteration to root or cementum. There were no
signs of thermal side effects in any of the teeth
treated.?? Many studies have specifically indicated no
adverse tissue events, demonstrating the safety of the
diode laser.581723

The diode laser's very effective bactericidal action
on periodontal pathogens makes the adjunctive use of
antibiotics unnecessary.™ This eliminates the problem
of bacterial resistance and systemic side effects en-
gendered by antibiotic use.® The laser is a safer, more
effective treatment.

_The protocol so far

The above-cited research has demonstrated that
the use of the diode laser after conventional scaling
and root planing (SRP) is superior to SRP alone. Vari-
ous protocols have been developed by clinicians to in-
corporate this treatmentinto the busy dental practice.
These protocols may be performed by the dentist
and for the hygienist as determined by the requlating
organization in the geographic location of the dental
practice.

Individual parameters vary depending on the clini-
cian and the particular diode laser that is being used.
However, most protocols do follow a simple formula.
The hard side of the pocket (tooth and root surface) is
first debrided with ultrasonic scalersand hand instru-
mentation (Fig. 1). Thisis followed by laser bacterial re-
duction and coagulation of the soft tissue (epithelial)
side of the pocket (Figs. 2 & 3).' The laser fiber is meas-
uredtoadistance of onemmshortofthe pocketdepth.

The fiber is used in light contact with a sweeping ac-
tion that covers the entire epithelial lining, from the
base of the pocket upward.?*The fiber tip is cleaned of-
ten with a damp gauze to prevent the build-up of de-
bris. Re-probing of treated sites should not be at-
tempted for three months post operatively (Fig. 4), be-
cause healing starts at the base of the pocket and the
new tissue remains fragile for this period of time.

The power settingsand time parameters are deter-
mined by the particular laser used. The diode laser cli-
nician must take training on the specific laser in the
practice to be fully able to implement Laser Assisted
PeriodontalTherapy. With experience, the user will feel
comfortable enough toadapt the protocol to hisor her
particular practice.

In the future, protocols will be modified and fine-
tuned by various laser user groups after discussion of
their experiences and results. These results will be in-
corporatedinto new procedures which willbring Laser
Assisted Periodontal Therapy to a new, more effective
level.

_The time has come

The time has come to embrace the routine use of
lasers for the treatment of periodontal disease. The
diode laser has been shown to be effective and safe
for this purpose. When, if not now? Patients need
treatment. Laser Assisted Periodontal Therapy is
non-invasive. With the diode laser, there isa reduced
need for systemic or locally applied antimicrobials.
This leads to fewer allergic reactions and antibiotic
resistance.

There is significant proof that the addition of
Laser Assisted Periodontal Therapy to conventional
scaling and root planing improves outcomes. This is
particularly compelling when considering the peri-
odontal health/systemic health link. Itis time to open
our minds to laser technology and apply the treat-
ment thatis in the best interest of our patients._
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What does a dental laser actually do?

Principles of
Medical and Dental
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_In his new book "Principles of Medical and Den-
tal Lasers", Rene Franzen addresses the key issues of
laser dentistry in an accessible way, pointing out im-
portant facts with regard to laser-tissue interaction
relevant for everyday clinical practice. Readers of
laser international magazine of l25cr dentisiry can NOW enjoy a
freereprintofanoriginal chapter fromthispiece ofba-
sic laser literature.

_Introduction

If I would have to define a medical or dental laser
system in just on sentence, this would be it:

Alaserisaconcentratorofenergy.

Thisis what we want it to do for medical purposes.
Its main properties, which are relevant here, are:

Ahigh spectralenergy or power density.

Now, since this is the core issue of medical laser
therapies, we need to look at this in detail. Let's start
with energy and power. These are different parame-
ters, the first one measured in Joules, the other in
Watts. The Joules measure the amount of something,
and this something can actually be interpreted as the
medication you use on your patient.In pharmacology,
we measure the amount of medication in milligrams.
Often they are given orally, and the effectis a systemic
one. With lasers, our medication is the amount of en-

ergy, of Joules, which will cause an effect. AlImost al-
ways the laser's medication is working only locally as
opposed to systemically, making lasers a highly suit-
able tool for minimally invasive or selective proce-
dures.

_Energy and time

The power, the Watts, is defined as energy per time.
One Wattis 1 Joule in 1 second. If you apply the same
1 Joule in only 0.1 seconds, you have a power of
10 Watt. The amount of medication (Joules) is the
same, but the effect will differ. Think of the power as
what the dosage is in pharmacology. Example: Take
100 pills of a painkiller. Applying these in a time frame
of 100 days may be okay for chronic pain issues, but
applying the same amountin 10 minutes might be fa-
tal. Same amount—different effect. The same is true




for the laser's Joules. The same amount of energy,
500 mJ in the example, can cause non-thermal
removal of hard tissue when given in a fast way, and
causes no tissue removal but thermal carbonisation
when given too slowly. The relationship between en-
ergy and power is the time it takes to deliver this
amount of energy into the tissue. And this is the first
qualityin which a laser concentrates energy. For some
medical or dental procedures we want to concentrate
alotofenergywithinasmalltimeframe, usinga pulsed
laser so we can have a high power during the pulse.

Let'slookattheotherwordsinthatlineabove.Since
energy and power are connected by time, high spec-
tral power density remains. Now, high, isan easy prop-
erty, isn't it? Often we think about lasers being high
power devices, pure focussed light...but that is actu-
ally nota property of a laser. To understand this, let us
examine one example:

_Compare a light bulb to a laser

Why don't we use a 100 W light bulb instead of a
laser? It costsabout 1 or 2 Euros or Dollars. How much
doesa 7 Wdiodelaser cost? How much alarger Erbium
orNeodymiumlaser? 10,000 - 50,000 Euros or Dollars,
depending on the manufacturerand what market you
are in. And yes, the light bulb really gives you more
power than those laser systems. Power alone is noth-
ing. Itis one quality of the laser, namely the temporal
concentration of energy. But there is more. The line
above says power density, not just power. And this is
another quality of lasers, the spatial concentration of
energy.

Letuscomparealasertoalightbulb. We takea TmW
laser pointer, red laser light, and the 100 W bulb illumi-
nating a room of roughly 25 square meters (sqm). The
power of thelightbulbis 100,000 timeslarger than that
of the pointer. For simplicity, let's assume the pointers
beam diameter is about 1 square millimeter (sqmm). It
doesnotchance muchwhen pointingitatdifferentob-
jectsin a common room. The power density (or inten-
sity) will be 1 mW/sgmm or 1,000,000 m\W/sgm which
equals 1,000 W/sgm. The light bulb illuminates the
complete room, radiating in all directions since its
emission is based on spontaneous emission. The floor
is lit,but so are the ceiling and the walls. Again for sim-
plicity, let's assume those add up to roughly 100sgm,
which means we talk about 100W/100sgm which is
just 1 Wattpersquare meter at the position of the floor.
Wecanuseroughapproximatesheresince wejustneed
to see the order of magnitude which is between them:
the pointerhasanintensity 1,000 timeshigher thanthe
bulb, even though the bulbis 100,000 times more pow-
erful. Thisis concentration of power in space—the laser
concentrates energy, in time (Watt) and space (energy
or power density).

When we compare this laser pointer with a com-
mon dental diode laser of 7-10 Watt we will arrive ata

power density of roughly 7-10 million Watts per
square meter. If you would just buy power with your
laser, the medical/dental laser should not exceed a
sales price of 10 ct, but when comparing power den-
sitythebulbisat 1Europer 1W/sqm,sothedental laser
would be at 7-10 million Euros. Luckily, the real price
is between those two extremes.

_Monochromasy

Going back once more, we see there is only one
word left:Ahighspectralenergy or power density.The
power densityisnotjusthigh,itisspectrally high.This
relates to the position of the emission in the electro-
magnetic spectrum, the wavelengths being involved
inthe emission. The lightbulb emits white light, which
means thatall the visible colours are present. But the
lightbulbisinefficient,lessthan 10%oof the powerare
emitted in the visible range; more than 90%are emit-
tedasinfrared radiation. The red laser pointer isemit-
ting its 1,000 W/sgm on just one narrow wavelength
which is around 650 nm for a common diode laser
based pointer.The lightbulbis of course also emitting
650 nm, among other wavelengths. But in a strict
comparison, when we use an optical filter toblock out
all the light of the bulb which is not between 649 and
651 nm, then what remains? Of the 1 W/sqm only
10% are in the visible range at best, that's a mere
0.1 W/sgm. And this power density is spread across
the complete visible area. So, in fact, we are looking at
about0.001-0.005 W/sgm around 650 nm. Thisis the
value which competes against 1,000 W/sgm of laser
pointer intensity, about a million times higher. This is
whatwe mean when we say high spectral power den-
sity. Alaser can concentrate the energy (the medica-
tion!) in time, space and on only one wavelength. Just
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having one wavelength in the emission is what is
called monochromasy.

