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In order to learn more about how the Nd: YAG laser affects enamel ,dentin, and pulp,
Scholarly , articles were acquired from three distinct sources.in those study , the three
tissues or a portion of them were exposed to the Nd:YAG radiation .beam of YAG laser,
largely in vitro, and the results were later seen. The hardness and acid resistance The
hardness and acid resistace of enamel increased, making the laser a realistic choice to
offer some defense against tooth cavities.

Moreover, the roughness increased. Some laser settings produced a surface that looked
like glass. Surface alterations resembling acid etching were achieved by various lasing
settings. Dentinal tubules were blocked and its permeability decreased. This could
account for the decrease in dentin hypersensitivity following lasing. Both enamel and
dentin developed cracks and microfissures as a result of prolonged exposure and
increased beam energy. A study revealed that although the laser has been used to remove
the smear layer from dentin, it may not be efficient. The pulp got pain relief brought on by
laser. The laser demonstrated that it can enhance pulp local blood flow.
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Introduction:

Light Amplification by Stimulated Emission of Radia
tions referred to as LASER. Devices based on this id
ea use a medium to create a coherent beam of light
with a single wavelength. A heat source or a light so
urce pumps energy into the lasing material.

This theory enables the rapid transmission of |

arge amounts of energy to a small region over a
short period of time, resulting in a localized in
crease in temperature [1].

The neodymiumdoped yttrium aluminum garn

et (Nd:YAG) laser is

one that has been put to use.[2] It is now regar

ded as by far the most widely usedSolidstate la

ser and has grown significantly in relevance in

a variety of sectors, including medicine. [3] Ith

as been utilized in a variety of medical specialti

es, including surgery, neurology, and ophthalm
ology. [4] The purpose of this study is to collect

factual information about

the effects of the Nd:YAG laser on dental ename
], dentin, and pulp, particularly in permanent t
eeth, from published research documents.

Laser Nd:YAG

The neodymiumdoped yttrium aluminum garn
et (Nd:Y3Al5012), which serves as the laser's |
asing medium, is a solidstate laser.[5] Itis ofte
n optically pumped by an LED. The predominan
t emission wavelength is 1064 nm.
Furthermore, emissions are present at 946, 112
0, 1320, and 1440 nm. [4] Due to the high therm
al conductivity of Nd:YAG, it can shoot the beam
continuously or in pulsed mode. [2] An optical ¢
able is utilized to deliver the

laser beam, and lenses are employed to concentr
ate it.[6]
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Figure 1 Fluorescence spectrum of

Nd:YAG Laser(Adapted)[7]
Pulp, Dentin, and Enamel

Every tooth has an enamel crown, which isaw
hite, translucent covering of

calcified tissue.[8] It acts as a layer of protectio
n. The cusp tip of a molar has enamel that is 2.5
mm thick, but the tooth cervix has enamel that
is as thin as a knife.

Enamel

Dentin

Gingiva

Pulp
chamber
(blood vessels
& nerves)

Cementum

Jaw
bone

The dentin, a partly calcified tissue with a thick
ness of roughly 3 to10mm, is located deep with
in the enamel. The pulp is a wellvascularized co
nnective tissue that makes up the core. [9], [10]

— Crown

— Neck

— Root

Figure 2 Diagram of a human molar[11]

Enamel

The enamel is brittle and considered the
hardest calcified tissue in the body.[12} [13] [t is
non-vital and not sensitive. It is produced by
specialized epithelial cells called the
ameloblasts. It covers the coronal dentin and
decreases in thickness towards the tooth

cervix. It is translucent with a grayish or
yellowish white color.®l The enamel is
composed mainly of hydroxyapatite crystals.
These crystals are arranged in rods that follow
a tortuous course from DE] to the tooth surface
and are key-hole shaped in cross-section.[14]. [15]
The head of the key-hole shape and the tail are
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called the rod head and the interprismatic
substance, respectively. The width of each rod
varies along its length with an average of 4um.
There is a small space between the rods
occupied by an organic matrix called the rod
sheath.[¥)JChemically, enamel is composed of
96% inorganic material with the remaining 4%
being organic material and water. The
inorganic material is the hydroxyapatite

