issn 2161-6582 U.S. Edition. Vol.1 . Issue 2/2011

the international C.E. mag

_earn C.E. credit

Low-level laser
therapy-activated
latent TGF-B31

_research

Diode laser surface
decontaminationin
periodontitis therapy

_history

From theory
to the first
working laser




l—'rl*:_- rrl:; il:)'_]l

The best-selling dental laser
in the world

Best-in-class education and
training included

Innovative, award-winning
design and technology

Wireless foot control now
available

Choose traditional fiber or
convenient disposable tips

Since 2008, thousands of dentists around the world M r 3¢ ®
have put Picasso lasers to work in their practices. L\

Now that we are a part of the DENTSPLY family, our A DENTSPLY Infemational Company
mission is one step closer to reality: A laser in the

hands of every dentist and hygienist, in every u{-!ir:e, CG | | 866 . 999_ 2635

and every operatory around the world. We are just . . v
getting warmed up. Pick Up a Picasso Today! |/
L
A lonnie
f.CIQLe
m ndiasa Cormpanies To Watd :l&ll.lﬂ - ‘1
affinthe World "o 70w ' TORI00 [
N N s, AR [ .
=== AMDLASERS®,LLC 7405 Westfield Bivd. 866 WWW.AMDL  TEL: +1317.2029530  E=yp (€
e www.amdlasers.com Indianapolis, IN 46240, USA  866.999,2635 FAX: +1.678.868.4108 0197

A USA COMPANY sales@amdlasers.com IS0 1 3485
718, OTLMa w1 OF 2011



A

.-!"""_r

‘Warmed Up

iICLE

Looking for Laser Education?

We've got you covered!

Full Length DVD included
IPAD App

On-line training
Hands-on courses
Peer-to-Peer Learning

MASTERS OF

-

LASER DENTISTRY

We are proud to be the exclusive sponsor of the
Masters of Laser Dentistry, the profession's pre-
mier laser training series. Learn from wet-gloved
laser dentists who use Picasso lasers everyday.
Course material includes creating a productive
laser soft-tissue program, FDA-approved proce-
dures, laser-tissue interaction, safety, and much

more.

UPCOMING MASTERS COURSES

SAN MEGOD, CA MEW ORLEANS, L& DETROIT, MI COLUMBLIS, OH
Bugust Sth Bugust 19th Seplembor 16th  Sophomber 23/24
KANSAS CITY, MO PORTLAND, OR HEWLETT, NY BOSTOM, MA
August 12th Soptember $th Soptembor 23724 Soplomber 30th

Call 866.999.2635 to Enroll Today

al

Acadcm}r
of General Dewlistr)

PACE

Program Approval for
Eonllnulng Education

Herpetic Lesion. Dentistry by
David Hornbrock, DDS, FAACD.

Papillectormy. Dentistry by

Louis Chmura, DDS, M5, PC.




editorial _laser

Stay on the
cutting edge
with [aser

There has never been a better time to practice dentistry.

Rapidly advancing technology has given dentists the ability to treat patients in new and innovative
ways. One of the most exciting advances, of course, is laser technology. And that is what makes the pub-
lication you are holding right now so valuable.

For thisissue of /aser, we've assembled a collection of articles from some of the most respected names
in laser dentistry. These expert clinicians are sharing their knowledge and expertise with you.

Within these pages, you can read about research on diode laser surface decontamination in periodon-
titis therapy by Dr. Georg Bach of Germany, and temperature changes in subperiostal bone during laser
frenectomies in sheep jaws by Dr. Anastasios Manos and Prof. Nicolaos Parissis of Greece. There are two
articles on the use of lasers for periodontal treatment by Dr. Howard Golan of the United States, Dr. Fay
Goldstepand Dr.George Freedman of Canada. Dr. Thorsten Kuypers of Germany offersa user reporton the
use of aminimal-invasive laser technique for surgical crown lengthening. The scientific portion of this is-
sue concludeswithalook backattheinvention of laser technology by Dr.Ingmar Ingenegeren of Germany.

But there's more.

Everyissue of laser magazine also contains a C.E. component. By reading the articles on low-level laser
therapy by Drs. Tristan Hunt, Eason Hahm and Praveen Arany of the United States, and implant exposure
with Er:YAG laser by Dr. Gerd Volland of Germany, then taking a short online quiz about these articles
at www.DTStudyClub.com, you will gain one ADA CERP-certified C.E. credit. Keep in mind that because
laseris a quarterly magazine, you can actually chisel four C.E. credits per year out of your already busy life
withoutany lost revenue or time away from your practice.

Tolearnmore abouthow you can take advantage of this C.E. opportunity, visit www.DTStudyClub.com.
Annual subscribers to the magazine ($50) need only register at the Dental Tribune Study Club website to
access these C.E. materials free of charge. Non-subscribers may take the C.E. quiz after registering on the
DT Study Club website and paying a nominal fee.

I know that taking time away from your practice to pursue C.E. creditsis costly in terms of lost revenue
and time, and that is another reason /aseris such a valuable publication.

[ hope you enjoy this issue and that you get the most out of it.

Sincerely,

I
J M/(/cq

Torsten Oemus
Publisher
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Torsten Oemus
Publisher
Dental Tribune International
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_Low-level laser therapy in dentistry

For more than 30 years, lasers have been a part of
dentistry and oral surgery predominantly as surgical
tools.Surgical lasers currently used in dental practice
include CO2 lasers, Nd:YAG lasers, Er:YAG lasers and
diode lasers." CO2 lasers have been used to precisely
remove superficial tissue layers while leaving under-
lying tissues relatively undamaged and are especially
valued for their coagulation effects. Er:YAG lasers
have been used for ablation of soft and hard tissues
and to sterilize root canals and periodontal pockets
while Nd:YAG lasers have been used for debride-
ment of calculus and the reduction of endodontic
microbes. The diode lasers have been used for variety
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of low-level applications fromanalgesia to stimulat-
ing healing.