_The key concept for selective treatments

This is the key element of minimally invasive laser
treatmentssince itenables the doctor to put the med-
ication exactly where it is needed to invoke a certain
effect. Monochromasy directly leads to selectivity, in
the sense that the optical properties of tissues can be
used in conjunction with choosing a suitable laser
wavelength, so that certain tissues or components in-
side a tissue can absorb significantly higher amounts
of energy than others. This key concept opens up a
tremendous amount of selective laser treatments.

_Selectivity

Using a medical laser system selectively in fact
meanstonotonly concentrateenergyintoasmallvol-
ume of tissue in a certain time frame, butitalso means
to concentrate energy on certain components in the
tissue.

Let us start with an easy, every-day example. As-
sumeyouareonvacationsomewhere,stayingatanice
hotel or resort with a lovely swimming pool. The pool
issurrounded by tiles, white and black ones. The sky is
blue and the sun is shining intensely. You walk around
the pool just after breakfast. What happens?

Walking on the white tiles, you will feel they are
cool, maybe even still cold from the night. The black
tiles will feel hot when stepped upon (most pools will

therefore noteven have blacktiles!). Thisisbecause the
relationship

power isenergy divided by time
can also be expressed as
energy is power multiplied time.

Orin this case:absorbed energy (heat) in the tiles
is power (sunshine) multiplied time (hours after
sunrise). In this simplified example, the absorbed
power in the white tiles will be low, because most
sunlight will be scattered and reflected. Indeed, this
is why they appear white in the first place: most of
the sunlight is "bounced off" the tiles and reaches
your eyes—the tile is bright. The fact that the tile is
bright white is a direct consequence of this
"bounced off" light being collimated by your eyes,
focussed onto your retinas, where an image is pro-
jected. This is what we define as seeing.

The black tiles absorb most of the sunlight. Only
a small fraction of the light is being scattered and
reflected, only a smallamount of light reaches your
eyes—the tileappearsdarkorblack. Blackisactually
no colour in itself but the absence of light. The ab-
sorbed energy will be converted mostly into heat
and you will find the tile hot under the soles of your
feet.

This is selective absorption of energy. A different
response by different components, even if in close
spatial proximity, and under the same irradiation.




However, there is an important lesson to learn. You
revisit the pool at 5 p.m. in the afternoon. The sun has
been shining all day. The black tiles are hot. But now the
white ones are also hot! The white tiles have heated up
ataslower rate, since the absorbed power is lower. But
over enough time, animpressive amount of energy can
stillbe collected. At thistime, we don't feel a thermal dif-
ference between the differenttiles. The selectivityislost.

_You can lose selectivity if you irradiate
too long

The example with the pool tiles can be expanded toa
dental example: A laser-supported endodontic treat-
ment follows the same concept of selectivity.

One of the main problems of problematic endodon-
tic cases are bacteria migrating into lateral tubes. Re-
search has shown that the bacteria such as Streptococ-
cus mutans can migrate 1,100 pm into the tubules’,
while rinsing agents are only effective to about
100 pm.2 Secondary canals, an isthmus or apical delta
willalso make conventional cleaning in these cases near
toimpossible.

But luckily we have a selective situation. More than
959 of bacterial species in the canal system are pig-
mented.The remaining fractionis highly sensitive to the
residual heat after irradiation. The dentin itself is not
pigmented. The bacteriaare actingasour black tilesand
the dentin actsas white tiles.

We can now choose a laser whose wavelength is
highlyabsorbedin pigments/melaninandishighlyscat-
tered and transmitted in dentin.

The question regarding the dose, the amount of
medication, the amount of energy need is equivalent to
the question "At what time to | need to go to the pool to
find the white tiles cold and the black tiles hot". Then we
find an answer, something like "At 10:23 a.m."

In laser medicine, this answer may not be so easy to
find.Actually,itinvolvestremendouseffortsin research.
For the laser-supported endodontic treatment, already
in the 1990's, Prof Dr Norbert Gutknecht tested several
irradiation protocolsat RWTHAachen University, meas-
uring bacterial reduction in different depths of dentin.
The ideal technique, today known as the Aachen proto-
col, which we also teach in-depth in courses on our
campus, involves specific settings for the laser system,
wavelength, average power, temporal modulation
(pulsing), fiber diameter and kind, as well as the move-
ment of the fiber inside the open root canal.

If we perform such a treatment, we will have excel-
lent results, because we concentrate energy: in time
(pulse duration, repetition rate, movement), in space

(movement, different absorption of components—
wavelength, fiber diameter), and spectrally (absorption
response of dentin and pigments). Don't get lost in too
many laser parameters, they all go back to one of these
three qualities of concentration. If ever you get con-
fused bya parameter,askyourself,isthisinfluencing the
energyconcentrationintime,inspace, oracertaincom-
ponent?

In our example of an infected root canal, the energy
will be concentrated in the bacteria. They will locally
overheat and die off due to the absorbed energy, with-
out heating the surrounding dentin up to significant
temperatures. We aim to put the medication (energy)
selectively into the microorganisms.

And just as in pharmacology, you can overdose and
underdoseyour treatment. Ifyouare too careful, setting
only the lowest possible power on your laser,and move
outofthecanalveryquickly,noharmcanbe done tothe
dentin and underlying bone structures. But also no
harmisdonetothebacteria:underdose.Thisisthe same
asifyouvisitthe pooljustaftersunrise. Everythingisstill
cold.

On the other hand, if someone says, "I paid for 10W,
so | will use it, no matter what", and then moves slowly
inside the canal, the bacteria will be killed off—along
withcharring the dentin and destroyingsignificantsec-
tions of the bone structure. The same as going to the
pool at 5 p.m.: Everything is hot. Selectivity is lost.

At this point | would like to stress that therefore itis
veryimportantto learnandstudy (and understand!) the
treatment protocols in medicine. Some things are fun-
damentally different than with a scalpel.

Continue reading in the book or ebook and learn
more about the successful use of laser energy in dental
treatments._

Editorial note: The book Principles of Medical and Dental
Lasers by Rene Franzen can be obtained in German, English
and Greek, printed or as e-book via www.lulu.com/
spotlight/renefranzen and www.amazon.de/Principles-
Medical-And-Dental-Lasers/dp/1470905922/
ref=cm_cr_pr_product_topaswellasviaiTunesandiBook-
store.Acomplete list of references is available from the pub-
lisher.

_contact laser

Dr Rene Franzen
Roermonderstr. 112
52072 Aachen, Germany

rfranzen@ukaachen.de
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case report

Does the tongue get

the attention
1t deserves?

Author_Dr Darius Moghtader, Germany

Fig. 1_Initial situation.
Fig. 2_Situation after removal.

_Introduction

Removing fibromas and fraena is bread-and-but-
ter work for dental practitioners. Laser dentists are
even happy to do it spontaneously during a routine
check-up.

Laser cutting causes no bleeding at all. The risk of
cells being spread is minimized by immediate sealing
of the blood vessels. Laser cutting dramatically re-
duces the microbial count at the operation site and
ensuresaclean primary wound. The result of success-
ful laser excision is a cleaner, non-bleeding cut with
pain-free healing.

The whole "magic" takesno more than ten minutes
and includes explanation to the patient, anaesthesia

and signing the cost estimate. Patients are happy to
accept the offer because it means they do not have to
attend the dental practice a second time. They can re-
sume work the next day withoutany difficulty and do
not have to give up a day's holiday. None of my pa-
tients want to take a sick leave any more.

_Case presentation

A new patient came to my surgery for a routine
check-up, "just to take a look" as she emphasized.
Everything was fine, she said, and she had no com-
plaints or questions beforehand.

Examination revealed a 2x2 mm neoplasm on the
right margin of the tongue. When asked about it, she
told melwasthefirstdentisttotalktoheraboutitand
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suggest removing it. This thing had been bothering
her more and more for twelve months because she
worked the "bump" against her tooth and occasion-
ally even bit onto it. She also thought it had grown a
little. She claimed to have talked to previous practi-
tioners about it and received either no answer or an-
swerssuch as“It'snotbad, you can leave it" If it both-
ered her so much, they said, it would be a job for the
surgeon and she might have to take a few days off.
This is why she did not mention the problem at all.

In short, we decided to remove the neoplasm
straight away. It was removed using the pre-set pro-
gram for fibroma removal with the elexxion claros
810nmdiode laser. Soft laser therapy with the pre-set
wound healing program of the elexxion claros was
then carried out.

After removal

The results of the diode laser technology of
elexxion claros are very clear to see. Because of the
patented digital pulse technology with up to
20,000 Hz, thereare only minimal or no carbonization
of the tissue and its resulting unwanted side effects.

The neoplasm was sent to Pathology asa matter of
routine. As well as the usual information, a note re-
garding the laser excision should be included so that
the pathologistisabletointerpretthe wound margins
properly. | send along the photographs as well. The
pathologist s very pleased to receive these and requ-
larly asks me whether he can use these photos in his
lectures.