Ca10(P0O4)6(OH4)2.[16] During tooth
development, magnesium and fluoride may be
incorporated into the hydroxyapatite crystals
and replace calcium and  hydroxyl,
respectively.l’l The organic component is made
of  proteins; amelogenins and non-
amelogenins.[17] Also, enamel may contain iron,
manganese, lead, fluoride and other elements
in small amounts.[18]

Tail

Figure 3 Diagram of enamel rods(adapted)[10]

Dentin

The tooth dentin is yellow in color, brighter in
young individuals and gets darker with age. It
is viscoelastic and can withstand a slight elastic
deformation without fracturing. It consists of
has inorganic matter (65%) and organic matter
and water (35%).[°] The organic part is
composed of collagen fibrils arranged in a
network and embedded in a ground substance
of mucopolysaccharides. The inorganic part is
made of plate-shaped hydroxyapatite crystals
that are much smaller than enamel
hydroxyapatite crystals.[6]

Structurally, the dentin is penetrated by
tubules that run at right angles from the pulp
and end up perpendicular to the DE] and CE]
making an S-shaped path in most of dentin.
They are called the dentinal tubules, each one
of them has a diameter of 1-4um and they
contain the cytoplasmic process of the
odontoblasts, the cells responsible for forming
the dentin.[29] Near the pulp, there are 50,000-

90,000 dentinal tubules per square millimeter.
Their diameter is smaller near the DEJ and gets
larger towards the tooth pulp.[201 Each tubule
has microtubules of less than 1um diameter
branching from it at right angles every 1-2um
of the tubule length.[21]

The material that forms the wall of each
dentinal tubule is called the peritubular dentin
and the material that forms the dentin between
the tubules is called the intertubular dentin, is
less mineralized and contains more organic
matrix than peritubular dentin.[16l There are
hypomineralized areas in the dentin called the
interglobular dentin.[22] The dentinal fluid is
present in the periodontoblastic space,
between the odontoblast process and the
peritubular dentin. Growth of dentin is
continuous and there is an unmineralized layer
of predentin around the pulp that has been
recently secreted by the odontoblasts that will
undergo mineralization to form a new layer of
dentin.[®]
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Figure 4 Photomicrograph showing enamel and dentin with dentinal tubules(adapted)[9]

Pulp

Peripherally, there are the odontoblasts,
surrounding pulp and secreting the predentin.
There is an area devoid of cells, termed the cell-
free zone, found internal to the odontoblasts
and provides space for their pulp-ward
movement. Deep to the cell-free zone, there is
the cell-rich zone which has fibroblasts, stem
cells and defense cells. Internally, there are the
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main nerve trunks, lymph and blood vessels.
The nerves extend peripherally and most of
them terminate near the odontoblasts, but
some extend into the dentinal tubules.[16)
[19The intercellular substance contains
glycoproteins, proteoglycans and
glycosaminoglycans. Also, collagen fibers are
present in the pulp, mainly type I collagen.
There is type III collagen as well.[°]

onding

Rough-aurface
oD e
reticulum

Golg spoaretus

Figure 2 Diagram of pulp zones|[9]

Results

Enamel

The laser showed its ability to significantly
increase acid resistance and decrease
demineralization.[26] [27] Structural water and
carbonate can be reduced.[?8] There were
surface modifications including glass-like

areas, increased roughness and areas similar to
acid-etching, having honeycomb
appearance.[?91-[31] With high exposure, cracks
and fissures can form.[32] There was an increase
in hardness as well, but the increase was not
significant.[26]. [31]
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Figure 3(a) Surface morphology of a laser-etched sample with a fluence of 120 J/cm2 at 1000x
magnification.(b) Surface morphology of a laser-etched sample with a fluence of 80 J/cm2 at
1000x magnification.(c) Surface morphology of an acid-etched sample at 500x.(e) Scanning
electron microscopic appearance of laser-etched enamel at 20 Hz 1.25 W. Magnification,

800x.[30], [32]

Dentin

The laser can cause melting and
recrystallization of the superficial layer of
dentin, decrease permeability and effectively
obstruct dentinal tubules.331-38] The effects
reduced dentin hypersensitivity for at least 6
months.[391 It can also cause a decrease in Ca/P
ratio without changing the mean percentage of
Ca, Mg, K, Na and P.[*0] There was also a
decrease in the hardness of dentin and its
elasticity.[*1]

