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endodontics periodontology



endodontics periodontology

„laser assisted“ 

 partial shift from chemistry to 
biology !!



EBD



Evidence Based Dentistry



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, with the dentist‘s clinical 
expertise and the patient‘s treatment needs and 

preferences.“ v.  ADA



Decisions should be based
on the best made evidence !!
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bacterial infiltration  1‘100µm !!

Nd:YAG

chem. standard rinsings

400µmEr:YAG

DDDDiiiiioooodddddeeee 888888110000

DDDDDDDiiiioooooooooooddddddeeeeeeeee 99998888800000

ca. 96%

cccaa..  66666555%%%%%

cccaaaaaa....  33333333333335555555555555555555%%%%%%%%%%%%%%%%%%%

100µm



Nd:YAG

chem. Standardspülungen

400µmEr:YAG
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bacterial decontamination  1‘100µm !!



bacterial infiltration  1‘100µm !!

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



bacterial infiltration  1‘100µm !!
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access
to

pulp

decontamination
biomech. steps
Smear Layer 
removal

bacterial infiltration  1‘100µm !!

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



Endodontic Principles to Successful 
Treatment 

Two goals to achieve success: 

A.  Cleanse and shape the canal to remove and neutralize 
bacteria and their byproducts. 

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



Histological Studies of 
the Root Apex 

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

B. The only true way to determine canal 
terminus is to remove the tooth and 
examine it microscopically.

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



Microcomputer
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Structure

Photographic

complexe micro-anatomical 
structure



complexe micro-anatomical 
structure

JOE — Volume 35, Number 5, May 2009 
“Root Canal Morphology of 

Permanent Maxillary Teeth”    651





Clinical Standpoint 

 A.  Radiographs 
 B.  Apex locators 

•Current accuracy of apex locators are listed at 95% 
•Variation 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. 

 the only clinical way to assure long term endodontic 
success is to incorporate a cleansing methodology that 
logically, efficiently and successfully debrides and renders 
inactive any bio-organisms within the canal system.
 
LASER ASSISTED DENTISTRY brings new level of 
efficacy to endodontics 





Original Laser Endo w. Er:YAG

•  end firing tips

• careful technique 
•  3 potential problems :

 1.  Ledging
 2.  Transportation

 3.  Apical perforation



TwinLight
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TwinLight Endodontic Treatment



TwinLight Endodontic Treatment

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 ...



 excellent combination
of 2 complementary crystalline laser sources

Nd:YAG & Er:YAG

laser assisted endo - prep

not anymore one wavelenght involved ...

TwinLight Endodontic Treatment



laser assisted endo - prep

not anymore one wavelenght involved ...

TwinLight Endodontic Treatment



gold standard
most efficient wavelenght for 

decontamination
thermal pulsing desinfection

in the bacteria‘s immediate
microenvironnement till

1‘000 µm lateral penetration

gold standard
extremely high absorption
in water & chem. rinsings

cleansing mechanical photo-acoustic effect
inside the root canal system:

complete absorption into the rinsing
shockwaves inside the solution

complete mecanical
cleaning & debriding

Nd:YAG @ 1‘064nm Er:YAG @ 2‘940nm&

TwinLight Endodontic Treatment



step 3

step 1

step 2

3 steps
TwinLight Endodontic Treatment

Nd:YAG @ 1‘064nm

Er:YAG @ 2‘940nm

Er:YAG @ 2‘940nm



as endo gold standard
THE deep decontamination
@ 1,5W; 15 Hz by 200 µm 
& 1‘000 µm lateral penetration

selective & pressure-free
removal of hard tissue with
free access to the pulp
& reduced bact. spread into deeper layers 
and into the body system

photo-acoustic
cleaning & debriding

of the root canal system
Preciso & NaCl@ 20-65mJ;15-25HZ
PIPS & EDTA @ 10-20mJ; 10-50 Hz

3 steps
TwinLight Endodontic Treatment

Nd:YAG @ 1‘064nm

Er:YAG @ 2‘940nm

Er:YAG @ 2‘940nm



3 steps
TwinLight Endodontic Treatment

Nd:YAG @ 1‘064nm

Er:YAG @ 2‘940nm

Er:YAG @ 2‘940nm



3 steps
TwinLight Endodontic Treatment
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3 steps
TwinLight Endodontic Treatment

Nd:YAG @ 1‘064nm



Er:YAG Nd:YAG

final decontaminationaccess & 
first decontamination

photomech.debridement

Er:YAG

3 steps
TwinLight Endodontic Treatment



Er:YAG

photomech.debridement

Er:YAG 200µm / ca. 2mm per 1“ 

3 steps
TwinLight Endodontic Treatment

final decontaminationaccess & 
first decontamination



final decontamination

courtesy of Dr. Thorsten Wegner



3 Schritte
TwinLight Endodontic Treatment

LAI



LAI
„ Laser Activated Irrigation “



Er:YAG

photomech.debridement

Er:YAG

hottoommeecch..ddebridem

EEEEEEErrr:::YYYYYYAAAAAGGGGGG

LAI
Nd:YAG

final decontaminationaccess & 
first decontamination

3 steps
TwinLight Endodontic Treatment



p.307

Laser Activated Irrigation with Er:YAG

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

& biostimolation (Fibroblasts)



photodebriding

&
photodecontamination

complex emergency
first session



complex emergency
... follow up



complex emergency
... follow up



Er:YAG fiber tips



Er:YAG fiber tips



PIPS
Enrico DiVito & Mark Colonna, Arizona Center for Laser Dentistry 

Procedure :

a. pulp & root opening w. Er:YAG
b. root prep
c. PIPS in action & EDTA 15%
d. rinsing & drying
......