Check-up the next day

Asexpectedand predicted, the patientsaid she had
no bleeding, pain or restriction in her work. She told
me she was relieved to "finally get rid of this thing".

One week later

The pathology report revealed an irritation fi-
broma of the tongue. Without laser | would have
thoughtlongand hard about its removal. Any dentist
who has ever had to contend with a tongue injury is
familiar with the heavy, uncontrolled bleeding of the
tongue that can happen. Suturing poses a challenge
too. It can entirely disrupt the whole practice sched-
ule.Consequently, I would rather use the laser to treat
agrateful patient safely, effectively and quickly in my
own general dental practice._

laser

Dr Darius Moghtader
In den Weingérten 47
55276 Oppenheim, Germany

dr-moghtader@hotmail.de
oppenheim-zahnarzt.de
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Fig. 3_Check-up the next day.

Fig. 4_One week later.
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[ asers 1in the treatment of
traumatically fractured
frontal teeth

Author_Dr Carlo Fornaini, Italy

Fig. 1_Coronal fracture of the
permanent right central incisor.
Fig. 2_After treatment with
Er:-YAG, SSP mode.

Fig. 3_The reposition of the
fragment.

Fig. 4_The preparation of the
borderline surface area.

Fig. 5_Completed treatment.
Fig. 6_Crown fracture of the
permanent, right central incisor.

_Introduction

Dental traumatology is a multidisciplinary
branch of dentistry that requires a number of spe-
cific skills. In cases of emergency, decisions have to
bemadewithinalimited timeframeand witheffects
thatcanonly be evaluated ata later date.! The tech-
niques of tooth fragment re-attachment should be
adapted for cases of simple coronal fracture
(enamel and superficial dentin) as well as compli-
cated coronal fracture (deep dentin with pulp expo-
sure).?

Incasesofsimple fracture,a fragment may be re-
attached immediately, while in complicated coronal
fractures, the main concern should be the protec-
tion of the pulp and not necessarily the fragment,

which should be maintained hydrated and refriger-
ated in a container marked with the patient's full
nameand the date of the trauma. The solution in the
container should be changed at regular intervals
and the seal checked, since in some cases fragments
may be stored for several months before being re-
attached.?

The field of adhesive dentistry was born in 1955
by Buonocore, with the description of the utilisation
of orthophosphoric acid and composite resin in or-
der to obtain restorations with high bond strength
and reduced microleakage.*°In 1990, laser technol-
ogy was introduced in conservative dentistry by
Hibst and Keller, who described the use of an Er:YAG
laser as an alternative to conventional instruments,
such as the turbine and micromotor.%” Widespread
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interestin employing this new technology is related
to its significant number of advantages, as de-
scribed in several scientific studies. Thanks to the
affinity of its wavelength to water and hydroxyap-
atite, Er:YAG laser technology allows for the effi-
cientablation of hard dental tissues without the risk
of micro- and macro-fractures, which have been
observed when using conventional rotating instru-
ments.3' The dentin surface treated by laser ap-
pears clean, without a smear-layer and with the
tubules open and clear.”

Thermal elevation in the pulp, recorded during
Er:YAG laserirradiation, islessthan thatrecorded by
using turbine and micro-motor, in the same condi-
tionsofair/waterspray.'’>'*Thiswavelengthalso has
an antimicrobial decontamination effect on the
treated tissues, which destroys both aerobic and
anaerobic bacteria. The most interesting aspects
of this new technology are related to the goals of
modern conservative dentistry, namely "minimally
invasive" treatments and better adhesive methods.
Er:-YAG lasers can reach spot dimensions smaller
than 1 mm, which allows the possibility to make a
selective ablation of the affected dentin while pre-
serving the sound tissue in order to realise very lim-
ited restorations.™

Several in-vitro studies demonstrated that the
preparation of enamel and dentin by Er:YAG laser,
followed by orthophosphoric acid-etching, en-
hanceseffectivenessin termsofreduced microleak-
age and increased bond strength.'® Several authors
have proposed the utilisation of laser technology
also for the restoration of frontal teeth fractured by
traumatic events."”

In some cases of frontal teeth trauma, it is neces-
sary to perform gingival recontouring because the
traumatic event has also damaged the soft tissue; in
othercases,due to pulpexposure,a pulp-capping pro-
cedure is needed. In both of these clinical situations,
the utility of laser therapy was demonstrated.®%
We prefer to use VSP Er:YAG laser technology for soft-
and pulp-tissue treatments, without air/water spray
and with a long pulse duration in order to transform
all the energy delivered into heat, although the com-
plementaryNd:YAG wavelength (1,064 nm) presentin
the same device can also be used.

The aim of this clinical study was to demonstrate
the usefulness of the Er:-YAG laser in the treatment of
tooth fractures by showing several cases and de-
scribing the advantages of using a device based on
V/SPtechnology?' and an additional integrated wave-
length (Nd:YAG).

_Clinical cases

Case 1

Aten-year-old patient came to one of our clinics
afteranaccidentduring a football game. Upon clin-
ical examination it was evident that there was a
coronal fracture of the permanent right central in-
cisor (Fig. 1). The patient, instructed by his coach,
had preserved the fractured portion of the tooth in
a container of milk. It was decided to re-bond the
fragment to the tooth by means of an Er:YAG laser-
assisted technique after a vitality check. Both the
fragmentand the tooth were treated by Er:-YAG laser
(Fidelis Plus Ill, Fotona, Slovenia) with the following
parameters: SSP mode, 200 mJ, 10 Hz, tipless hand-
piece (Fig. 2); subsequently they were etched by or-

industry report

Fig. 7_Exposed pulp.

Fig. 8_Nd:YAG laser pulp capping.
Fig. 9_Replaced fragment after the
preparation of fragment and tooth
bonding surfaces with Er:YAG, SSP
mode.

Fig. 10_Final result.

Fig. 11_ Permanent right central
incisor longitudinally fractured in
the distal portion.

Fig. 12_Gingival margin recontoured
with Nd:YAG laser.
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Fig. 13_Completed treatment.

Fig. 14_Gingival margin
recontouring and pulp capping with
Er:YAG, VLP mode.

Fig. 15a & b_Both hard dental
tissues prepared with Er:YAG, SSP
mode before the attachment

of the fragment.

thophosphoric acid, after which bonding was ap-
plied and the fragment was re-positioned with flow
composite resin (Fig. 3).

thetic purposes, we prepared the borderline surface
area with Er:-YAG before once more applying or-
thophosphoric acid and finally flow composite resin.
No form of anaesthesia was deemed necessary by us
or even requested by the patient. The tooth was
checked monthly for six months and vitality tests
were found to be positive.

In the borderline surface area, these steps were all
repeated to improve the aesthetic result (Fig. 4). Dur-
ing the whole procedure, no anaesthesia were used
and the compliance of the patient was very high; he

Fig. 16_Completed intervention.
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confirmed that there was no pain or discomfort. The
tooth was checked monthly for six months and vital-
ity tests were found to be positive (Fig. 5).

Case2

A fourteen-year-old patient came to one of our
clinics presenting a traumatic crown fracture of the
permanent, right central incisor (Fig. 6). The patient
had preserved the broken fragmentin her mouth. To
lessen the ordeal for the already traumatized young
patientwedecided to performthe treatmentwith the
Er:YAG and Nd:YAG lasers we have at hand in our
practice (Fidelis Plus ll, Fotona, Slovenia). The trauma
had left the pulp exposed (Fig. 7); our first decision
was to perform a Nd:YAG laser pulp capping (SP
mode, 4W, 40Hz, 300 um contact fiber, Fig. 8). We
then proceeded to use the same device but with an-
other wavelength (Er:YAG) to prepare both the frag-
ment's and tooth's bonding surfaces (SSP mode,
200mJ, 10Hz, tipless handpiece, Fig.9). The same sur-
faces were further prepared with orthophosphoric
acid, bonding was applied and subsequently flow
composite resin was used in order to replace the frag-
ment (Fig 10).

The Er:YAG laser played a pivotal role in this par-
ticular case; we were able to work without causing
anyadditional pain to the patient, keeping trauma for
both patient and parents to a minimum. In addition,
the Er:YAG's inherent lasering effect provided de-
contaminationand increased bond strength. For aes-

Case 3

An eight-year-old patient came to our clinic with
his permanent right central incisor longitudinally
fractured in the distal portion (Fig. 11). He had pre-
served the fragmentin physiological solution. Aftera
check of the vitality and the fragment's fit to the
tooth, the gingival margin was recontoured with an
Nd:YAG laser (Fidelis Plus I, Fotona, Slovenia; SP
mode, 4 W, 40 Hz, 300 um contact fiber, Fig. 12) in or-
der to expose all the borders of the restoration. Since
it wasimpossible to use a rubber dam, it was decided
touse the same device but with the other wavelength
(Er:YAG) to prepare both the surfaces of the fragment
and the tooth (SSP mode, 200 mJ, 10Hz, tipless hand-
piece). After a total etching of the laser-irradiated
surfaces, the bonding was applied and the fragment
repositioned with a coat of flow composite. A LED
lamp was used to polymerize the resin and abrasive
discs mounted on a micro-motor were used to polish
the restoration (Fig. 13).