A study employed scanning electron
microscopy and showed that the irradiated
dentin demonstrated a sponge-like surface
with large cracks but no exposed dentinal
tubules.[*2] High exposure can cause those
cracks to form.[*3] The laser caused a decrease
in root dentin permeability.l#41-[46] [t may have
no morphological or histological changes when
used with certain lasing settings and can have
no effects on the mineral content.[47]. [48]

Figure 4 Photomicrograph of dentin surface after lasing with Nd:YAG laser showing an extensive
sponge-like smear layer and some cracks in the surface (32000)./42]

Pulp

The laser can produce pulpal analgesia by
suppressing intradental nerve response to
electrical and mechanical stimuli.[*?! An in vitro
study showed that the laser did not cause any
injuries to the fibroblasts and does not

promote collagen synthesis.501 [t is highly
likely that there will be no effects if there is
1mm dentin layer over the pulp.[51l The laser
can improve local blood flow without the need
for directly irradiating the pulp.[52]
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Discussion

The acid resistance obtained from irradiating
enamel might be used as a preventive measure
against dental caries provided that the beam
energy is suitable and a photoabsorber is
used.[26] Experimentation proved that laser-
etching up to 1.2W with 20Hz wasn’t as good
for bonding dental composite restorative
materials as the conventional acid etching
technique even with a laser-enhancing gel.[32]
As for the dentin, the laser with 1W, 15Hz can
be used to reduce dentin hypersensitivity for at
least half a year.[39] Although, the Nd:YAG
laser shows promising results in some cases, it
alone might not be the best option for this type
of treatment.[39], [53]-[55] Parameters of
1.25W and 20Hz should be avoided as they
produce  microcracks in enamel and
dentin.[32], [43] The Nd:YAG laser, even
though it promotes partial removal of debris, a
study showed that the smear layer and debris
are removable but a different study claimed it
wasn'’t effective in removing them.[56]-[58] In
a case study, the laser was employed in pulp
capping without postoperative
complications.[59] Parameters of 1.1W ,15Hz,
150ps pulse and 240s produced pulpal
analgesia without significant tissue
destruction.[49] Further research is required
to study the pulpal effects of the laser.

References

[1] “Laser - Wikipedia.”
https://en.wikipedia.org/wiki/Laser
(accessed Apr. 23, 2022).

[2] R. Withnall, “Spectroscopy: Raman
Spectroscopy,” in Encyclopedia of
Modern Optics, Volume IV, vol. 1V, B.
Guenther and D. Steel, Eds. Elsevier
Inc, 2004, pp. 363-364. doi:
10.1016/B0-12-369395-0/00960-X.

[3] W. Koechner, Solid-State Laser
Engineering. Springer Berlin
Heidelberg, 2013. [Online]. Available:
https://books.google.iq/books?id=ym
zrCAAAQBA]

[4] H. Jelinkova, Lasers for Medical
Applications: Diagnostics, Therapy and
Surgery. Elsevier Science, 2013.
[Online]. Available:

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

https://books.google.iq/books?id=dg
9IAgAAQBA]

“Nd:YAGlaserWikipedia.”https://en.w
ikipedia.org/wiki/Nd:YAG_laser#cite_
note-Koechner2.3-1 (accessed Apr.
23,2022).

C. Guo and S. C. Singh, Handbook of
Laser Technology and Applications
Second Edition. CRC Press, 2021.
[Online]. Available:
https://books.google.iq/books?id=ty
HhuQEACAA]

N. P. Barnes and B. M. Walsh,
“Amplified spontaneous emission-
application to Nd:YAG lasers,” IEEE
Journal of Quantum Electronics, vol.
35, no. 1, pp. 101-109, 1999, doi:
10.1109/3.737626.