tapered tip

sheath

sheath
stripped
away



Photon Induced Photoacoustic Streaming
Enrico DiVito & Mark Colonna, Arizona Center for Laser Dentistry

20mJ
15Hz
SSP/50µs
seq. 20“

„Lightwalker“

updated : 4. march 2011 / ALD San Diego

Procedure :

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



PIPS
Enrico DiVito & Mark Colonna

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 



PIPS in
office

chemodebriding



Laser assisted endo w. Er:YAG 
15Hz, 20mJ, 50µs, no W/L for  Fidelis AT

12-15Hz, 40mJ, 100µs, no W/L for Fidelis III plus

 access by office protocol / Er:YAG

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

  

TA A f f

     



 PIPS Protocol :

- rinsing w. NaCl & File #10
- PIPS & NaCl/EDTA 20“
- rinsing w. NaCl & File #15
- PIPS & NaCl/EDTA 20“
... till file #25, following crown down :-)

TA A f f

PIPS fiber stays 
coronally only

in direction of root canal !!

aacccceesssss bbbyy oooffffifificceee ppprrottooocccooll /// EEErr:YYYAAAGGG

 MMMeeaaasssuuurrrreeemmmeennnttt ooofff ttthhheee wwwooorrkkiiinnnnggg lleeennggghhhtt vvviiiaaaa aaapppeeexxx lloocccaaatttoooorrr
&&& FFFFiiiillleee ...000066666,,, ...00008888 oooorrr ...0001110000mmmmmm &&&&&  EEEEDDDDDTTTAAA GGGGGeeelll

Laser assisted endo w. Er:YAG 
15Hz, 20mJ, 50µs, no W/L for  Fidelis AT

12-15Hz, 40mJ, 100µs, no W/L for Fidelis III plus



 EDTA rinsing till covering the coronal part,
irradiation with PIPS20“ @ 15Hz, 20mJ, 50µs
without w/a

TA A f f

 after EDTA, rinsing w. NaCl @ same settings
3-4x min. till the liquid appears clear

 root canal filling by office protocol

PPPPPPPIIIIIPPPPPPPSSSSS  PPPPPPPrrrrrrooooottttttoooooooocccccoooooollllll ::

--- rrrrriiiiinnnnnnnsssssiiiiinnnnnngggggggg wwwww.. NNNNNNNNaaaaCCCCCCllllll &&&&&& FFFFFFiiilllleeeee #########111000
------- PPPPPPPIIIIIIIIPPPPPPSSSSSSSS &&&&&&&  NNNNNNNaaaaaaaCCCCCCCCClllll/////EEEEEEDDDDDDDDDTTTTTTTAAAAAAAA 222222222200000000000““““““
-- rrrrrrriiiinnnnnnnnssssssiiiiiinnnnnnggggg wwwwwwww...  NNNNNNNaaaaaaaaaaCCCCClllllll &&&&&&&&&& FFFFFFFFiiiillllleeeee ########11111555555555
---- PPPPPPPIIIIPPPPPPPPSSSSSSSSS &&&&&&& NNNNNNNNaaaCCCCCClllll///////EEEEEEEDDDDDDDDDTTTTTTTTTAAAAAAAAAA 22222222000000000““““
............. ttttttiiiiilllllll fififififififififillllleeeeee ########22222225555555,,,,, fffffooooooolllllllllllooooooowwwwwwwiiiiinnnnnnnnnnnggggggggg cccccccrrrrrrrooooooooowwwwwwwwnnnnnnn dddddddddoooooooowwwwwwwwwnnnnnnnnn ::::::---)))))))))

aacccceesssss bbbyy oooffffifificceee ppprrottooocccooll /// EEErr:YYYAAAGGG

 MMMeeaaasssuuurrrreeemmmeennnttt ooofff ttthhheee wwwooorrkkiiinnnnggg lleeennggghhhtt vvviiiaaaa aaapppeeexxx lloocccaaatttoooorrr
&&& FFFFiiiillleee ...000066666,,, ...00008888 oooorrr ...0001110000mmmmmm &&&&&  EEEEDDDDDTTTAAA GGGGGeeelll

Laser assisted endo w. Er:YAG 
15Hz, 20mJ, 50µs, no W/L for  Fidelis AT

12-15Hz, 40mJ, 100µs, no W/L for Fidelis III plus

PIPS fiber stays 
coronally only

in direction of root canal !!



TA A f f

Laser Assisted Endo mit Er:YAG 
15Hz, 20mJ, 50µs, ohne W/L



TA A f f

Laser Assisted Endo mit Er:YAG 
15Hz, 20mJ, 50µs, ohne W/L

corso endo/pips
Prof. Giovanni Olivi
Roma, 1 aprile 2011



( Enrico DiVito & Mark Colonna, Arizona Center for Laser Dentistry )
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Procedure :

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



PIPS in
office

chemodebriding





photo-
decontamination



PIPS in
office

photo-
decontamination

chemodebriding
&



Photo Thermal 
Ablation 
Protocol



PIPS cleans
effectively and 

debrides without 
thermal effect 
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... going 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



root photodebridement & photodecontamination
sulcus troughing
before definitive cementation of a pin on tooth 15
recostruction & recementation of the bridge as a short therm solution

one session emergency case

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

Er:YAG surface modification 
before cementation



active fistula
from a periapical pathology 25 in the area buccala 26



Thank you
for 

your attention !!