During the intervention no anaesthetic was used
and the patient confirmed the absence of pain and
discomfort. The tooth was checked monthly for six
months and vitality tests were found to be positive.

Case 4

An eighteen-year-old patient came to one of our
clinics after experiencing a trauma on the face. Dur-
ing the clinical observation, damage to the right lat-
eral permanent upper incisor was noticed. The whole



coronal portion of the tooth, while still in position,
fractured vertically and in the frontal plane, and pulp
tissue was exposed. It was decided to use the Er:-YAG
laser (Fidelis Plus|ll, Fotona, Slovenia) in two different
ways: without air/water spray (VLP mode, 120 mJ,
15 Hz) to re-contour the gingival margin without
bleeding (Fig. 14) and for pulp capping and with
air/water spray (SSP mode, 200 mJ, 10 Hz) tipless
handpiece to prepare the hard dental tissues in order
to provide stronger adhesion (Fig. 15). After the laser
preparation, a full-etching was performed with or-
thophosphoric acid and the attachment of the frag-
ment was made with bonding and flow composite
resin (Fig. 16). The intervention was conducted with-
outusinganaesthetics,and the compliance of the pa-
tientwasgoodsince he did notexperience pain or dis-
comfort. The tooth was checked monthly for six
months and vitality tests were found to be positive.

_Conclusion

Er:YAG lasers may be used in conservative den-
tistry as an alternative to conventional instruments
and in association with orthophosphoric acid, with
several advantages, such as better bond strength??
and reduced microleakage®, as well as lower discom-
fortand higher patient satisfaction.? The availability
of different Er:YAG pulse durations and a comple-

mentary Nd:YAG laser in the same device make in-
terventions easier and faster.

This clinical study, even if considered as prelimi-
nary due to the limited number of samples, confirms
that Er:YAG lasers can also be employed in dental
traumatology to restore frontal teeth after coronal
fractures, with the advantages of better cooperation
from patients (in particular when young), reduced
pain, sensitivity and discomfort during the restora-
tion process,and better final results from anaesthetic
point of view._
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Fig. 1_Bernhard Gottlieb University
Clinic of Dentistry, Medical University
of Vienna, Austria
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_Introduction

In times of increased awareness of aesthetics, high
quality ceramic restorations in dentistry are in great
demand. Furthermore, demands for alternative dental
preparation techniques like laser preparation which
affords non-contacting and vibration-free working,
increased. Therefore, laser research and laser applica-
tion became more and more important in dentistry.
However, constantly new developmentsand this con-
centrated flow of information can occasionally be a
problem for the attending dentist, because it is hardly
possibleinclinicaleverydaylive toreviewallnew prod-
uctsandinformation thatare given by manufacturers.
The purpose ofthe presentworkis therefore to provide
information about the stability of the adhesive com-
pound between human dentin and ceramic using dif-
ferent laser and conventional preparation tools.

Erbium-based lasers are approved devices for cav-
ity preparation in dentistry.”* Er:YAG laser and
Er,Cr:YSGG laser, hard tissue laser with a wavelength
of 2,940nm and 2,780 nm, respectively, offer a high
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surface effect with only a low depth effect on teeth.
Due to the large proportion of water in carious tissue,
caries will be removed particularly well. An auxiliary
bactericidal effect exists. Furthermore the pulpal in-
creaseintemperatureisnothigherthan2,5°Cthrough
an efficient water cooling system.>® According to a
study by Zach etal., temperatureincreases of less than
6,1°C are considered to be inoffensive for the dental
pulp.? All of those elements and other factors like pa-
tient-friendly treatment by a vibration-free and con-
tactless preparation technique make Erbium-based
lasers the ideal alternative to conventional prepara-
tion techniques." Some researchers even suggest that
additional acid etching before the adhesive ceramic
fixation may notbe necessary because of microrough-
ness, which isachieved by laser treatment.6™™" In con-
trast, studies by Bahillo et al.,'? Lee et al.” and oth-
ers'*1S advice additionally acid etching after laser
treatment. Hence, there are still doubts about how
laser-treated dentin can bond to adhesive systems. For
this reason, we investigated both laser preparation
with and without phosphoric acid etching.

As ceramic samples, Cerec®-blocks (VITABLOCS
Mark 11®), conventional feldspar ceramic were used.
We used these CEREC®-blocs because the industrial
sintering process undervacuumat 1,170 °C, which can
be reproduced at any time, ensures a more homoge-
nous microstructure with consistent material quality
compared to laboratory sintered and lab-processed
ceramic restorations. We were thus able to minimize
interference factors from the ceramic that otherwise
may influence our study results.’® As adhesive mate-
rial for gluing the dentin discs on the ceramic blocks
we used Variolink® Il plus Syntac® (Ivoclar Vivadent,



Schaan/Liechtenstein), a classic etch and rinse adhe-
sive system which acts very often asa gold standard.

_Materials and Methods

Extracted third molars were cleaned and stored in
physiological saline solution. Using a precision saw,
cusps were removed and teeth were cut into uniform
dentine discs of a thickness of T mm. After removal of
enamel, dentine discs were randomly divided into five
subgroups representing five different preparation
techniques: (i) diamond bur and acid etching; (ii)
Er:YAG laser (LiteTouch™, Syneron), 2,940nm, 4 W,
20Hz; tip of 0,8 mm; (ii) Er:YAG laser and additional
acid etching; (iv) Er,Cr:YSGG laser (Waterlase MD™,
Biolase), 2,780nm, 2W, 30Hz with a conical tip of
600 um (MC 6 Saphir); (v) Er,Cr:YSGG laser and addi-
tional acid etching. All laser irradiation settings were
executed at an angle of inclination of 30° and with a
feed rate of 1 mm per minute.

Aftertreatment,dentinediscswere fixed on CEREC®
ceramic blocks using the system Syntac®/ Variolink® I
(Syntac®etch & rinse adhesive and Variolink® I, Ivoclar
Vivadent, Schaan, Liechtenstein). The system Syn-
tac®Variolink® |l was applied according to the manu-
facturer's instructions. In addition, the application of
human dentin discs on CEREC® ceramic blocks was
performed following the manufacturer'sinstructions.

Sample size of each of the five subgroups was
n=15, resulting in a total of 75 dentine discs and 75
CEREC® ceramic blocks. All samples were subjected to
thermocycling (10,000 cycles, 5 °-55° respectively) to
simulate artificial aging. After thermocycling, a shear
test was performed using the universal testing ma-
chine Zwick (Zwick/Roell, Ulm, Germany) at a
crosshead speed of 0.8 mm per minute. The bond
strength was registered in megapascals (MPa). Data
were analysed using ANOVA with Tukey's post hoc test
with asignificance level of =0.05.

_Results

Theresultsof the shearbond strength testsshowed
the highest values for the group of the Er:YAG laser
with and without additionally acid etching. The dia-
mond bur and acid etching group as well as the
Er,Cr:YSGG laser group with and without additionally
acid etching showed similar but slightly lower values
(Fig. 1 and Tab. 1). Overall, there was a trend towards
stronger bonding with the Er:YAG-laser treated dentin
with additionally acid etching; however, no statisti-
cally significant differences were exposed when com-
paring the five preparation methods (p=0.169). These
findings suggest that laser irradiation provides
favourable conditions for bonding between dentin
and ceramics.

_Discussion

The results of this study suggest that a laser-
treated dentin surface provides favourable conditions
forbonding.Ourfindingsthatlasertreatmentcan pro-
vide coequal adhesive conditions to the diamond bur

industry report

Fig. 2_LiteTouch™ Laser-in-the-
Handpiece™: The laser energy is
swiftly delivered to the tissue,
providing supreme cutting power
and precise incisions for hard tissue
and bone.

Fig. 3_Class V- Cavity Preparation
using LiteTouch™,
(Courtesy of Dr Avi Reyhanian)
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Diamond bur + Acid etching[_|
Er:YAG laser [l

Er:YAG laser + Acid etching [li|
Er,Cr:YSGG laser [l

Er,Cr:YSGG laser + Acid etching [
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Fig.3

4_Comparison of the five

preparation techniques with regard

to the bonding strength.

Table 1_ Means and standard
deviations of shear bond strength

GO |

tests (MPa)

Preparation technique

Diamond bur Er:YAG
+ laser
Acid etching
Variolink®ll 6.84 6.89
Syntac® +/-3.38 +/-2.7

are notsupported by the majority of similar studies. In
comparable studies using human dentin laser treat-
ment resulted in equivalent' or even lower'®-2° bond
strength to ceramic or composite. However, these
studiesdifferedin other experimentalaspects (e.g., the
laser setting, angle of irradiation, storage conditions
for the tooth samples, and the source and preparation
of tooth discs).

