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Abstract

Background: Different parameters of Erbium: Yttrium-Aluminum Garnet (Er:YAG) laser were considered in treatment of
dentin hypersensitivity in previous clinical and in vitro sudies.

Aim: To investigate the morphological aspects of inversely altering energy level and exposure time of Er:YAG laser on
exposed dentinal tubules (DTs) in-vitro.

Methodology: Ten human freshly extracted sound third molars were collected. Their crowns were horizontally then
vertically sectioned to expose transverse and longitudinal sections of DTs respectively. The obtained 20 specimens
were divided into four groups (n=>5) after exposure to 35% phosphoric acid: Group LI (irradiated with Er:YAG laser
of 80 mJ energy and 60 seconds exposure time), group LII (irradiated with Er:YAG laser of 120 mJ energy and 30
seconds exposure time). Control groups (CI and CII) were not irradiated. Specimens were assessed by scanning
electron microscope (SEM) provided with digitizer and the depth of laser impact was measured in irradiated groups
for statistical analysis.

Results: Increasing energy and decreasing exposure time of Er:YAG laser in group LII adequately occluded exposed DTs,
but the depth of laser impact was significantly reduced compared to group LI. Moreover, in group LII, the morphology
of pulpal end of the DTs was adversely affected

Conclusion: Er:YAG laser parameters set of (80 mJ, 5 Hz, 60 s), under water spray was effective in occluding exposed
dentinal tubules and harmless to deep dentin tissues which could provide a safe dentin hypersensitivity treatment that
further needs to be assessed clinically.

Keywords: Er:YAG laser, Dentin hypersensitivity, Er:YAG laser energy level, Er:YAG laser time of exposure, Scanning

electron microscopy and Digitizer.
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Introduction:

Dentin hypersensitivity (DH) is one
the most encountered non-carious diseases
nowadays due to changes in the lifestyle of
the population, it was reported to affect one
in three adults. Although being a frequent
encountered complaint in clinical dental
practice, it also one of the least successfully
resolved dental problems !4,

Dentin hypersensitivity defines a
specific pain condition originating from
exposed dentin with opened patent dentinal
tubules (DTs) °. This pain described as sharp,
non-spontaneous, short or long-lasting
originates from exposure of the dentin to
thermal, chemical, mechanical, tactile,
evaporative or osmotic stimuli, it cannot be
attributed to any other dental pathology ®’.
Hypersensitivity is a problem which makes
the way of life difficult, it lowers general
wellbeing, dictates food choices, affects
social life and even the patient’s overall self-
esteem 5,

The major contributing factors for
dentin exposure and sensitivity are: loss of
enamel and/or denudation of cervical root
surface by loss of overlying cementum!'?,
these factors come in consequence of many
processes as abrasion, attrition, erosion,
abfraction,  gingival  recession  and
periodontal treatment. Dental bleaching, root
exposure with aging and improper brushing
habits were also found to be potential causes
of DH %1112 Individuals affected by DH
encounter varying degrees of disturbance
during eating, drinking and even breathing '°.

The currently most accepted theory
explaining dental sensitivity '%!>¢ is the
hydrodynamic  theory  proposed by
Brinnstrdm 7. This theory postulates that
when a stimulus is applied to opened tubules
of dentin (due to non-carious lesions), it
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causes a rapid shift of fluids within the DTs
resulting in mechanical deformation of
sensory nerves; present in the inner/ pulpal
end of the tubules and responsible for pain
production.

West 8 described the DTs’ diameters
to be significantly larger in a hypersensitive
area compared to non-sensitive one. Sealing
of DTs exposed to the oral environment by
application of desensitizing agents which
block the contact between tubules and
external stimuli was the traditional strategy
for management of DH 192021,

For a DH treatment to be effective,
desensitizing agents must resist acid
challenges and mechanical impediments
encountered in the oral cavity ?2. However,
many of these agents were not found to have
a long-term effect and the use of lasers for
DH treatment became currently an efficient
alternative, since proved to have an
interesting long-term effect 2°.

Er:YAG laser gained popularity in
the treatment of dental hard tissues after
approved by Food and Drug Administration
(FDA) in 1997 **. Er:YAG laser was used
for the first time for DH therapy by Schwarz
et al. ?°, where an immediate laser
desensitization from a single session was
reported to be effective and to maintain a
more prolonged positive result compared
with conventional desensitizing agents.

Some studies investigated the
efficacy of Er:YAG laser in clinical
management of painful hypersensitive teeth
26,25,27, 28,29 in a trial to establish the optimal
parameters of Er:YAG laser desensitization.

