


















3.3.2 Surface Characteristics 
of Laser-prepared Cavities
The following series of electron micrographs
shows the effect of erbium-based laser systems on
dentin and enamel surfaces. The ablations in Figs
3-28 to 3-34 were prepared with an Er:YAG laser.
The hand piece was moved so fast that the individ-
ual pulses were beside one another. Hence, each
ablation illustrated was produced by a single pulse.

Fig 3-28 shows in overview an ablation crater
after one pulse. The crater has a diameter of about
1 mm. The roughness of the cavity ground and the
typical uneven ablation edge are easily visible. In

the ablation pattern the typical shards of the enam-
el prism layers are clearly recognizable.

Fig 3-29 shows a detail of the ablation area of
Fig 3-28. Here, the sites of fracture of the particles
thrown out during ablation can be seen. The sites of
fracture follow the facets and edges of the enamel
prisms. Through their irregular course the micro-
retentive pattern of the laser cavity is produced in
the enamel. 

Fig 3-30 shows a close-up view of a fracture in
the enamel. It can be seen how the roughness of the
site of fracture extends into the microstructure even
at a magnification of 8000. Therefore, a large adhe-
sive surface is available for bonding with filling
materials. 
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Fig 3-28 Enamel surface after a laser pulse 
(orig. 80x, fiber diameter 400 µm, pulse energy 400 mJ).

Fig 3-30 Detail from Fig 3-28 
(orig. 8000x, fiber diameter 400 µm, pulse energy 400 mJ).

Fig 3-29 Detail from Fig 3-28 
(orig. 8000x, fiber diameter 400 µm, pulse energy 400 mJ).

Fig 3-31 Dentinal surface after laser pulse 
(orig. 80x, fiber diameter 400 µm, pulse energy 400 mJ).
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6.9 Clinical Cases
Case 1
A 39-year-old patient, tooth 36 endodontically
treated 5 years ago and had a crown as restoration.
In the mesial root channels, fractured root channel
instruments were detected radiologically, CAP
and the tooth generated pain. In one of the mesial
root canals the broken instrument could be

removed, in the second channel this was not pos-
sible, but instrumentation was carried out until 
1 mm from the radiological apex. After endodon-
tic laser therapy the patient was symptom-free
and the tooth could be filled.

Lasers in Endodontics6

300

Fig 6-82 X-ray. CAP in tooth 36. Mesial, two fractured root canal
instruments are discernible.

Fig 6-83 Measuring X-ray. Despite the fact that one instrument could not be
removed, the instrumentation of all canals to the apex was accomplished.

Fig 6-84 Situation after laser treatment and filling of the canals. Fig 6-85 Control X-ray after 5 months. The defect healing is dis-
cernible.
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The light conductor (a fiber with a diameter
between 200 and 400 µm) is introduced without
use of force, like a probe, step by step into the

periodontal pocket. After the activation of the
laser the fiber is removed from the bottom of the
pocket by sinusoidal movements to the outside of
the pocket within 5 s. This is necessary in order to
irradiate, on the one hand, as much of the root sur-
face as possible and, on the other hand, to avoid
localized overheating. The choice of the correct
laser parameters is also of great importance. For
pocket disinfection, the Nd:YAG laser is used
with a setting of maximally 1.5 W with 15 Hz,
with the diode laser, maximally 2.5 W is selected
with 15 Hz. These values ensure a high-grade
antibacterial effect with, at the same time, small
thermal side effects. To accomplish a gingivecto-
my, higher settings can be chosen advisedly up to
~3 W for both wavelengths. In the case of the
Er:YAG laser, a setting of 100 mJ at 15 Hz should
not be exceeded, because this setting ensures 
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Fig 8-47 Scaling.

Fig 8-48 Scaling.