An explanation for the advantageous results in the
laser group could be that we used a standardised
process of laser treatment with a constant feed rate
and irradiation angle of 30 degrees to the dentin sur-
face. We already obtained promising results with this
setting in preliminary tests. We suggest that the su-
perficial part of the laser-irradiated surface is not af-
fected and there are no micro fractures as described in
studies with other laser settings.' 222

In this study we show that Er:YAG-laser treated
dentin discs with and without additional acid etching
revealed slightly higher mean values than Er,Cr:YSGG
laser or bur-treated dentin discs. However, no statisti-
cally significant differences were exposed when com-
paring the different preparation methods. Differences
between the results of this study and other studies,
which seemed to be comparable at first sight, can be
based on a small number of divergences in the study
design. A very important factor is the quality and na-
ture of the used adhesive materials and of the dentin
discs.

While we used caries-free and mature third molars
for the preparation of the dentin discs, other studies
applied retained molars, teeth other than molars or
enamel surfaces to compare laser preparation with
conventional preparation techniques.”% Further-

more, the thickness and especially the size of the
dentin discs are of crucial importance, because the
bond strength issignificantly influenced by the size of
the discs.?® Another important factor of the achieved
bond strength is the storage medium in which the ex-
tracted molars have been stored pending further pro-
cessing. While we used physiological saline solution to
imitate the natural situation as well as possible, other
studies applied distilled water, 0,5 % chloroform solu-
tion and other storage solutions.?

Er:YAG Er,Cr:YSGG Er,Cr:YSGG
laser laser laser
+ +
Acid etching Acid etching
8.11 6.11 5.85
+/-3.18 +/-1.65 +/-1.67

Our findings have to be interpreted with care be-
cause in vitro settings only partially reflect the in vivo
performance. Further studies are necessary to under-
stand if these in vitro findings translate into clinical
practice. Moreover, the in vitrosystem may not neces-
sarily represent the in vivo conditions, in which the
temperatureand humidity are closer to the physiolog-
ical situation than in our room temperature setting.
Other experimental conditions, such as bonding in a
climaticchamberandsimulation of mastication cycles
or long-term storage, can change the bonding
strength. Future studies need to consider these phys-
iological situations. There is still room for maximising
the bonding strength of dentin to ceramics by im-
proving the laser protocols for the preparation of den-
tal cavities.

_Conclusion

Taken together, our findings show that dentin sur-
faces prepared with the Erbium laser can provide a
favourable dentin surface for binding ceramics, par-
ticularly when using Variolink®ll/Syntac®as the adhe-
sive system. Overall, Erbium laser can be an attractive
alternative to the conventional preparation technique
using a diamond bur._

_contact laser

Dr Barbara Cvikl

Division of Conservative Dentistry; BGZMK, Medical
University of Vienna

Vienna, Austria

barbara.cvik @meduniwien.ac.at
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Clinical Masters Program

In Aesthetic and Restorative Dentistry
10-14 January 2013 and 24-27 April 2013 in Dubai, for a total 9 days

n Didier Dietschi I I Francesco Mangani E Panos Bazos

Session |: 10 - 14 January 2013 (5 days)

* Direct/Indirect composite Artistry in the Anterior Segment
* Direct/Indirect composite Artistry in the Posterior Segment
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Clinical Masters:
Didier Dietschi, Francesco Mangani, Panos Bazos
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Urs Brodbeck

Session II: 24 - 27 April 2013 (4 days)

* Full coverage Anterior/Posterior Restoration
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Ceramic Restoration

Clinical Masters:
Mauro Fradeani, Urs Brodbeck
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2 on location sessions with live patient treatment
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I Full access to our online learning platform:
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Biolase

Laser training and new diode

laser

Informing themselves about the latest develop-
ments and methods in laser applications and taking
part in the respective trainings is mandatory for all
laser users. Therefore, Biolase has been supporting
WCLI (World Clinical Laser Institute) for many years,
thus operating in laser education on an international
scale. In order to be able to offer certified high-level
courses worldwide, Biolase has also recently started
anew cooperation with AALZ (Aachen Dental Laser
Center) in Aachen, Germany, presided by Prof Nor-
bert Gutknecht. In addition, train-the-trainer semi-
nars will be held for international training practices.
For the first time, a workshop will be conducted
which combines periodontology and aesthetic sur-
gery/dermatology. Every laser user can gain further
qualification in a certification course starting Janu-
ary 2013. Moreover, the release of the new 10-Watts
diode laser Epic is eagerly awaited by laser users. A

elexxion

good price-
performance
ratio, its appeal-
ing design and easy
handling have alreadyled to suchahigh demandthat
ithas become hard keep pace with onthe production
side, resulting in delivery delays. Now, finally, the
modern diode-laser system Epic with 25 years of
Biolase experience in development is made avail-
able worldwide. German-speaking users can pre-
order Epic under www.biolase-germany.de.

Biolase Europe GmbH
Paintweg 10
92685 Floss, Germany

info@biolase-europe.com
www.biolase.de

Antimicrobial periodontal and peri-implantitis

treatment

With the new photodynamic active ingredient Perio
Green, elexxion AG based in Radolfzell, Germany, is
bringing colour into laser-assisted periodontal and

painless for patients because it causes no thermal
or mechanical effects; anaesthesia is usually un-
necessary.

peri-implantitis treatment. P——

The new class lla medical , . The actual Perio Green treat-
device, which is based on {‘! ePERFOG,REEN ment, which can be repeated
the clinically proven PDT  “3 g"“é any time in recall appoint-
dyeindocyanine greenand 3 ments, takes about an hour. If
reacts specifically to the \ P»:;;f;;;";ﬁ;?? the method is used during a
light frequency of elexxion 0 professional oral hygiene ses-
lasers, provides highly ef- 3 it sion,thetimeisreducedtoonly

fective and painless adju-
vant treatment of periodontitis
and peri-implantitis —with norisk to hard dental and
soft tissue and without causing discolouration or
systemic effects.

If the active ingredient is irradiated by a diode laser
with a wavelength of 810 nm, active oxygen is re-
leased. This singlet oxygen changes the micro-or-
ganisms so that they are no longer able to
metabolise and are Killed. The treatment is virtually

38| lager

about 30 minutes. Furthermore,
as this type of laser-assisted therapy is non-inva-
sive, it can be delegated to a suitably trained dental
nurse.

elexxion AG
Schutzenstra3e 84
78315 Radolfzell, Germany

info@elexxion.com
www.periogreen.com/en

Henry Schein

15 Annual Henry
Schein “Back to
School” Program

i\ [PICTURE: ©YURYIMAGING]

Henry Schein, Inc. (NASDAQ: HSIC), the world's
largest provider of health care products and serv-
ices to office-based dental, medical and animal
health practitioners, is helping more than 2,400
childrenin 21 U.S. and Canadian cities return to the
classroom well-dressed and well-prepared as part
of the Company's 15" annual "Back to School" pro-
gram. Each year Henry Schein's "Back to School"
program is eagerly anticipated by the children who
participate, the human service organisations that
serve them, and the Team Schein Members who
sponsor the children. The Program, which started
modestlyin 1998 by helping 150 childrenfrom Long
Island, has now sponsored more than 18,000 chil-
drenin need from communities across North Amer-
ica, providing the children with new school outfits
and backpacks filled with school supplies.

"Itisthe smilesofthe childrenthatwe rememberlong
afterthe eventis over,and we hope that they take that
same happiness and enthusiasm into the class-
room," said Gerry Benjamin, Executive Vice President
and Chief Administrative Officer for Henry Schein.

Henry Schein Dental
Deutschland GmbH
Monzastra3e 2a

63225 Langen, Germany

info@nhenryschein.de
www.henryschein-dental.de



Syneron Dental Lasers

Distribution Partner-
ship in France

Syneron Dental Lasers, provider of innovative den-
tal laser technologies and SCDistribution Laser in
France have signed a distribution agreement.
SCDistribution will market, sell and provide after-
sales services to all LiteTouch™ users in France.

[PICTURE: €

According to the national order of the French den-
tal surgeons, France has over 40,000 dentists for
apopulation of 60 million. However, the number of
practitioners per 100,000 can vary quite signifi-
cantly from 139to 38". Dental lasers such as Lite-
Touch™ can be easily integrated and enable den-
tists to treat more patients in those areas where
the ratio of professionals per population is much
lower.

Mr. Cédric Bouchereau, CEO of SCDistribution
Laser commented, “l am delighted that SCDistrib-
ution has been chosen as the exclusive distributor
of LiteTouch in France; following years of experi-
ence we had with other hard and soft tissue lasers,
we witnessed the advantages of Er:YAG technol-
ogy (wavelength 2,940 nm)”.