Therefore, the objective of this in
vitro study was to explore the morphological
effects of Er:YAG laser parameters
suggested for tooth desensitization, on
exposed DTs. The effect of inversely altering
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energy level and exposure time of Er:YAG
laser also investigated.

Material and Methods:

This study was approved by the Ethics
Committee of the Faculty of Dentistry-Ain
Shams University Approval No. (FDASU-
Rec E092105).

Specimens preparation and study groups

Ten human freshly extracted, sound
third molars teeth were used in this study.
Teeth were collected from the Department of
Surgery-Faculty of Dentistry- Ain-Shams
University and only those free from caries,
cracks, enamel and dentin pathology and
restorations were selected. They were
washed, cleaned and stored in 0.1% thymol
solution (anti-microbial agent) for five days
then stored until used in distilled water at 4°C
for a maximum of one month. The teeth were
individually mounted in autopolymerizing
acrylic resin (Acrostone self-cure) with their
roots embedded to cemento-enamel junction,
thus exposing only coronal part of the teeth.
To remove overlying enamel and expose
superficial dentin surface, two millimeters
were sectioned parallel to teeth occlusal
surface®® with a microsaw, under water
coolant, leaving a remaining dentin thickness
of 2.9 mm average as measured by caliper
from the roof of the pulpal surface. Each
crown was then cut mesio-distally into two
halves; buccal and lingual hemicrowns; each
presenting transverse and longitudinal
sections of DTs at its occlusal and vertical cut
surfaces, respectively.

To mimic opened DTs of
hypersensitive dentin and remove the smear
plugs, exposed dentin surfaces of all samples
were subjected to application of 35%
phosphoric acid (EI-Gomhouria. Co, Egypt)
for one min. The phosphoric acid was
removed by rinsing with saline buffer for 40

S 29-31.
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Sample size calculation

The sample size was estimated based
on data from a previous study *? investigating
the effect of Er:YAG laser on the depth of
DTs’ obliteration. The calculated effect size
was 2.03, assuming an alpha error 0.05 and
power 80% beta error 0.2, a sample of 4 cases
per group was required. A sample of five
cases per group for anticipated missing data
was considered throughout the study. G
*Power software for power analysis version
3.0.10 was used.

The segmented hemicrowns of this
study were assigned into four groups (n= 5):
two groups irradiated with different
parameters of Er:YAG laser (LI and LII) and
two control groups (CII and CII) that
received no further treatment after exposure
to 35% phosphoric acid. Due to variation in
morphology of the DTs from tooth to
another, the same tooth was used as
experimental and control unit>'.
Groups were divided as follows:
Group LI: buccal hemicrowns irradiated with
Er:YAG laser of 80 mJ energy and 60 s
exposure time.
Group LII: buccal hemicrowns irradiated
with Er:YAG laser of 120 mJ energy and 30
s exposure time.
Control groups CI and CII: lingual
hemicrowns not exposed to Er:YAG laser,
where CI and CII corresponded respectively
to irradiated groups LI and LII .
The samples were stored in distilled water
until  scanning  electron  microscopic
evaluation.
Er:YAG laser treatment
Er:YAG laser device (Fotona 1210, Medical
laser, Ljubljana, Slovenia) of 2940 nm
wavelength was used for laser treatment.
The two irradiated groups LI and LII
received Er:YAG laser of 5 Hz frequency,
under a water spray with continuous and
contact modes. The laser tip of the device
was perpendicularly held at irradiation spot
(occlusal side of the hemicrowns, in the
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middle of its vertical cut edge). These
conditions remained the same for the two
irradiated groups, only energy and time of
exposure parameters differed.
Scanning electron microscopic (SEM)
examination

Amary 1810 SEM provided by IXRF
5501 digitizer system (U.S.A) was used (
National Center of Research, Cairo). All
specimens were air-dried then sputter coated
with gold for SEM examination of transverse
and longitudinal sections of exposed DTs. In
longitudinal sections, DTs” morphology was
examined at the dentin subsurface and at the
most deep end of the tubules adjacent to pulp.
SEM images were captured at magnification
800x, 2000x, 100x. This was followed by
inspection of irradiated groups LI and LII at
low magnification 35x to detect the depth of
laser impact into dentin with SEM digitizer
and to investigate the morphology of the
underlying dentin. For SEM digitizer
analysis, measurements of axial depth of
laser impact into dentin were tabulated in mm
and mean was calculated for statistical
analysis.
Statistical analysis: Data relative to the
irradiated groups were performed by SPSS
(version 20). Quantitative variables were
described by the Mean, Standard Deviation
(SD), the Range (Minimum — Maximum),
Standard Error (SE) and 95% confidence
interval of the mean. Shapiro-Wilk test of
normality was used. Independent samples t-
test was applied to compare the means of the
two irradiated groups. Significance level
considered at P < 0.05.

