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Evidence based dentistry is
,, an approach to oral health care that requires the
judicious integration of systematic assesments of clinically

relevant scientific evidence, relating to the patient’s oral
and medical condition and history,




Decisions should be based

on the best made evidence !!
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for which indication?

1. Pulsed Nd:YAG laser

2. Diode laser 810 nm

3. Diode laser 980 nm

Erbium:YAG, Er,Cr:YSGG are used for re-
moving smearlayers and organic tissue.

1. Pulsed Nd:YAG laser 1064 nm
2. Diode laser 810 nm

3. Diode laser 980 nm

4. Er'YAG laser with special PA tip

1. Erbium:YAG laser

2. CO, laser
3. Er,Cr:YSGG laser

209

1. Er:YAG laser with very short pulses
2. Er,CrYSGG laser
3. CO, laser (limited)

210

( Lasers in the Dental Office: Indications and Limitations ) ( Lasers in the Dental Office: Indications and Limitations )
1. Erbium:YAG laser with variable pulse  1.ErYAG laser with long pulses
width and/or surgical tip 2. Er,Cr:YSGG laser
2.CO, laser 3. Er:YAG laser with normal pulse width and
3. Diode laser onlyin conjunction with special surgical tip
Or:
1. Diode laser 810 nm
2. Nd:YAG laser (conditionally)
3. Diode laser 980 nm (conditionally)
1. Diode laser 810 nm
2. Diode laser 980 nm
3. Nd:YAG laser with a fiberguide system or
ErYAG laser with special PA tip
What wavelength 1. ERYAG laser with long pulses
2. Er,CrYSGG laser




Endodontics

Intraoperative advantages:

* tissue-conserving procedure

* relatively bloodless surgical site

* sutures often unnecessary

« reduction of local anesthetic possible.

Postoperative advantages:
* reduced postoperative wound pain
perative bleeding
2lling
* low level of scarring
¢ protection against infection.

Apicoectomy

asers in the Dental Indications and Limitations

dental therapy is unstoppable. A well-found-
ed though more clinically oriented research
would be desirable to find possible solutions
to the existent weaknesses, and to imple-
ment those in-vitro studies that have already
been carried out in clinical studies and clini
cal treatment concepts.

The present book gives scientists a concise
overview of the current state of scientific re
search, and of tested clinical applications, as
well as an outline of the research gaps which
still need to be closed.

To practitioners the book gives the security
of being able to show scientific evidence for
patient treatment,

With the ErYAG and Er,Cr.YSGG lasers, a rWhElT wavelength

whole new field in hard-tissue and bone sur-
gery is opening up to dentists. These two
wavelengths can be used with great success
in the resection of the root apex, in osteoto
my and other bone-shaping procedures. The
effect alr
tion ensuresthat the boneis cutand removed
athermically and that the interaction does not
cause asmearlayer inthe usual sense. These
t stors, which usually lead to postoper
ative inflammation, swelling and pain, do not
ur in laser treatment, which in turn leads
less postoperative pain, less swelling inthe
wound area and more rapid healing

1y described for cavity prepara-

Outlook

The EBD meeting has shown that in some
treatment areas we can achieve much better
results with the laser than with conventional
methods. On the other hand, in some areas,
such as classical crown preparation, the de
sired results can not yet be achieved with
today's lasers. One thing is certain: The inte-
gration of laser systems in the spectrum of

«_for which indication?

ENDODONTICS - Germ reduction

1. Pulsed Nd:YAG laser

2. Diode laser 810 nm

3. Diode laser 980 nm

Erbium:YAG, Er,Cr:YSGG are used for re-
moving smearlayers and organic tissue.

PERIODONTOLOGY -
Closed curettage

1. Pulsed Nd:YAG laser 1064 nm
2. Diode laser 810 nm

3. Diode I 30 nm

4, Er:YAG laser with special PA tip

PERIODONTOLOGY -
Open curettage

1. Erbium:YAG laser
2.CO, laser

3. Er,Cr.YSGG laser




Endodontics

Intraoperative advantages:

* tissue-conserving procedure

* relatively bloodless surgical site

* sutures often unnecessary

« reduction of local anesthetic possible.

Postoperative advantages:
* reduced postoperative wound pain
perative bleeding
2lling
* low level of scarring
¢ protection against infection.