Syneron Dental Lasers
Tavor Building, Industrial Zone
20692 Yokneam lliit, Israel

dental@syneron.com

'http://www.ordre-chirurgiens-dentistes. fr/actu-
alites/annee-en-cours/actualites.html?
tx_ttnews%5Bpointer%5D=3&tx_ttnews%5Btt_
news%50=251&tx_ttnews%5BbackPid%5D=
53&cHash=c4r34de4ct

Fotona

manufacturer _news

Facial Aesthetic Treatments with LightWalker®

Fotona has seen increasing demand for its work-
shops on aesthetic facial skin treatments using
the company’s new LightWalker AT dental laser.
The comprehensive workshops cover a wide
range of aesthetic skin treatments that can be
performed with the award-winning LightWalker
laser, without the need to invest in any additional
equipment other than an aesthetic handpiece.
Some of the aesthetics & dermatology applica-
tions that LightWalker is approved for include:
treatments for wrinkles, scars, skin tags, acne,
pigmented & vascular lesions, warts, and more.

LightWalker AT dental lasers feature the same
core technologies that are built into Fotona’s
world-class line of aesthetic & surgical lasers
systems. As a highly mobile and multi-functional
treatment platform, the LightWalker AT uniquely
appeals to a growing number of practices that
share clinical space and other resources, since
switching between applications with Light-
Walker is effectively as simple as switching
handpieces. With the right training (and where
permitted by local practice regulations) dental

Komet Dental

professionals can now utilise their state-of-the-
art LightWalker AT laser system for a whole new
range of treatment possibilities.

Fotona d.d.
Stegne 7
1000 Ljubljana, Slovenia

www.fotona.com
www.lightwalkerlaser.com

All-round quality

To mark its 90" anniversary, Komet treats itself
and its customers to a brand new Corporate De-
sign. Introduced on 1 September 2012, our
freshand dynamic new Corporate
Design captures the spirit of
modern times while still
representing the tradi-
tional Komet values of
quality, innovation
and tradition.

Our new logo is im-
pressive: The distinc-
tive Komet lettering is
now placed above the
Komet spiral. These two
symbols—standing for dynamics
and innovative power—will ensure global

brand recognition with our 100,000 customers
world-wide. The eye-catching new design will
successively appear on all printed matters, our
website and attrade fairs. Frank JanBen, our Head
of Marketing, says: “We created adynamic, up-to-
date Corporate Design thatreflects what we stand

for: A reputable company with a professional ap-
proach.”

When asked how the company will be ad-
dressed infuture, Mr.JanBen stated:
“The brand name Komet will be
predominantly used in all our
communication, but we will
continue to operate as Gebr.
Brasseler GmbH & Co. KG.”

There’s nothing left for us to
add, otherthan, “Happy Birth-
day, Komet, and congratula-
tions on your great new design!”.

Komet Dental

Gebr. Brasseler GmbH &Co KG
Trophagener Weg 25

32657 Lemgo, Germany

info@kometdental.de
www.kometdental.de
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dentists for support1

_Theaward acknowledged the dentists' dedica-
tion in fighting drug abuse in the greater New York
area by supporting the office of Dr Bernard Fialkoff
and the Fialkoff Dental Study Club's free drug edu-
cation program for New York City children. The
award was given as part of a presentation to the 65
attending dentists, encouraging all to get involved
in community activities such as this community
service program and the "Healthy Mouths, Healthy
Lives" oral health care program for youth.

Ls’

The event took place at the educational group's
monthly meeting at Laterna Restaurantin Bayside,
Queens. Fialkoff, a Queens periodontistand dental
implantspecialist, founded the clubin the mid '90s
and originated using the Foundation for a Drug
Free World's drug education program for New York
City children by providing free presentations to
schools and after-school programs throughout
New York.

Since February, his office has conducted more
than 80 free drug education events in the city's five
boroughs, includingatschoolssuchasJH 190, Drey-
fus Intermediate School 11 and PS/IS 217, and such
after-school programs as YMCAs, Bronx Works, Po-
lice Athletic Leagues and numerous others.

The study club hasan audience of 60 to 100 den-
tists each month. It focuses on raising dental excel-
lence, standards and camaraderie in the New York
boroughs. The club will continue its monthly meet-
ings with a presentation in November by Dr Steven
M.Katzandin December by Dr Harold Edelman, who
will beinstructing on the New York State Mandatory
Infection Control Course._

Source: Fialkoff Dental Study Club
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Dental Hygiene Research Meeting
I

Pisa, Italy
14-15 December 2012

www.tueor.it

2013

UAE International Dental Conference &
Arab Dental Exhibition

Dubai, UAE

5-7 February 2013

www.aeedc.com

ALD Academy of Laser Dentistry Annual
Meeting — The 20t Conference and
Exhibition

Palm Springs, CA, USA

7-9 February 2013

www.laserdentistry.org

Pacific Dental Conference
Vancouver, CAN
7-9 March 2013

www.pdconfc.com

28" Annual Meeting of the
Academy of Osseointegration
Tampa, USA

7-9 March, 2013

WWW.0S5€0.0rg

35% DS International Dental Show
Cologne, Germany
12-16 March 2013

www.ids-cologne.de

iternatio

s1

eVeE

46t Scandefa

www.scand

4t Congress of the European Division—
WFLD

Brussels, Belgium

11-12 July 2013

www.wfldbrussels2013.com
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New York City
for business

Author_Dental Tribune
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_Organisers of the Greater New York Dental
Meeting have announced that they would like to
thank everyone for their thoughts and concerns dur-
ing thisdifficulttimein New Yorkand New Jersey. "We
have been receiving numerous calls, emails and faxes
and would like to inform the world that we are open,”
theorganiserssaidinastatement. The meeting will be
held Friday through Wednesday, Nov. 23 to 28.

“The Javits Convention Center and all the hotels
are open, the roads and airports are now operating
and our registration numbers in all categories are
ahead of last year," the organisers said. "We look for-
ward to seeing you in a few weeks and welcoming
everyone to the largest and greatest educational and
sales event dentistry has ever seen.”

Registration is open for the meeting, which is the
largest dental congress and health-care meeting in
the United States, with 53,789 attendees from all 50
states and 127 countries in 2011. A significantly ex-
panded international program accommodated 6,656
international visitorsin 2011, with sessions in French,
Spanish, Portuguese, Italian and Russian.

The high-energy event, which never hasa pre-reg-
istration fee, draws top dental professionals with an

1S open

expansive exhibit halland more than 300 educational
courses, including full-dayand half-day seminars, es-
says, hands-on workshops and a live, 430-seat, high-
tech patient demonstration area.

New York City is full of cultural enclaves that give
attendees the opportunity to experience foods, festi-
vals, arts and more from all over the globe. Few cities
offer a wider variety of iconic attractions, historic
buildings and cultural sites.

Three major international airports, Newark Liberty
(EWR), Kennedy (JFK) and La Guardia (LGA) and dis-
counted hotel rates for registrants, make it easy for
any dental professional to visit New York City and at-
tend the meeting.

The GNYDM staff encourages you to see all New
York City has to offer during one of its most beautiful
times of year._



Milan sees 40" anniversary
of International Expodenta

Author_D;'er__itaI Tribune International

_Thisautumn, more than 20,000 visitorsand over
300 exhibitors celebrated the 40™ anniversary of the
annual International Expodental. The eventtook place
in the new exhibition halls at Fiera Milano City in Mi-
lan and showcased the latest technologies for den-
tists and dental technicians.

According to Gianfranco Berrutti, the President of
the Italian Dental Industries Association, host of the
exhibition held from 18 to 20 October, the event ex-
ceeded his organisation's expectations.

In his closing speech, he highlighted the 40" an-
niversary as noteworthy for the numbers it had at-
tracted: 323 companies exhibited in the 20,000 m2
pavilion and an estimated 21,000 participants at-
tended the three-day event. He mentioned that both
exhibitors and visitors appreciated particularly the
new exhibition spaces and the service provided by
Fiera Milano City.

In addition, more than 3,000 visitors joined the
various cultural events organised in the scope of the
fifth Expodental Forum held alongside the exhibition.
At the forum, renowned academics and dental pro-
fessionalslectured onvariousscientific topics related
to dentistry.

Furthermore, Berrutti said that the event had
demonstrated that after 40 years the show is still a
major attraction for the entire dental industry. "For
three days, our industry has forgotten about the eco-
nomic crisis and has been able to look forward to the
technologies thatwill shape the dentalindustryin the
upcoming years," he said.

The next International Expodental will take place
in Milan from 17 to 19 October 2013. The sixth Expo-
dental Forum will be organised alongside the event
and will focus on dental aesthetics, Berrutti said.

meetings‘
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At the latest congress of the World Federation for
lasers Dentistry in Barcelona, laser specialist com-
pany Syneron Dental Lasers introduced its new
LiteTouch model of dental lasers for hard & soft tis-
sue treatments. Laser magazine spoke with the
company's President& CEOQ, Mr Ira Prigat, aboutthe
benefits of the new model and future prospects of
laser technology in dentistry.

_laser: Mr Prigat, how does the new LiteTouch
model differ from its predecessor?