Results
Morphological observations

Untreated control group CI and CII showed
the same results and were referred to as
control group.

Some terminologies related to laser/dentin
photothermal and thermomechanical tissue
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interactions were used in irradiated groups LI
and LII:

- Dentin melting: alteration in dentin
surface caused by laser photothermal
effect where dentin hydroxyapatite
crystals melt and resolidify upon cooling
taking various forms (eg melting beads
and rugosities..)

- Cuff appearance:  protrusion  of
peritubular dentin encircling opened DTs
resulting from difference in removal of
these two tissues by laser

- Carbonization (burning): color changes
of tooth surface indicative of laser
thermal damage.

- Dentin ablation: dentin removal upon
laser irradiation where water and organic
components of dental hard tissues readily
absorb the high energy of laser and
evaporate provoking micro explosions
resulting in mechanical disruption of the
tissue (thermomechanical interaction).

SEM results of transverse section in DTs

Untreated control group showed a smooth
dentin surface topography, patent DTs and
some scattered debris on the surface (fig.
1A). None of the lased dentin groups showed
signs of cracking or carbonization. In lased
group LI (80 mJ, 60 s), a rough, melted dentin
surface with minute protrusions interspersed
with few larger ones was observed. However,
some opened DTs were detected and areas of
dentin with apparently reduced-diameter
were also seen (fig. 1B). Lased dentin of
group LIT (120 mJ, 30 s) showed a rough
surface with irregular areas of rugosities and
crater-like structures. Other areas revealed
discrete beads of melted dentin blocking DTs
and some scattered opened tubules with
peritubular dentin appearing to be pulled out
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than intertubular dentin giVing a cuff-like SEM results of longitudinal section in DTs at the
subsurface
appearance (ﬁg- IC)- Beneath the occlusal exposed dentin surface, the control

groups showed longitudinal profiles of patent DTs with
opening of some canaliculi while others housed the lateral
branches of odontoblastic processes (fig. 2 A). Both
irradiated groups LI and LII showed an uneven, rough
melted dentin surface with no visible signs of DTs (fig. 2
B&C)

Fig. (2): Scanning electron micrographs of longitudinal
section in dentinal tubules at the subsurface of control (A),
LI (B) and LII (C) groups showing tubules profiles (yellow
arrows) with patent canaliculi (blue arrows) and some lateral
extensions of odontoblastic processes (orange arrows) (A).
Groups LI (B) and LII C show a rough, melted dentin
surface.2000 x

SEM results of longitudinal section of
DTs adjacent to pulp

The control groups showed DTs of normal
architecture near the pulp (fig. 3A).
Irradiated group LI architecture was almost
similar to the control fig. 3B. Group LII

I D S0 showed distinct beads of melted dentin in

Fig. (1): Scanning electron micrographs of transverse the zone adj acent to the pulp (fig. 3C).
section in dentinal tubules of control (A), LI (B) and LII (C)

groups showing patent dentinal tubules (A), minute
protrusions of melted dentin interspersed with few larger
ones and an area of reduced-diameter dentinal tubules (green
arrow) are shown in (B). Note crater-like structure (orange
arrow), cuff-like appearance of peritubular dentin blue arrow
and melted dentin beads in (C).
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melting when compared with group LII table
(1), fig. (5)

Table (1): Statistical results of axial depth (mm) of
subsurface dentin melting in groups LI and LII

95%
Fig. (3): Scanning electron micrographs of Confidence
longitudinal section of DTs at the pulpal Voan o '"tDei;;’:r'e‘:ct:‘e
surface in control (A), LI (B) and LII (C) Group Differen| Differen Wil
groups 100x n=5 Mean | SD ce ce Lower| Upper
v ese Group |0.56 | 0.19
Results of SEM Digitizer and morphology LI 0.0030
of deep dentin in irradiated groups Group 045 | 040 041 | °10 | 0187 0.63 9
Examination of representative SEM LI,{ Significant P<0.05
Digitizer images of irradiated groups
showed laser impact in dentin subsurface Mean values of dentin melting axial
represented by a whitish homogenous zone 0.80 - depth
of melted dentin. In group LI, deeper dentin
showed DTs of normal longitudinal 0.60 - 0.56
architecture. The depth of laser impact in
dentin subsurface of group LII was £0.40 -
apparently shallower (both axially and S
laterally) than group LI, deeper dentin 0.20 - 15
morphology revealed an irregular surface of
elevated bands with absence of normal DTs
architecture. 0.00 -
LI LII