R. H. W. Brodbelt, W. ]. O’brien, P. L.
Fan, ]J. G. Frazer-Dib, and R. yu,

“Translucency of human dental
enamel,” ] Dent Res, vol. 60, no. 10, pp.
1749-1753, 1981, doi:

10.1177/00220345810600100401.
G. S. Kumar, E. India, and B. ]. Orban,

Orban’s Oral Histology and
Embryology. Elsevier India, 2015.
[Online]. Available:

https://books.google.iq/books?id=v8

sQMQAACAA]J

R. D. H. M. S. Margaret J. Fehrenbach
and T. Popowics, Illustrated Dental
Embryology, Histology, and Anatomy.

Elsevier Health Sciences, 2015.
[Online]. Available:
https://books.google.iq/books?id=uz
FkBgAAQBA]

“Human tooth - Wikipedia.”

https://en.wikipedia.org/wiki/Huma

n_tooth (accessed Apr. 22, 2022).

S. Park, J. B. Quinn, E. Romberg, and D.
Arola, “On the brittleness of enamel
and selected dental materials,” Dental
Materials, vol. 24, no. 11, pp. 1477-
1485, Nov. 2008, doi:
10.1016/j.dental.2008.03.007.

“How Strong Are Teeth, Really?”
https://www.mouthhealthy.org/en/fu

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |62



Volume 21| August 2023

ISSN: 2795-7667

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

n-teeth-facts-part-2 (accessed Apr. 22,
2022).

G. Daculsi, J. Menanteau, L. M. Kerebel,
and D. Mitre, “Length and shape of
enamel crystals,” Calcif Tissue Int, vol.
36, no. 5, pp. 550-555, 1984, doi:
10.1007/BF02405364.

C. P. Fernandes and O. Chevitarese,
“The orientation and direction of rods
in dental enamel,” J Prosthet Dent, vol.
65, no. 6, pp. 793-800, 1991, doi:
10.1016/5S0022-3913(05)80015-0.

A. Nanci, Ten Cate’s Oral Histology
Development, Structure, and Function,
8/e. Elsevier India, 2012. [Online].
Available:
https://books.google.iq/books?id=57
KESnuX2i0C

A. Gil-Bona and F. B. Bidlack, “Tooth
Enamel and Its Dynamic Protein
Matrix,” International Journal of
Molecular Sciences, vol. 21, no. 12, pp.
1-25, 2020, doi:
10.3390/1)MS21124458.

Z. Qamar, Z. B. Haji Abdul Rahim, H. P.
Chew, and T. Fatima, “Influence of
trace elements on dental enamel
properties: A review.,” | Pak Med
Assoc, vol. 67, no. 1, pp. 116-120, Jan.
2017.

B. K. B. Berkovitz, G. R. Holland, and B.
J. Moxham, Oral Anatomy, Histology
and Embryology E-Book. Elsevier Health

Sciences, 2017. [Online]. Available:
https://books.google.iq/books?id=-
jBWDWAAQBA]

G. W. Marshall, “Dentin: microstructure
and characterization,” Quintessence Int,
vol. 24, no. 9, pp. 606-17, Sep. 1993,

Accessed: Apr. 22, 2022. [Online].
Available:
https://pubmed.ncbi.nlm.nih.gov/82724
99/

A. Boyde and K. S. Lester, “An electron
microscope study of fractured dentinal
surfaces,” Calcified Tissue Research, vol.
1, no. 1, pp. 122-136, Dec. 1967, doi:
10.1007/BF02008082.

C. Jayawardena, T. Nandasena, A.
Abeywardena, and D. Nanayakkara,

[23]

[24]

[25]

[26]

[27]

[28]

[29]

“Regional distribution of interglobular
dentine in human teeth,” Archives of Oral
Biology, vol. 54, no. 11, pp. 1016-1021,

Nov. 2009, doi:
10.1016/].ARCHORALBIO.2009.09.001.
“Google Scholar.”
https://scholar.google.com/  (accessed
Apr. 23, 2022).

“ResearchGate | Find and share
research.”

https://www.researchgate.net/
(accessed Apr. 23, 2022).

“PubMed.”
https://pubmed.ncbi.nlm.nih.gov/
(accessed Apr. 23, 2022).

D. Korytnicki, M. P. A. Mayer, M. Daronch,
J. da M. Singer, and R. H. M. Grande,
“Effects of Nd:YAG Laser on Enamel
Microhardness and Dental Plaque
Composition: An in Situ Study,”
Photomedicine and Laser Surgery, vol. 24,
no. 1, pp. 59-63, Feb. 2006, doi:
10.1089/ph0.2006.24.59.