The new CE-marked LiteTouch model was un-
veiled at the World Federation of Laser Dentistry In-
ternational CongressinBarcelonain mid April 2012,
where Syneron Dental Lasers participated as a Gold
Sponsor. We showcased Laser-in-the-Handpiece
innovative technology and clinical applications of
LiteTouch in various fields, including endodontics,
periodontics, pediatric dentistry and implantology.

The new LiteTouch model was especially de-
signed to meet high regulatory standards and fea-
turesan adjustable screen and an angled socket ex-
tensiontoimprove theergonomic positioning ofthe
laserapplicator, whichisslightly thicker than thatof
the previous model, but is able to provide our users
with improved ergonomic and wider clinical capa-

bilities. Additional elements and accessories in the
new model were added based on the feedback pro-
vided by users forenhanced device manoeuvrability
and portability.

Users will also notice that the new LiteTouch
model comesin a variety of new and existing colour
options.

_Some of the previous models were found to not
fully comply with European requlatory standards.
Please elaborate how you have overcome this issue
over the past several months?

We at Syneron Dental Lasers believe in keeping
high standards of safety, efficacy and service for
LiteTouch and take much pride in the feedback we
receive from our world-wide users, enthusiastic re-
searchers and speakers. As with other similar cases
inthedentalindustryorotherindustries,companies
can experience deviations. Earlier this year, Syneron
Dental Lasers conducted a test which concluded
that some LiteTouch systems currently on the EU
market were not fully compliant with the Electro-
magnetic Compatibility (EMC) part of the Annex | of
the Medical Devices Directive.

Our foremostconcernwastoensure the safety of
the machine to both users and patients and to pro-
vide our users with an adequate solution, so they
could continue to benefit from their LiteTouch sys-
tem. This is why we instantly commissioned an in-



dependent third-party expert analysis of the situa-
tion. The results were that there was no risk what-
soever to either users or patients. No safety or effi-
cacy feature of our device was affected by the EMC
issue. We then immediately put together a team of
international experts in order to provide our stake-
holderswith quickandreliable solutions coveringall
aspects, working hand-in-hand with the local au-
thorities in each country. Last, but not least, we de-
veloped a new model that not only solved the prob-
lem but also provided our users with a new and im-
proved alternative.

After putting in place all these necessary activi-
ties to address this issue, Syneron Dental Lasers re-
ceived reinstatement of the CE certification for its
new LiteTouch model from its notifying European
body, MDC. For complete user satisfaction and, to-
gether with its parent company, Syneron Medical
Ltd., the company decided to go beyond just repair-
ing the existing equipment, and offer our users the
new LiteTouch model.

_How have the market and users responded?

Thanks to the special working relations and close
synergy with our world-wide partners we were able
toaddressthesituationquicklyandatthesametime

DENTAL TRIBUNE

.2 4
%g”’ DT STUDY CLUB

COURSES | DISCUSSIONS | TECHNOLOGY | ON-DEMAND

receive support for all the actions that were taken.
Our partners appreciated our transparent and re-
sponsible approach as well as the seriousness with
which Syneron Dental Lasers handled the matter.
They continue to express theirappreciation through
their unequivocal commitment to the Syneron Den-
tal Lasers Family. Moreover, we managed to bring on
board new distributors in Europe and recently an-
nounced the appointment of a new distributor in
Germany, the well-known and respected LH Medical
GmbH, and a veteran distributor of cutting edge
medical, dental and aesthetic products. We spend a
lot of time and effort in selecting our distributors
because they are the ones who are most in contact
with our usersand we can say that we are quite for-
tunate to be able to work with very strong, ethical
and highly reputable partners such as LH Medical
GmbHinallof the other countries where weare cur-
rently selling our products.

The reaction and feedback we are receiving from
LiteTouch owners who have already started to work
with the new model are excellent. Qur users ac-
knowledge that the look & feel of the machine is
similar and they are happy with the new features
that were incorporated into this new model. The
new and modern design is slightly bigger, however,

www.DTStudyClub.com
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our users who operate at more than one location
continue to enjoy the portability of LiteTouch and
carry theirunitfromoneclinictoanotheracrossdif-
ferent locations.

_How can the new LiteTouch help dentists today?
In the category of hard and soft tissue lasers,
LiteTouch isthe world's first versatile and only non-
fiber Erbium:YAG dental laser. Qur system allows
dentists to focus on their performance of the clini-
cal treatment and on their patients, rather
than be constantly concerned about
causing damage to the laser fibre. Thus,
dentists can quickly and easily integrate o

LiteTouch into their daily routines and L

enjoy the complete expression of their .
dental mastery.

The new Laser-in-the-Hand-
piece technology imitates the per-
formance of the turbine drill while
integrating all the advantagesofa
laser.The energy of the Erbium:YAG
laser-israpidly and-massively-ab-
sorbed by the waterin the tissues,
offering —thereby —great —cutting
power and precise incisions of
both-hard tissue and bone.
Thanks to LiteTouch, dentists
can obtainimproved clinical re-
sults and can gain lots of time.
Theirpatientsbenefitfroman over-
all improved experience and re-
duced healing time. Moreover, the
compact and friendly shape of Lite-
Touch naturally fits into any dental of-
fice without intimidating the patients.

Elsewhere, extensive research conducted over a
period of three years by leading professors from Eu-
rope and Asia concluded that LiteTouch ownersen-
joyanover 27 per centincrease in theirannual rev-
enue shortly after their initial training course. In
addition to the technological advantages of Lite-
Touch, these financial results are contributing to
the constantincrease in sales per territory.

_What are the prospects of laser technology in
general?

Itisclearthatthedentalindustry hasstartedad-
vocating lasers, as an increasing number of schol-
ars have been involved in research activities that
prove the efficacy of lasers in a wide range of den-
tal procedures. Furthermore, a growing number of
universities have already adopted special laser ed-
ucation programs in their curriculums, thus send-
ing a clear message that lasers are the future. More
solid proof of thishasrecentlyemerged as we learned

that the organisers of the most influential event in
dentistry, the bi-annual International Dental Show,
will be featuring dental laser technology as its major
theme during its next meeting in 2013.

| believe that the futureisalready here. More and
more researchersandscholarsare becomingenthu-
siasticabout laser technology, because of its proven
physical and clinical advantages. Until recently, the
mainmarketentrybarrier was the lack of knowledge
and the exiguous research in this field. We
have largely contributed to help over-
come these shortcomings and are
expecting the market to remain
quite dynamic. By feedingback
the ~clinical -information
gained from doctorsto dis-
tributors, following various
educational programmes,we can
pursue the technological-devel-
opment thataddresses theclini-
cal needs of dentists, in particu-
larwith regard toshorterhealing
timeandgreaterbenefitsfor pa-
tients, enjoyanoverallimproved
experience each time they go
see a-dentist.

| can tell you that it is excit-
ing to take a central role in the
laser revolution and to see my
' vision brought to life. We are
atthe dawn of anew era in
dentistry thanks to lasers.
Syneron Dental Lasers is committed to paving the
way for greater access to this technology. Our Er-
bium:YAG LiteTouch laser has opened the doors to
new dental treatment possibilities, significant time
and cost savings for a large majority of everyday
procedures for which patient comfort is signifi-
cantly enhanced. Our mission now is to share this
knowledge around the world so that dentists may
fullyenjoy the free expression of their mastery while
more and more patients experience better dentistry
with laser treatments and finally eliminate their
fears of going to see the dentist._

laser

Syneron Dental Lasers
Tavor Building, Industrial Zone
20692 Yokneam Illit, Israel

Tel.: +97 2732442600
Fax:+97 2732442610

dental@syneron.com
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NEWS

Contact allergies owing to gloves

A growing problem in dentistry

In recent years, researchers have noted a significant
increaseincontactallergiestorubberadditivesamong
health care professionals. Although the cause of this
cannot be stated with certainty, experts believe that

L [PICTURE: ©KARAMYSH]
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Periodontitis might increase

Pancreatic cancerrisk

New research from the US strengthens the suggestion
that there is a mechanism linking the oral bacteria
that cause periodontal disease and pancreatic
cancer. Scientists have found that people with
high levels of antibodies to pathogenic bacteria
foundin the oral cavity have a twofold higher risk
of developing pancreatic cancer. However,
high levels of another but harmless oral

bacterium may indicate a reduced risk of

developing the disease.

For the study, researchers from Brown
University measured antibodies to 25
pathogenic and commensal oral bac-
teria in blood samples from 405 pa-

tients with pancreatic cancerand 416 |-
controls and found that participants
exhibiting high levels of antibodies
against Porphyromonas gingivalis, a bac-
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nitrile gloves, which are most commonly used in den-
tal care today, have contributed significantly.

According to Michiel Paping, director of Budev,a Dutch
research and development company focused on nat-
ural rubber latex allergens, type | allergic reactions,
which are immediate reactions to allergens in a prod-
uct, are very rare nowadays owing to improved quality

) standards and production processes. Type IV reac-
tions, however, are delayed reactions to the chemi-

Y cals used in the production process and are more

~ o . )
commonand canariseinresponse tonitrile orvinyl.

