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In endodontics, the root treatments as well as the retreatment 
are perfectly protocol. A well-conducted therapy has a success 
rate between 70% and 90%. We can improve our disinfection 
thanks to a size ally: the Erbium:YAG laser. Explanations.

The lasers have been studied very much and are still not well 
known because they are poorly applied in our profession. On 
the other hand, their ergonomics was poorly adapted in the 
clinical field. Since miniaturization of the tips, we can introduce 
them in the mouth and in the access cavities in spite of blind 
spots. The principle is to make energy enter the orifice canal 
in order to activate, propel and disseminate the hypochlorite 
in the root canal system. There are several categories of laser, 
and each tool has its own wavelength. This implies that each 
laser has features and properties of its own. In endodontics, 
the importance is to lasers whose energy can be transported 
through fibers or fibered ends: diodes, Ndyag, Ndyap, Erbium 
lasers; (Fig.1).

Produced effects by the Erbium:YAG 
laser

Photo-thermal, photo-chemical and photo-ablative effect. 
The photo-mechanical effect is among the most interesting in 
endodontics. The photomechanical effect generates "plasma 
type" shock waves. The vibratory effect of the wave (10.14 Hz) 
makes it possible to diffuse the hypochlorite in the canal mean-
ders. The most visible surface effect is the return of the Venturi 
effect; (Fig.2).

Fig. 1:
In endodontics, the importance 
is given to lasers whose energy 
can be transported through 
fibers or fibered ends: diodes, 
lasers Ndyag, Ndyap, Erbium.

Fig. 2: The energy of the laser delivered in the irrigation solution 
shows a phenomenon: the Venturi effect. It is the name given to a 
phenomenon of fluid dynamics where gaseous or liquid particles are 
accelerated due to a narrowing of their circulation zone
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Erbium:YAG laser utility

Erbium:YAG lasers are today the lasers with the most indica-
tions in omnipratics and endodontics. Their wavelength is 2940 
nanometers, and it lies on the peak of water absorption. When 
the wavelength encounters a molecule of water, it begins to 
swell and increases in volume and then explodes. Erbium:YAG 
is the only laser to make explosive vaporization; (Figs. 3 and 4).

Causes of failure

Fig.5 and 6: We are, however, regularly faced with failures. 
There are several explanations, the main one being anatomy.

Endodontic anatomy

The challenge of disinfection is the decontamination of 
non-instrumentable canal ducts because we do not see them. 
Let ‘s set for example the first maxillary molar which systemati-
cally has four canals.to be more exact, the mesio buccal root is 
constituted by a canal which has the form of an isthmus, more 
or less flattened and more or less long, in the vestibulo pala-
tine meaning. If we can instrument the MB1 and MB2, how can 
we clean and disinfect the isthmus between these two shaped 
canals? We can destroy this isthmus with ultrasounds, at the 
risk of weakening the solidity of the root: long and risky. We can 
allow the hypochlorite to be soaked as long as possible in the 
two prepared canals: tedious.

Fig. 3: The Erbium:YAG lasers wavelength is highly absorbed in Water 
and Hydroxyapatite.

Fig. 3 and 4:
Erbium:YAG is the only laser to make explosive vaporization.

Fig. 5

Fig. 6 (c) David Guex
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Clinical case 

• 26 painful despite the obturation of MB1 and MB2, conven-
tional endodontics conducted without laser therapy, no 
pathology on 2D radio; (Fig.6).

• Presence of granuloma at CBCT; (FIG 7 and 8).

• Apex resection showing the presence of a non-instru-
mented and infected isthmus; (Fig.9). The interest of the 
laser will subsequently decrease the number of our surgical 
procedures by disinfection of this type of isthmus.

• Retrofilling of the isthmus: disappearance of pain; (Figs. 10 
and 11).

We can, while injecting the hypochlorite, make pumping move-
ments with the needle type back and forth from top to bottom: 
relative efficiency. We can use means of activation and diffu-
sion of hypochlorite: ultrasounds and others.