Fig. (5): Bar chart illustrating mean values of axial depth
of dentin subsurface melting (mm) of irradiated groups LI
and LII

Discussion

Er:YAG laser was considered by a variety
of researchers to be the recommended laser
type for treatment of DH due to its superior
absorption properties within hard dental

tissue, as well as its pulp safety over other
Fig. (4): Scanning electron micrographs of longitudinal types 33-35.
section in dentin of the irradiated groups showing depth of
laser impact with measurements of SEM digitizer and

The clinical efficacy of Er:YAG laser was

morphology of deeper dentin surface in groups LI (A) and previously reported to reduce sensitivity of
LII (B). exposed hypersensitive dentin 25,27,29,36—
Statistical analysis 38, the improvement rate documented by Yu
Irradiated group LI showed a significant (P and Chang 38 was as high as 90%. In the

< 0.05) increase in axial depth of DTs current study, the selected energy levels
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were comparable to low energy levels
previously used in clinical studies for tooth
desensitization 27,38,39.

When using Er:YAG laser to treat DH in
dental practice, parameters vary between
device brands due to differences in setups.
Optimal parameters of Er:YAG laser for
desensitization treatment are usually low 30.
However, low level energy is not set in all
devices. Therefore, this study aimed to test
the effect of inversely altering energy level
of Er:YAG laser and its time of exposure
(by increasing energy level and decreasing
time of exposure) on the morphology of
exposed DTs.

Considering that 80 mJ Er:YAG (a
previously used energy level in
desensitization studies) 25,38,39 was the
lowest set energy level used in this study, it
represented the starting value for parameters
exploration with an exposure time of 60 s.
Knowing that high laser energy could be
harmful to dental hard tissues and pulp 40,
the selected energy level and exposure time
of the other irradiated group in this study
were 120 mJ and 30 s respectively.

In the present study, to widely open DTs
simulating dentin hypersensitivity models,
one min application of 35% phosphoric acid
(30, 31) was used on exposed dentin
surfaces. SEM micrographs of transverse
sections of control group showed a smooth
dentin surface, free of smear layer, with
wide-opened DTs which is in agreement
with several studies 29-31,41,42. In
longitudinal sections of the same group,
longitudinal profiles of DTs were seen with
some sporadically projecting lateral
branches of the odontoblastic processes,
which was in accordance with other studies
43-45.

Examination of scanning electron
micrographs of transverse sections of DTs of
group LI revealed a surface with minute
protrusions of melted dentin surface
interspersed with few larger ones and some
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areas of reduced- diameter DTs. These
results were parallel to other studies 29,31
revealing that irradiation of low level
intensity Er: YAG laser (60 mJ for 60 s)
used for desensitization purpose, caused
partial obliteration of exposed DTs in the
irradiated spot as well as signs of dentin
melting that masked the DTs. Our findings
also came along with those of a study 30
exploring the occluding effects of Er:YAG
laser (50 mJ energy and 30s exposure time)
on DTs where melted dentin with bubbles
appearance and few partially occluded DTs
were reported.

Meanwhile, SEM results of group LI were
not similar to those of Cakar et al.46
showing appearance of craters on dentin
surface irradiated with Er:YAG laser of 60
mJ for 10 sec, at 30 Hz frequency. This
discrepancies in results might be attributed
to different laser frequency used. The
frequency was 30 Hz in Cakar’s study,
whereas 5 Hz was used in the present study.
The investigators described the DT orifices
to be obviously occluded but depressed,
giving crater appearance.

One the most approved theories trying to
explain the effect of high power output
lasers; including Er:YAG, on dentin pointed
out to sealing of DTs by dentin melting and
re-crystallization47. It was earlier explained
that thermal energy generated by laser was
quickly absorbed by dentin, melting its
hydroxyapatite structure which upon
cooling, re-solidified forming larger
hydroxyapatite crystals than existed in the
initial structure. By recrystallization of
dentin, a nonporous surface was produced
with partially or totally obliterated DTs 48.
It was further clarified that melting and
fusion of the dentin hard surface layer was a
favorable effect of high power lasers;
attributed to their photothermal mechanism
and consequently occluding opened DTs.
The dentin hydraulic conductance was thus
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decreased with a consequent reduction of
dentin sensitivity 37,49,50.