J. E. P. PELINO, J. B. MELLO, C. P.
EDUARDO, and A. 0. C. JORGE, “In Vitro
Study of the Nd:YAG Laser Effect on
Human Dental Enamel: Optical and
Scanning Electron Microscope Analysis,”
Journal of Clinical Laser Medicine &
Surgery, vol. 17, no. 4, pp. 171-177, Jan.
1999, doi: 10.1089/¢clm.1999.17.171.

A. M. Corréa-Afonso, L. Bachmann, C. G.
de Almeida, R. G. P. Dibb, and M. C.
Borsatto, “Loss of structural water and
carbonate of Nd:YAG laser-irradiated
human enamel,” Lasers in Medical
Science, vol. 30, no. 4, pp. 1183-1187,
May 2015, doi: 10.1007/s10103-014-
1532-5.

R. Fuhrmann, N. Gutknecht, A. Magunski,
F. Lampert, and P. Diedrich,
“Conditioning of Enamel with Nd:YAG
and CO2 Dental Laser Systems and with
Phosphoric Acid An In-Vitro Comparison
of the Tensile Bond Strength and the
Morphology of the Enamel Surface,”
Journal of Orofacial Orthopedics [/
Fortschritte der Kieferorthopddie, vol. 62,
no. 5 pp. 375-386, Sep. 2001, doi:
10.1007/PL00001943.

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |63



Volume 21| August 2023

ISSN: 2795-7667

[30]

[31]

[32]

[33]

[34]

[35]

[36]

F. M. Suhaimi, N. Z. Zainol Alam, S. Mat
Ariffin, N. A. Abd. Razak, and M. K. A. A
Razab, “Surface modifications of human
tooth using Nd:YAG laser for dental
applications,” in 2017 39th Annual
International Conference of the IEEE
Engineering in Medicine and Biology
Society (EMBC), Jul. 2017, pp. 4537-
4540. doi:
10.1109/EMBC.2017.8037865.

M. Majori, L. Manzon, S. Pane, and R.
Bedini, “Effects of Nd:YAG laser on dental
enamel.,” | Appl Biomater Biomech, vol. 3,
no. 2, pp. 128-33.

M. T. Ariyaratnam, M. A. Wilson, 1. C.
Mackie, and A. S. Blinkhorn, “A
comparison of surface roughness and
composite/enamel bond strength of
human enamel following the application
of the Nd:YAG laser and etching with
phosphoric acid.,” Dent Mater, vol. 13, no.
1, pp. 51-5, Jan. 1997, doi:
10.1016/s0109-5641(97)80008-5.

D. Pereira, A. Freitas, L. Bachmann, C.
Benetti, D. Zezell, and P. Ana, “Variation
on Molecular Structure, Crystallinity, and
Optical Properties of Dentin Due to
Nd:YAG Laser and Fluoride Aimed at
Tooth Erosion Prevention,” International
Journal of Molecular Sciences, vol. 19, no.
2, p. 433, Feb. 2018, doi:
10.3390/ijms19020433.

S. Aghayan, S. Fallah, and N. Chiniforush,
“Comparative Efficacy of Diode, Nd:YAG
and Er:YAG Lasers Accompanied by
Fluoride in Dentinal Tubule
Obstruction,” Journal of Lasers in Medical
Sciences, vol. 12, no. 1, pp. e63-e63, Oct.
2021, doi: 10.34172/jlms.2021.63.

L. Al-Saud and H. Al-Nahedh, “Occluding
Effect of Nd:YAG Laser and Different
Dentin Desensitizing Agents on Human
Dentinal Tubules In Vitro: A Scanning
Electron  Microscopy Investigation,”
Operative Dentistry, vol. 37, no. 4, pp.
340-355, Jul. 2012, doi: 10.2341/10-
188-L.

B.S. Lee, C. P. Lin, F. H. Lin, and W. H. Lan,
“Ultrastructural changes of human
dentin after irradiation by Nd:YAG laser,”

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Lasers in Surgery and Medicine, vol. 30,
no. 3, pp. 246-252, Mar. 2002, doi:
10.1002/1sm.10038.