Apicoectomy

With the ErYAG and Er,CrYSGG lasers, a
whole new field in hard-tissue and bone sur-
gery is opening up to dentists. These two
wavelengths can be used with great success
in the resection of the root apex, in osteoto
my and other bone-shaping procedures. The
effect already described for cavity prepara-
tion ensuresthat the boneis cutand removed
athermically and that the interaction does not
cause asmearlayer inthe usual sense. These
t stors, which usually lead to postoper
ative inflammation, swelling and pain, do not
ur in laser treatment, which in turn leads
less postoperative pain, less swelling inthe
wound area and more rapid healing

Outlook

The EBD meeting has shown that in some
treatment areas we can achieve much better
results with the laser than with conventional
methods. On the other hand, in some areas,
such as classical crown preparation, the de
sired results can not yet be achieved with
today's lasers. One thing is certain: The inte-
gration of laser systems in the spectrum of

Lasers in the Dental

Indications and Limitations

dental therapy is unstoppable. A well-found-
ed though more clinically oriented research
would be desirable to find possible solutions
to the existent weaknesses, and to imple-
ment those in-vitro studies that have already
been carried out in clinical studies and clini
cal treatment concepts.

The present book gives scientists a concise
overview of the current state of scientific re
search, and of tested clinical applications, as
well as an outline of the research gaps which
still need to be closed.

To practitioners the book gives the security
of being able to show scientific evidence for
patient treatment,

What wavelength
for which indication?

ENDODONTICS - Germ reduction

1. Pulsed Nd:YAG laser

2. Diode laser 810 nm

3. Diode laser 980 nm

Erbium:YAG, Er,Cr:YSGG are used for re-
moving smearlayers and organic tissue.

PERIODONTOLOGY -
Closed curettage

1. Pulsed Nd:YAG laser 1064 nm
2. Diode laser 810 nm

3. Diode I 30 nm

4, Er:YAG laser with special PA tip

PERIODONTOLOGY -
Open curettage

1. Erbium:YAG laser
2.CO, laser

3. Er,Cr.YSGG laser




Endodontics

Diode 810
Diode 980

I AASNIEN MW LN

of being able to show scientific evidence
patient treatment.

What wavelength
for which indication?
ENDODONTICS - GEfififeauction

1. Pulsed Nd:YAG laser
2. Diode laser 810 nm

3. Diode laser 980 nm

PERIODONTOLOGY -
Closed curettage







chem. standard rinsings 100um




chem. Standardspilungen 100pum




2(Nd; YA

5 Excimer Ar

10° — —r
l./-.«Haerjnogo n|:

I (Oxy og| :

10° o

107}
10' :
10° ;

.
I

Wavelength (Wellenlange) / um

10

( Prof. N. Gutknecht ; J. Meister AALZ )




20Nd; YA

5 Excimer Ar He-§e
10 3 'it-.'Haeri-logo in
10‘!-

5 f
10 [
107§

R £1‘0
Wavelength (Wellenléange) / um

( Prof. N. Gutknecht ; J. Meister AALZ )




access

pulp

Wavelength (Wellenlange) / um

( Prof. N. Gutknecht ; J. Meister AALZ ) decontamination
biomech. steps




Two goals to achieve success:

A% the canal to remove and neutralize
bacteria and their byproducts.

B. the canal to prevent re-infection and perhaps
"entomb" those bacteria that could not be removed.




A. Great deal of exists in how and
where the terminates

B. The to determine canal
terminus is to remove the tooth and
examine it

This is the reality to which clinicians must
accommodate their techniques !!




complexe micro-anatomical
structure :

Dyed Nerve
Structure

Microcomputer
Tomography

Photographic




complexe micro-anatomical
structure




TABLE 3. Number and percentage of lateral canals and apical deltas

No. of No.of Lateral Apical
roots canals canals deltas

Central incisors A 74 24 (32.4 9(12.2)

Lateral incisors 70 72 32(44.49 28 (38.9)

Canines 65 80 30 (37.5 45 (56.3)

First premolars 95 178 92 (51.7) 521(29.2)

Second premolars 65 12 77 (68.8) 49 (43.8)

MER of first molars 45 53 19 (35.8) 31(58.5)

DER of first molars 45 48 9(18.8 29 (60.4)

PR of first molars 45 45 10 (22.2) 6(13.3)

MER of second 50 57 20 (35.1) 29 (50.9)
molars

DER of second 50 51 7(13.7) 20(39.2)
molars

PR of second 50 50 15(30.00 30 (60.0)
molars

MER of third 24 3N 13(41.9 25 (80.6)
molars

DER of third molars 24 24 9(37.5 20(83.3)

PR of third molars 24 24 6 (25.0) 4(16.7)