Fig. 7: Apical 
granulome on the 
mesio buccal root.
(c) David Guex

Fig. 8: Apical 
granulome on the 
mesio buccal root.
(c) David Guex

Fig. 9: Methylene blue 
is used to color the 
isthmus and to show 
it. (c) David Guex

Fig. 11: Super EBA 
sealing.
(c) David Guex

Fig. 10: Post operative 
radio showing the 
obturation of the 
retro preparation.
(c) David Guex
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The challenge of cleaning

Another explanation is the poor elimination of ductal debris 
generated by rotating instruments. These debris are com-
pacted in the isthmus, and whatever the material used, these 
debris remain (Paqué et coll.); (Fig.12).These smear layer 
contain pulp and other organic debris (salivary proteins, gutta, 
ductal cements, etc.), as well as bacteria, or even worse: the 
bio-bacterial film; (Fig.13)

Laser canal cleaning in resin blocks

We have taken a block of transparent resin, virgin of all ins-
trumentation, we sealed the apex in order to have a closed 
canal, like all the canals of the natural teeth. We put red ink at 
the canal entrance, and we tried to make it penetrate to the 
apex. Currently, only a 20/100 shaping allows the irrigant to 
pass to the apex. We have used all the known methods for 
diffusing the dye at the apex whose end is 8/100. Only the laser 
allows diffusion of the dye into this very narrow canal; (Fig.14).
this ability is particularly advantageous for the diffusion of the 
irrigation solution in the accessory canals which have a small 
diameter; (Fig.15).

Fig 12: Debris are compacted in the isthmus, and whatever the 
material used, these debris remain.
(c) David Guex / Carlos Matias 

 Fig. 13: Bacterial biofilm

Fig. 14: We used all the known methods for diffusing the colorant 
to the apex whose end is 8/100. Only the laser makes it possible to 
diffuse the colorant in this very narrow canal. (c) David Guex

Fig. 15: This ability is particularly advantageous for the diffusion of 
the irrigation solution in the accessory canals which have a small 
diameter. (c) David Guex
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With a fractured instrument in the resin block

We fractured a 25/100 rotary instrument at the apex. We dif-
fused the red ink through the spires of the instrument to the 
apex thanks to the energy delivered by the laser. This ability 
makes it possible to diffuse the disinfectant in vivo in inacces-
sible dentin areas in spite of the presence of broken files. This 
does not regulate the following steps: how to dry the apical end 
and obtain a tight apical seal? (Fig.16)

In vivo

The energy of the laser delivered in the irrigation solution 
highlights a phenomenon: the Venturi effect (named after the 
Italian physicist Giovanni Battista VENTURI). It is the name given 
to a phenomenon of fluid dynamics where gaseous or liquid 
particles are accelerated due to a narrowing of their circulation 
zone; (Fig.17).

In vivo, this allows us to bring out canals of gutta cones, frac-
tured instruments, smear layer... Anything that favors the 
obtention of clean canals, free from any impurity, promotes an 
apical healing; (Fig.18)

There was a large calibrated file fractured in the MB1, activa-
tion of the irrigation solution in the MB1 brought out the frac-
tured instruments in the MB2.

Reductions in viable bacterial counts

Modern endodontics seeks by all means to improve canal 
cleaning. Today, we are looking for additional cleaning of the 
ancillary and accessory canals by disseminating the disinfecting 
agents through the main canals. All the known methods and 
validated processes, as well as techniques in the making are 
welcome.

I will leave the conclusion to the article published by Meire 
and col. in the International "Endodontic Journal" of May 
2012: "Sodium hypochlorite proved to be the most effective 
solution in the elimination of biofilm at Enteroccocus Faecalis, 
while treatment with Erbium:YAG has also resulted in a large 
decrease in the same biofilm."

I would like to thank Dr. David BENSOUSSAN, he was the first 
to introduce me to the Erbium:YAG technology, as well as 
Dr. Pascal BUFFLIER for reading and correcting this article.

Fig. 16: Only the laser allows the irrigation solution to enter and exit 
along the turns of the fractured instrument.(c) David Guex

Fig. 17: The energy of the laser delivered in the irrigation solution 
demonstrates a phenomenon: the Venturi effect. This is the name 
given to a phenomenon of fluid dynamics where gaseous or liquid 
particles are accelerated due to a narrowing of their circulation area. 
(c) David Guex

Fig.18: Activation of irrigants can remove broken files through the 
shock waves generated in the liquids. (c) David Guex
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