M. F. de Magalhdes, E. Matson, W. de
Rossi, and J. Bento Alves, “A
Morphological in Vitro Study of the
Effects of Nd:YAG Laser on Irradiated
Cervical Dentin,” Photomedicine and
Laser Surgery, vol. 22, no. 6, pp. 527-532,
Dec. 2004, doi:
10.1089/pho.2004.22.527.

W. LAN, B. LEE, H. LIU, and C. LIN,
“Morphologic Study of Nd:YAG Laser
Usage in Treatment of Dentinal
Hypersensitivity,” Journal of Endodontics,
vol. 30, no. 3, pp. 131-134, Mar. 2004,
doi: 10.1097,/00004770-200403000-
00001.

R. Birang, J. Poursamimi, N. Gutknecht, F.
Lampert, and M. Mir, “Comparative
evaluation of the effects of Nd:YAG and
Er:YAG laser in dentin hypersensitivity
treatment,” Lasers in Medical Science, vol.
22, no. 1, pp. 21-24, Feb. 2007, doi:
10.1007/s10103-006-0412-z.

M. A. Malkog¢ and M. Sevimay, “Evaluation
of mineral content of dentin treated with
desensitizing agents and neodymium
yttrium-aluminium-garnet (Nd:YAG)
laser,” Lasers in Medical Science, vol. 27,
no. 4, pp. 743-748, Jul. 2012, doi:
10.1007/s10103-011-0954-6.

B. S. Lee, C. P. Lin, F. H. Lin, U. M. Li, and
W. H. Lan, “Effect of Nd:YAG Laser
Irradiation on the Hardness and Elastic
Modulus of Human Dentin,” Journal of
Clinical Laser Medicine & Surgery, vol. 21,
no. 1, pp. 41-46, Feb. 2003, doi:
10.1089/10445470360516734.

C. TURKMEN, M. GUNDAY, M.
KARACORLU, and B. BASARAN, “Effect of
C02, Nd:YAG, and ArF Excimer Lasers on
Dentin Morphology and Pulp Chamber
Temperature: An In Vitro Study,” Journal
of Endodontics, vol. 26, no. 11, pp. 644-
648, Nov. 2000, doi: 10.1097/00004770-
200011000-00003.

M. T. Ariyaratnam, M. A. Wilson, and A. S.
Blinkhorn, “An analysis of surface
roughness, surface morphology and

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |64



Volume 21| August 2023

ISSN: 2795-7667

[44]

[45]

[46]

[47]

[48]

[49]

[50]

composite/dentin bond strength of
human dentin following the application
of the Nd:YAG laser,” Dental Materials,
vol. 15, no. 4, pp. 223-228, Jul. 1999, doi:
10.1016/S0109-5641(99)00035-4.

A. C. Corréa Aranha, F. B. Domingues, V.
0. Franco, N. Gutknecht, and C. de Paula
Eduardo, “Effects of Er:YAG and Nd:YAG
Lasers on Dentin Permeability in Root
Surfaces: A Preliminary in Vitro Study,”
Photomedicine and Laser Surgery, vol. 23,
no. 5 pp. 504-508, Oct. 2005, doi:
10.1089/pho.2005.23.504.

C. Moura-Netto, C. de A. B. Guglielmi, A. C.
V. Mello-Moura, R. M. Palo, D. P. Raggio,
and C. L. Caldeira, “Nd:YAG laser
irradiation effect on apical intracanal
dentin - a microleakage and SEM
evaluation,” Brazilian Dental Journal, vol.
22, no. 5, pp. 377-381, 2011, doi:
10.1590/S50103-64402011000500005.
M. Esteves-Oliveira, C. A. B. de Guglielmi,
K. M. Ramalho, V. E. Arana-Chavez, and C.
P. de Eduardo, “Comparison of dentin
root canal permeability and morphology
after irradiation with Nd:YAG, Er:YAG,
and diode lasers,” Lasers in Medical
Science, vol. 25, no. 5, pp. 755-760, Sep.
2010, doi: 10.1007/s10103-010-0775-z.
A. Chan, A. Punnia-Moorthy, and P.
Armati, “Low-power pulsed Nd:YAG laser
irradiation for pre-emptive anaesthesia:
A morphological and histological study,”
LASER THERAPY, vol. 23, no. 4, pp. 255-
262, 2014, doi: 10.5978/islsm.14-0OR-19.
H. S. Topguoglu and M. Késeoglu, “Effect
of Er:YAG and Nd:YAG lasers on the
mineral content of root canal dentin,”
Lasers in Medical Science, vol. 30, no. 2,
pp- 809-813, Feb. 2015, doi:
10.1007/s10103-013-1438-7.