Low-levellaser therapy (LLLT)is considered a non-
invasive and painless process that uses photonic
energy to provide biological therapeutic advantages,
including analgesic capabilities.? While these types
of lasers are still used surgically, clinicians have been
increasingly using LLLT in the past 10 years. Rather
than cutorablate, low-level lasers take advantage of
certain photobiological processes, the mechanistic
molecular basis of which are yet to be fully charac-
terized. These lasers function in the milliwatt range
instead of the higher wattage (0.5 to over 1 W) used
by the surgical lasers.

The clinical applications of a low-power laser for
patientcareindentistry have been used toreducein-
flammation, relieve pain and discomfort — including
hypersensitive dentine — and promote wound heal-
ing. There are some clinical studies but few rigor-
ously controlled trials to demonstrate the efficacy of
LLLT definitively, as well as a paucity of basic science
research to probe its mechanistic underpinnings in
itsvariousdentalapplications. Thisshort review does
not attempt to comprehensively overview the state
of the field, but highlights some of the recent hu-
man clinical studies that have attempted to directly
explore the efficacy of LLLT on inflammation and
healing in oral tissues.

_Inflammation

Inflammation is a complex reaction to injurious
agents, such as microbes and damaged, usually



necrotic, cells that consist of vascular response,
migration and activation of leukocytes and sys-
temic reaction.* Inflammation is usually a protective
pathophysiological response of the body to help
preventnoxiousdamageand return toahomeostatic
physiological state. But in scenarios of persistent
stimuli or uncontrolled inflammatory reactions, this
mechanism can turn pathological and harm the host
instead.

_Wound healing and regeneration

Wound healing, on the other hand, is the reso-
lution of inflammation that succeeds the inflam-
matory reaction. The ultimate goal of healing is to
removeall tracesof theinflammatory reaction,along
with the noxious stimuli, and return tissues to their
original structural and functional homeostatic state.
The ideal outcome of wound healing is a complete
restoration of the damaged tissue and is termed
“regeneration.” There are two possible modes of
regeneration, although these two processes are
not sharply delineated and may coexist in certain
scenarios. Firstly, the mode of regeneration involv-
ing proliferation of material preceding development
of the new part is termed “epimorphosis,” while the
otherinvolves transformation directlyintoa new or-
ganism or part of an organism without proliferation
atthe cut surfaces, termed "morphallaxis."®

_The nexus of inflammation and healing
with timing of LLLT

While inflammation is critically important and
precedes healing, a persistent inflammatory reac-
tion will interfere with effective healing. The ability
to modulate theinflammatory response by changing
the initial milieu of factors can potentially direct the
eventual healing process. The use of LLLT attempts to
dojustthisbydelivering photonicenergyin thisearly
inflammatory, post-injury scenario that could acti-
vate or inactivate specific molecular pathways, ac-
celerating theresolutionand the subsequent healing
process. The early or repeated use of LLLT during the
persistence of the inflammatory phase is therefore a
central aspectindefining its clinical efficacy. The use
of LLLT in a chronic inflammatory scenario will prob-
ably be inefficacious due to the recurrent, persistent
noxious stimuli and the poor healing milieu. We be-
lieve LLLT does not create a novel in vivo scenario but
aids in the re-establishment of homeostatic mecha-
nisms, often accelerating its natural trajectory.

_LLLT in gingivitis and periodontitis

Gingivitis generally is not associated with sig-
nificant pain, and thus the LLLT studies have fo-
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cused onitsanti-inflammatory effects.” Inone study,
10 female subjectsrefrained fromall oral hygiene for
28daysinanefforttoinducegingivitis.Onday21and
day 24, the marginal gingival, buccal to the one of the
lateral mandibular incisors, was irradiated for four
minutes by LLLT. Results showed no statistical differ-
ence between the laser and control sitesin regards to
the level of plaque formation or gingival bleeding.®In
a more recent study, patients were subjected to 10
LLLT sessions with a 670 nm laser to treat gingival in-
flammation. Clinical parameters such as the gingival
index, plague index and probing index at one, three
and six months after laser or conventional oral hy-
giene therapy wereassessed. While both methodsare
successful at reducing gingivitis, the authors con-
cluded that LLLT leads to better therapeutic results.’

Periodontitis, due to pathogenicbacterial species,
often presents with bleeding and swelling of the
gums, halitosis, gingival recession, and if untreated
can lead to tooth loss. Qadri et al. showed that treat-
ment with LLLT along with routine oral hygiene
measures reduced gingival inflammation.®

Inasplitmouth,double-blind study, patientswith
moderate chronic periodontitis were treated with a
635 nm InGaAlP diode laser at 4.5)/cm2 and a 820
nm GaAlAs diode laser at 8.75 Jjcm2 following basic
periodontal treatments of scaling, root planning
and oral hygiene instructions. Following treatment,
plague and gingival indices as well as pocket depth
were all reduced for the laser-treated side, indicating
a reduction in inflammation. Additionally, analyses
of gingival crevicular fluid showed decrease matrix
metalloproteinase-8 (MMP-8) in the laser-treated
side that has been linked directly to the severity of
inflammation. Another study by the same group ob-
served that the longer coherence length of an HeNe
laser had a more pronounced biological effect than
an InGaAIP diode laser on gingival inflammation.®

In a study performed to evaluate LLLT as an initial
treatment for periodontitis, 30 subjects ranging
from ages 20 to 60 who had periodontal pockets
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