“Infact, Ithink that synthetic rubbers cause more con-

© tfactallergies than natural rubber latex,” he told Dental

Tribune Netherlands.

Alongside the growing number of contact allergies in
recentyearsthatare likely caused by added chemicals
or antimicrobial agents, Paping and his team have ob-
served an increase in allergic reactions in daily prac-
tice. “Recently, we have seen that the professional
body is becoming alarmed. Despite this, | am con-
cerned that the average dentist is not aware of this
matter,” he said.

Source: DTI

terium that is implicated in some forms of periodontal

disease, were twice as likely to develop pancreatic
& cancerthanparticipants with lower levelsin their
blood.

Inaddition, the researchers explored the associa-
tion of pancreatic cancer with nonpatho-
genic oral bacteria and found that partic-
ipants with overall higher levels of anti-
bodies had a 45 per cent lower risk of
pancreatic cancerthan participants with
overall lower levels of these antibodies.
They thus speculate that this may indi-
cate aninnate highly activeimmune re-
sponse that is protective against can-
/.4 cer.

ThestudywaspublishedonlineonSept.
18inthe Gut journal ahead of print.

Smiling may
Reduce stress and
help heart health

Scientists have found that different types of smiling
positively affect an individual's ability to recover from
episodes of stress. They investigated whether manip-
ulation of facial expressions would influence cardio-
vascular and affective responses to stress and found
that study participants who were instructed to smile
had lower heart-rate levels after recovery from stress-
ful activities than participants who adopted neutral fa-
cial expressions, even if participants were notaware of
their smile.

" [PICTURE: ©SERRNOVIK]

The study was conducted by researchers at the Uni-
versity of Kansas with 170 healthy participants be-
tween 18 and 25 (66 per cent female and 44 per cent
male. Throughout the experiment, the researchers
measured heartrate and self-reported stress level and
foundthatthe smiling groups showed lower heart-rate
levels during recovery from the tasks, compared with
participants in the neutral group. In order to determine
whether benefits are also present when awareness of
facial expression is absent, half of the group members
in each smiling group were not explicitly told to smile
but also held the chopsticks in a manner that forced
them to. The researchers observed that they too re-
ported positive effects compared with those with neu-
tral expressions although they were not aware of their
smiles.

“These findings show that smiling during brief stres-
sorscanhelptoreducetheintensity ofthe body'sstress
response, regardless of whether the person actually
feelshappy,”theresearchersconcluded. The study will
be published in the forthcoming issue of the Psycho-
logical Sciencejournal.



New study reveals

Oral health’s growing price tag for Europe

Treatment costs for oral and dental conditions across
Europe often exceed those of other major diseases, in-
cluding cancer, heart disease, stroke, and dementia,
according to a pan-European study released in Sep-
tember 2012.The State of Oral Healthin Europe Report
estimates current spending in dental treatment in the
EU 27 to be close to-€79 billion per year, a figure setto
reach €93 billion by the year 2020 if adequate action
isnottaken now.Thereportrevealsthatoral health-re-
lated costs are still on the rise despite the fact that
caries and their complications are highly preventable
through a healthy, balanced diet and routine oral hy-
giene practices.

The study was commissioned by the Platform for Bet-
ter Oral Health in Europe, a forum that brings together
European organisations that work towards the promo-
tion of oral health and the prevention of oral diseasesin
Europe. The report analysed data from 12 European
countries (Austria, Cyprus, Denmark, France, Ger-
many, Ireland, Italy, Lithuania, Poland, Romania, Spain

Minimally Invasive Surgery

and the United Kingdom). The report shows
that—despite significant achievements
in the prevention of cavities in Europe —
much remains to be done in areas such as:
promoting oral health awareness, tackling oral health
inequalities and addressing common risk factors. Fur-
ther indispensable tools in the fight for better oral
healthin Europe include the development of high qual-
ity, comparable oral health data and better cost-effec-
tiveness studiestoassess the impact of prevention ini-
tiatives.

On the basis of the report findings, the Platform has
developed a series of recommendations and calls on
policymakers.

Presenting the results of the study at the first European
OralHealth Summit, held 5 September, 2012, atthe Eu-
ropean Parliament in Brussels, Member of the Euro-
pean Parliament Ms. Karin Kadenbach said, “In atime
ofausterity measuresandgrowing pressure on health-

Boosts Outpatient Procedures

More and more surgical procedures are being per-
formed globally every year, driving the demand for
new and improved surgical equipment, states a
new report by healthcare experts GBI Research.
Thenew report Surgical EquipmentMarketto 2018
—Increased Access to Ambulatory Surgical Cen-
ters to Drive Outpatient Surgery Volumes shows
that this increase in surgical procedures is due to
improving healthcare infrastructure in emerging
countries, increasing cases of lifestyle diseases
and technological innovations boosting the possi-
ble workload of surgeons.

According to the Centre for Disease Control (CDC),
approximately 48 million surgical procedures are
performed in the US each year, while emerging
countries such as Indiaand China hold huge future
potential for surgery due to increased healthcare
expenditure and huge patient populations. The
spread of westernised living standards has ledtoa
worldwide increase in diseases such as obesity,
lung cancer, cardiovascular diseases and Kidney
disorders, expanding the patient population eligi-
ble for surgery.

[PICTURE: OVALERIY vsus ]

Accessibility, affordability and patient comfort are
also driving up the demand for outpatient proce-
dures. Outpatient surgery is found to be more cost-
effective thaninpatientsurgeries,astheyeliminate
hospitalization costs, minimize the time spent in
the operating theatre, and cut costs for staffing and
travel. The increasing volume of surgical proce-
duresbeing carried outisresultinginagrowing de-
mand for surgical equipment such as surgical su-
tures, electrosurgical devices and hand instru-
ments. The global market for surgical equipmentis
therefore forecast to exceed $7 billion by 2018, fol-
lowing growth ata Compound Annual Growth Rate
(CAGR) of 4.2% during 2011-2018.

[PICTURE: ©ALMAGAMI]

care budgets, this report
is a timely reminder that we
have to tackle the persisting dispari-
ties in oral health across and within
EU countries, withregardsto socioeconomic

status, age, gender, or indeed general health status.”

Speaking at the Summit, Professor Kenneth Eaton,
Chairman of the Platform for Better Oral Health in Eu-
rope, called for more policy attention and action on the
topic of oral health. “Atthe EU level, there is currently a
lack ofunderstandingabouttheintegralrole oralhealth
playsinoverallhealthand well-being,” he said.“Onbe-
half of the Platform for Better Oral Health in Europe,
| hope and believe we finally have the adequate tools
and procedures in place to work effectively together
and foster policy decisions which will benefit the oral
health of everyone in Europe in the years to come.”

Source: www.oralhealthplatform.eu

Benefits of tooth scaling

Questioned by
German organisation

k.

[PICTURE: ©NO

After researching a number of current studies on the
procedure, scientists have found that tooth scaling
does not offer any proven medical benefits to patients.
The investigators of IGeL-Monitor, a website launched
earlier this year to monitor individual health services
(i.e. those paid for privately) within the German health
system, evaluated current scientific studies of adults
without periodontitis with regard to the medical bene-
fits of tooth scaling. They said that they found no sig-
nificant evidence that professional tooth scaling af-
fects oral health positively, as study participants who
had undergone tooth scaling in addition to their daily
dental care and regular check-ups did nothave anim-
proved oral health status. Moreover, possible damage
caused by the procedure was only inadequately cov-
ered by the studies, they said.
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The Dual Wavelength WaterlLase IPlus”

Advancing Laser Technology to Its Ultimate

INTUITIVE & INTELLIGENT
GRAPHICAL USER INTERFACE

For example, performing a Class | Cavity Prep
with the iPlus™ is as easy as 1,2.3. \
Step 1  Select “Restorative” from the first screen
Step 2 Choose “Class |” from the next screen
that appears automatically -
Step3  Specify any other concerns such as patient f/
sensitivity or bond strength |
That's it! Step on the foot pedal, and [
start working. [
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BREAKS THE
SPEED BARRIER

© AR™ powered laser delivers 100 pulses/sec. for |

superior soft-tissue cutting |
© Patented laser technology delivers 10 watts of power
© Enables multi-quadrant same-day procedures
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ENABLES BIOLOGICALLY
FRIENDLY DENTISTRY

©  No micro-fractures or thermal damage
©  More precise, minimally invasive

© BIOLASE, Inc. | www.biolase.com | +1949.361.1200
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940nm DIODE LASER
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© Adds dual wavelength versatility
and convenience

© First totally wireless dental laser

© 5 Watts peak power with
ComfortPulse™

© Battery operated with finger
switch activation

© Exclusive bendable tips in many
diameters & lengths

PROVIDES
GREAT
RETURN ON
INVESTMENT

© Increases treatment acceptance of
day-to-day restorative cases

© Attracts new patients
© Increases productivity and enables
new procedures
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