In addition to occlusion of exposed DTs by
partial melting after low-intensity Er:YAG
irradiation and reduction of the effect of
external stimulation on dental pulp 46, an
analgesic effect on pulpal nerves was
implicated in the process of instant
desensitization 51. The decreased fluid
movement within DTs upon irradiation with
Er:YAG laser was also attributed to
evaporation of the superficial layers of the
dentinal fluid caused by high absorption of
Er:YAG laser emission wavelength in water
38.

In the present study, scanning electron
micrographs of DTs transverse section of
group LII (120 mJ, 30 seconds) revealed an
uneven melted, rough surface with crater-
like structures, occluded DTs with beads of
dentin melting and some others opened
tubules. The opened DTs showed protrusion
of peritubular dentin appearing to be pulled
out and giving cuff- like appearance.

The cuft-like appearance of protruded
peritubular dentin encircling opened DTs
was similarly observed in several studies
52-54 with various parameters of Er:YAG
laser exposure. It was explained that rate of
removal of intertubular dentin was more
than peritubular dentin and that this selective
dentin tissue removal was attributed to the
different water content of these dentin
structures. Intertubular dentin tissues
containing more water are further removed
than peritubular dentin containing reduced
water amount. Protrusion of peritubular
dentin from the surface was also reported by
Wang et al. 55 when dentin was irradiated
with Er:YAG parameters of 100mj energy
level, for 10 s, at SHz frequency, which are
parameters comparable to those used in
group LII.

On the other hand, dentin ablation (removal)
was reported in Nahas’ study 56 upon
irradiating dentin with Er:YAG laser of
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120mj at 10 Hz frequency for 60 s with
air/water coolant and 5 ps pulsed mode.
Despite the same energy level used in the
two studies, we cannot compare our results
with those of Nahas’s due to variations of
other parameters namely, frequency,
exposure time, cooling system (air/water)
and laser operating mode.

In the current study, it could be observed
from the obtained results that the parameters
used in both Er:YAG irradiated groups
modified surface morphology of DTs when
compared with the control. However, it
cannot be affirmed from surface results that
parameters of a specific group were more
aggressive than the other, since a single
morphological pattern was not established
for each group, but rather an involvement of
diverse patterns. Though, it could be
concluded that the parameters used in both
irradiated groups seem to be suitable for
occlusion of DTs.

Many studies focused on investigating the
surface of Er:YAG lased dentin, but a
limited number of studies examined
longitudinal sections of lased dentin. This is
probably due to the fact that available
conventional dentin sample preparation
methods (dentin disc samples), which are
developed for surface investigations do not
allow deep dentin layers examination 57, 58.
In this study, examination of scanning
electron micrographs of dentin subsurface in
irradiated groups LI and LII revealed signs
of melting in dentin subsurface with
masking of longitudinal architecture of DTs,
which is consistent with the scanning
electron micrographs of their DTs’
transverse section.

The most critical issue in any laser therapy
is to determine the correct parameters to
achieve satisfactory results without thermal
detrimental pulpal effects, fractures and
carbonization 31,59,60, so that maximum
laser efficiency could be attained with least
heat effect or damage of dental hard tissues
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56. So, considering that Er:YAG laser gave
satisfactory DTs obliteration results without
fractures and carbonization as revealed from
surface and subsurface results of the two
irradiated groups LI and LII, investigating
the morphology of deeper dentinal tissues
was necessary.

In the current study, examination of
longitudinal sections of DTs near the pulp in
group LI revealed a DT topography almost
similar to that of the control group. This
finding indicates that the Er:YAG
parameters (80mJ - SHz for 60 seconds in
continuous mode) can be considered safe to
pulp. Meanwhile, increasing Er:YAG energy
and shortening its exposure time in group
LII revealed melting beads at the inner end
of DTs with obvious masking of tubules’
architecture. The results of group LII are in
parallel with those of a study 32 reporting a
well-defined melting area masking the DTs’
architecture at their most inner zone, upon
irradiating exposed dentin with Er:YAG of
200 mJ and 30 s exposure time.