A. Chan, P. Armati, and A. P. Moorthy,
“Pulsed Nd: YAG Laser Induces Pulpal
Analgesia,” Journal of Dental Research,
vol. 91, no. 7_suppl, pp. S79-S84, Jul.
2012, doi: 10.1177/0022034512447947.
R. A. Barkhordar, Q. P. Ghani, B. A.
Enriquez, and M. Z. Hussain, “Effect of
Nd:YAG collagen synthesis by human

[51]

[52]

[53]

[54]

[55]

[56]

[57]

pulp fibroblasts,” Apr. 1996, p. 2. doi:
10.1117/12.238751.

J. White, H. E. Goodis, and T. E. Daniels,
“Effects of Nd:YAG laser on pulps of
extracted teeth,” Lasers in the Life
Sciences, vol. 4, pp. 191-200, Jan. 1991.

H. Yamaguchi et al, “Nd:YAG laser
irradiation of the human dental pulp:
Implications as a predictor of pulp
hemodynamics,” Lasers in Surgery and
Medicine, vol. 26, no. 3, pp. 270-276,
2000, doi: 10.1002/(SICI)1096-
9101(2000)26:3<270::AID-
LSM4>3.0.CO;2-9.

N. G. Kumar and D. S. Mehta, “Short-Term
Assessment of the Nd:YAG Laser With
and Without Sodium Fluoride Varnish in
the Treatment of Dentin Hypersensitivity
- A C(linical and Scanning Electron
Microscopy Study,” Journal of
Periodontology, vol. 76, no. 7, pp. 1140-
1147, Jul. 2005, doi:
10.1902/jop.2005.76.7.1140.

A. Dilsiz, T. Aydin, V. Canakci, and M.
Gungormus, “Clinical Evaluation of
Er:YAG, Nd:YAG, and Diode Laser
Therapy for Desensitization of Teeth
with Gingival Recession,” Photomedicine
and Laser Surgery, vol. 28, no. S2, p. S-11-
S-17, Oct. 2010, doi:
10.1089/pho.2009.2593.

K. Ozlem, G. M. Esad, A. Ayse, and U.
Aslihan, “Efficiency of Lasers and a
Desensitizer Agent on Dentin
Hypersensitivity Treatment: A Clinical
Study.,” Niger J Clin Pract, vol. 21, no. 2,

pp- 225-230, Feb. 2018, doi:
10.4103/njcp.njcp_411_16.
V. Kaitsas, A. Signore, L. Fonzi, S.

Benedicenti, and M. Barone, “Effects of
Nd: YAG laser irradiation on the root
canal wall dentin of human teeth: a SEM
study.,” Bulletin du Groupement
international  pour la recherche
scientifique en stomatologie &
odontologie, vol. 43, no. 3, pp. 87-92.

C. de Moura-Netto, A. A. M. de Moura, H.
Davidowicz, C. E. Aun, and M. P. do S.
Antonio, “Morphologic Changes and
Removal of Debris on Apical Dentin

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |65



Volume 21| August 2023

ISSN: 2795-7667

[58]

[59]

Surfaces after Nd:YAG Laser and Diode
Laser Irradiation,” Photomedicine and
Laser Surgery, vol. 26, no. 3, pp. 263-266,
Jun. 2008, doi: 10.1089/pho.2007.2180.
B. H. Kivang, O. I. A. Ulusoy, and G.
Gorgiil, “Effects of Er:YAG laser and
Nd:YAG laser treatment on the root canal
dentin of human teeth: a SEM study,”
Lasers in Medical Science, vol. 23, no. 3,
pp. 247-252, Jul. 2008, doi:
10.1007/s10103-007-0474-6.

C. Fornaini and J.-P. Rocca,
“Reattachment of a Fractured Anterior
Tooth Segment With Pulp Exposure via
Er:YAG and Nd:YAG Lasers,” Trauma
Monthly, vol. 20, no. 4, Nov. 2015, doi:
10.5812 /traumamon.21470.

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |66