FR of third molars 19 28 17 (60.7) 10 (35.7)

MHR, mesiobuccal root; DER, distobuccal roo; PR, pakiad root; FR, fused root




«Current accuracy of apex locators are listed at 95%

*\/ariation between these two can be as much as 0.2 mm to
3.8mm

There is no current clinical method to determine the precise
location of the foramen with 100% certainty.

debrides
Inactive

brings new level of
efficacy to endodontics




Well lased dentin in the middle third of the canal. Good clean ablation
with the classic slightly flakey appearance lased dentin. Adequate
water/liquid présent to maintain hydration of the ablating surface

sample 454 non dot canal
middle third




i firing tips

careful technique
w 3 potential problems :

B R A
‘ :E;Qd firing tip,runninGraSERaey i (i
tinimoeves down the i

Reamer smear layer

Canal

End firing tip
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chemo-mech. standard prep

bactericidial effect of rinsings is modest &
by high surface tension ...

... mechanical prep of lat. tubuli et al.
& complete smear layer removal not guaranted

laser assisted endo - prep

not anymore one wavelenght involved ...



laser assisted endo - prep

not anymore one wavelenght involved ...

s excellent combination
of 2 complementary crystalline laser sources

Nd:YAG & Er:YAG




TwinLight Endodontic Treatment

laser assisted endo - prep

not anymore one wavelenght involved ...




Nd:YAG @ |064nm

gold standard
most efficient wavelenght for
decontamination
thermal pulsing desinfection
in the bacteria‘s immediate
microenvironnement till
1000 pm lateral penetration

&

Er:YAG @ 2'940nm

gold standard
extremely high absorption
in water & chem. rinsings
cleansing mechanical photo-acoustic effect
inside the root canal system:
complete absorption into the rinsing

complete mecanical
cleaning & debriding




Er:YAG @ 2940nm

step |

Er:YAG @ 2'940nm

step 2

Nd:YAG @ [‘064nm

step 3




Er:YAG @ 2940nm

selective & pressure-free

removal of hard tissue with

free access to the pulp

& reduced bact. spread into deeper layers
and into the body system

Nd:YAG @ [‘064nm

as endo gold standard

THE deep decontamination
@ 1,5W; 15 Hz by 200 pm

& 1000 pm lateral penetration

Er:YAG @ 2'940nm

photo-acoustic
cleaning & debriding
of the root canal system




Er:YAG @ 2°940nm

&

Er:YAG @ 2°940nm
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Nd:YAG @ [‘064nm
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TwinLight Endodontic Treatment

Er:YAG

access &
first decontamination

Er:YAG

photomech.debridement

final decontamination




TwinLight Endodontic Treatment

Er:YAG

access &
first decontamination

Er:YAG

photomech.debridement

200um / ca. 2mm per 1“

final decontamination
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courtesy of Dr.Thorsten Wegner




3 Schritte

Er:YAG @ 2940nm




s _aser /ctivated /rrigation *




TwinLight Endodontic Treatment

Ny -
T it . .

Er:YAG Er:YAG Nd:YAG

access & photomech.debridement final decontamination
first decontamination




Laser Activated Irrigation with Er:YAG

removal of smear layer, exposition of the tubuli
& primary decontamination till approx. 400pum .
iostimolation

ibroblasts)




complex emergency




complex emergency
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complex emergency
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The Highest Performance, Best Made Laser Systems in the World




The Highest Performance, Best Made Laser Systems in the World




PIPS

Enrico DiVito & Mark Colonna, Arizona Center for Laser Dentistry

sheath
stripped
away

\-J tapered tip

Procedure :

a. pulp & root opening w. Er:YAG

PULPDENT
s—o%m ne b root prep

B ent c. PIPS in action & EDTA 15%
P d. rinsing & drying

PULPDENT Corporatic




Photon Induced Photoacoustic Streaming

Enrico DiVito & Mark Colonna, Arizona Center for Laser Dentistry

Procedure :
»Lightwalker“ a. pulp & root opening w. Er:YAG
b. root prep
c. PIPS in action & EDTA 15%
updated : 4. march 2011 / ALD San Diego d. rinsing & drylng

e. final decontamination w. Nd:YAG




Open dentinal tubules
Debrided lateral canal with minimal smear layer

Procedure :

a. pulp & root opening w. Er:YAG
b. root prep

c. PIPS in action & EDTA 15%-17%
d. rinsing & drying

c. Nd:YAG Dekontamination







Laser assisted endo w. Er:YAG

I5Hz, 20mJ, 50us, no W/L for Fidelis AT
12-15Hz, 40mj, 100us, no W/L for Fidelis Il plus

v/’ access by office protocol / Er:-YAG

¢’ Measurement of the working lenght via apex locator
& File .06, .08 or .010mm & EDTA Gel