It is known that alterations taking place in
hard dental tissues following laser
irradiation are mainly caused by
photothermally-induced temperature rise in
the tissue 34, 35. Pulpal safety was not
considered a significant concern when using
Er:YAG laser because of its negligible
depth of energy penetration 61-64.
Although, it could be suggested from the
melting beads observed at the most inner
side of DTs, in longitudinal section of group
LII, that pulp could be affected upon
increasing energy of Er:YAG to 120 mJ and
decreasing its exposure time to 30 s. Further
studies for intrapulpal temperature
measurements and pulp tissue morphology
could be required to investigate pulp
condition with these suggested parameters.
In the present study, surface scanning
electron micrographs of both Er:YAG lased
groups (LI, LII) revealed absence of surface
cracking or carbonization after irradiation
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indicating absence of undesirable thermal
damage as pointed out by several studies
65—67. Nevertheless, presence of melting
beads in SEM images of longitudinal section
of DTs of group LII near the pulp may
support the contention that thermal effects of
Er:YAG laser irradiation reached the
deepest dentin area and promoted the
observed melting changes. This was further
supported by low magnification
photomicrograhs of group LII where bands
of elevated irregular dentin were seen
underneath the subsurface melted dentin.
The results of group LII are also parallel
with those of Kilinc et al. 63 where Er:YAG
laser was reported to produce less heat on
irradiated surface than on pulpal wall.
It was previously reported that, when used
on hard dental tissues, the wavelength of
Er:YAG laser penetrates approximately 5
micrometers in dentin and ideally, the
remaining dental tissue should not be
affected, thereby allowing minimal damage
to the surrounding tissue 68. The same
investigators also added that spread out of
absorbed laser energy into surrounding
tissue (indirect tissue heating) occuring by a
process of thermal diffusion leads to
undesirable thermal effects and therefore
must be avoided. In longitudinal sections of
group LII of the herein study, appearance of
melting beads in dentin near pulp suggested
that laser parameters set (120 mJ, 30
sec,5Hz) can cause spread out of irradiated
Er:YAG laser energy into deeper dentin.
Due to scarcity of studies conducted
to examine the dentin underlying Er:YAG
lased, exposed dentin surface 67,
longitudinal sections of the irradiated groups
were inspected at low magnification with
SEM Digitizer to investigate the depth of
Er:YAG laser impact in dentin subsurface.
Morphology of underlying dentin was also
examined.
Statistical results of SEM Digitizer revealed
that depth of laser dentin melting in group
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LI was significantly increased compared to
group LII which also points out that
obliteration depth of DTs in group LI was
greater than group LII. Variation in
obliteration depth of the DTs observed in the
two irradiated Er:YAG groups is consonant
with the results of several studies
31,32,69,70 indicating that diverse
parameters of Er:Y AG laser below ablation
threshold could be a promising treatment for
reducing permeability through exposed
dentinal tubules, but to varying degrees and
depths.

After examining morphology of DTs
underneath the irradiated area in the three
longitudinal sections of the irradiated groups
of this study, it could be noted that: in
irradiated group LI, directly beneath the
melted dentin subsurface, DTs were almost
intact till reaching the pulp cavity. Whereas
in irradiated group LII, DTs were directly
affected beneath the melted dentin
subsurface till their most inner/pulpal end
where melted beads were observed. It was
surprisingly noted that though the depth of
laser impact in group LII was significantly
decreased compared to group LI, yet deep
dentin of group LII was adversely affected
which could also have a detrimental effect
on pulp. This study provides useful
information on the choice of appropriate
parameters to use during application of
Er:YAG laser for desensitization purposes.

Conclusion:

Based on the morphological results
of this in vitro study, it could be concluded
that Er:Y AG laser parameters set of (80 mJ,
5 Hz, 60 s), under a water spray was
effective in occluding exposed dentinal
tubules and harmless to deeper dentin
tissues, which provided the theoretical basis
for safe dentin hypersensitivity treatment.

. When increasing energy and
decreasing exposure time (120 mJ, 30 s) of
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Er:YAG laser under the same other working
conditions, exposed dentinal tubules were
adequately occluded, but depth of laser
impact was significantly reduced compared
to (80 mJ, 60 s) parameters. Moreover,
Er:YAG parameters (120 mJ, 30 s)
adversely affected the morphology of pulpal
end of the dentinal tubules which could be
detrimental to dental pulp.

Recommendation

. Further studies are recommended to
investigate safety of suggested parameters of
this study on dental pulp.

. Studies simulating intraoral
conditions, with brushing and acidic
challenges are required to investigate
whether suggested parameters of this study
give long-lasting results in treating dentin
hypersensitivity.

. A clinical study using the suggested
parameters should be conducted for safe and
effective treatment optimization.
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