Laser assisted endo w. Er:YAG

I5Hz, 20mJ, 50us, no W/L for Fidelis AT
12-15Hz, 40mj, 100us, no W/L for Fidelis Il plus

v’ PIPS Protocol :

- rinsing w. NaCl & File #10
- PIPS & NaCIl/EDTA 20

- rinsing w. NaCl & File #15
- PIPS & NaCI/EDTA 20
.. till file #25, following crown down :-)

r stays .
| nally only
of root cana}!!




Laser assisted endo w. Er:YAG

I5Hz, 20mJ, 50us, no W/L for Fidelis AT
12-15Hz, 40mj, 100us, no W/L for Fidelis Il plus

¢/ EDTA rinsing till covering the coronal part,
irradiation with PIPS20“ @ |5Hz, 20m], 50ps

without w/a
r stays .
y only

v after EDTA, rinsing w. NaCl @ same settings ,
3-4x min. till the liquid appears clear e ——al 1!

v’ root canal filling by office protocol




Laser Assisted Endo mit Er:YAG
I5Hz, 20mJ, 50us, ohne W/L




Laser Assisted Endo mit Er:YAG
I5Hz, 20mJ, 50us, ohne W/L

corso endo/pips
Prof. Giovanni Olivi
Roma, I aprile 2011




Procedure :

il a. pulp & root opening w. Er:YAG

b. root prep

c. PIPS in action & EDTA 15%

d. rinsing & drying

e. final decontamination w. Nd:YAG
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PIPS cleans

effectively and
debrides without

thermal effect
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| special
Photo-acoustig
using PIPS

Clinical comparis

two laser wavelé

® lightWalker

special edition » March 2011

|
special _laser in endodontics

TwinLight™ Jaser-
assisted endodontics

Author_Dr Kre

Fig.1_Absorpion coeffcent in
harman Bssues, 225 3 function of
ser wavelongm The absorpion

coelficient is o a misium with the
Ne:YAG nsar weaveleogth (1 084 o),
and at the maximum wit the 5, YAG
Laser wavelength (2 40 g

Fig. 2 Reemoval of the debris and
smear ey from the root canal wals
using the EF:YAG laser. The trassment
s accompanied by collaberal
Tigaton weh satng schuticn.

Fig. 3_Deep cocontamimation with
the Nk YAG laser

(35 times per session)

1000 il
IAVELENGTH (nm)

Classical root treatment involves cleaning the

canal using mechanical means and rins: th

antibacterial solutions and solvents, However, there

aretwoma) tages ndard chem

chanical pr s.' First, the bactericidal effect of

solutions is limited to the root canal, Be-

e dentinal tubules

1 of the liquid solutior

theyare able to penet edown

ules. The penetration depth of chemical disin-

ints reaches only 100um into the dentingl

ules”, while the bacteriy can penetrate over
1,000m from the canal lumen’, and rem
tected in the 4 rs of dentin. The se

portantdi

n of side canals and other branches, as we!
complete removal of the smea:

using classical means

dental treatments,

561 source has been found th

effectively and safely used for every denta
35 studies have demonstrated, each of

laser-assisted procedures should be performed

edure. na
fit immense
sion or simultaneously using a multip! 3
sources. Of o . having 2 large number of laser
S0UrCesing pra
pensive. For this reason, the
concept has been developed by
the scientific understanding and clinical experience
that for most laser-gssisted treatments there exists an
optimal combination

erystal laser sources,

sseof theTwinLight™ lasar-treatment cor
field of endodontics was recently introduced by
Dr Norbert Gutknecht

_The Nd:YAG laser wavelength
in endodontics

h & high peak-pulse pt
nely used foe disinfecting n







......:«\{.. gomg even more

out of the box




root decontamination after temporaries & sulcus troughing
before definitive cementation of retentive elements on root caps
integrated into hybrid removable prosthesis




one session emergency case

ELYAG sufface modification
beforecementation

(1]
g

preciso 20 on Er:YAG 200 fiber on Nd:YAG

root photodebridement & photodecontamination

sulcus troughing

before definitive cementation of a pin on tooth 15

recostruction & recementation of the bridge as a short therm solution
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active fistula
from a periapical pathology 25 in the area buccala 26




Thank you
for

your attention!!

\




