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Caries removal by Er,Cr:YSGG laser and Air-rotor
handpiece comparison in primary teeth treatment:
an in vivo study

Smriti Johar, Mridula Goswami, Gyanendra Kumar, Jatinder Kaur Dhillon
Pedodontics & Preventive Dentistry, Maulana Azad Institute of Dental Sciences, New Delhi

Aim: The aim of this study was to evaluate and compare caries removal by Er,Cr:YSGG Laser and con-
ventional method using Air-rotor handpiece in primary teeth.

Materials and Methods: 25 children with at least two class I carious lesions on primary teeth with Di-
agnodent readings not differing more than + 10 for both teeth were included in the study. All 50 teeth in
the study received treatment by the same operator. Time taken for caries removal was recorded using a
timer. Pain assessment was done using Wong Baker Modified Faces Pain Rating Scale and Visual Analog
Scale before and after the procedure. After caries removal, caries detection dye was applied to the pre-
pared cavity to check the efficacy of the procedure. In addition, after completion of treatment, each child
was asked to indicate which method of caries removal, Er,Cr:YSGG Laser or Air-rotor handpiece, was
more comfortable.

Results: The difference between the mean values for post-procedural Wong Baker Faces Pain Rating
Scale scores and Visual Analog Scale scores in Group A and Group B were compared, which showed that
children experienced less pain during the caries removal procedure with Er,Cr:YSGG Laser than with
Air-rotor handpiece. Time taken for caries removal procedure was more in Group A than in Group B. It
was seen that in both the groups caries detection dye was completely removed and both the procedures
were equally efficacious for caries removal. Children indicated caries removal procedure with Laser to be
more comfortable.

Conclusion: Within the parameters and limitations of the present study, it is suggested that Er,Cr:YSGG
Laser seems to be an acceptable tool for caries removal in primary teeth. Children found caries removal
with Er,Cr:YSGG Laser to be more comfortable even though time taken was more than the conventional
method using Air-rotor handpiece.
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Introduction

Air-rotor handpieces and burs are among the most fre-
quently used mechanical devices for caries removal as it
is cost-effective, less time consuming and easy to use.
However, their use has several disadvantages such as
high-pitched noise and bone-conducted vibrations that
often make patients feel uncomfortable. The noise and vi-
brations of a conventional handpiece may be terrifying to
children and lead to increase in dental anxiety. ¥ This
may also lead to unwanted head and body movements
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due to anxiety. To overcome these advantages various
techniques are available such as air-abrasion, air-polish-
ing, ultrasonication, sono-abrasion, chemo-mechanical
methods and Lasers. ?

Erbium Laser have been introduced for various hard
and soft tissue applications including caries removal. The
Er,Cr:YSGG Laser has an emission wavelength of 2780
nm, and is strongly absorbed by water and hydroxyapa-
tite. This energy when absorbed by water is used to
cause rapid vaporization and to create microexplosions in
hard tissue. Ideally, the remaining dental tissue beneath
should not be affected by the ablation, thereby allowing
precise control and minimal damage to the surrounding
tissue. ¥ The Erbium Laser's shallow depth of tissue pene-
tration, high affinity with water and lack of thermal dam-
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age make it an ideal Laser for paediatric dentistry. ¥

The aim of this in vivo study was to compare the
caries removal using Er,Cr:YSGG Laser and Air-rotor
handpiece in primary teeth.

Materials and methods

The present study was done after obtaining prior approv-
al from the ethical committee of the institution. Study
sample comprised of 50 teeth in 25 children aged 6-10
years, who visited the outpatient department of Pedodon-
tics and Preventive Dentistry, at Maulana Azad Institute of
Dental Sciences, New Delhi. The sample size was estimat-
ed based on the previous literature findings and by con-
sulting a biostatistician. Twenty five children with atleast
two class I carious lesions on primary teeth were includ-
ed in the study. In each child one tooth was treated with
Er,Cr:YSGG Laser (Waterlase, Biolase Tech Inc, San Clem-
ente,CA) and the other with Air-rotor handpiece (Pana
Max AIR, NSK,Japan), making total study sample as 50
teeth (25 children).

Total Sample size N=50 teeth
(25 children)

/ \
GROUP A GROUP B
I |

Caries removal using Caries removal using
Er,Cr:'YSGG LASER Air-rotor Handpiece

Written Informed content was obtained from the
parent/ guardian accompanying the child. The teeth were
selected for the procedure if the inclusion and exclusion
criteria were fulfilled. Diagnodent (Diagnodent, Kavo, Jo-
inville, SC, Brazil) readings were taken for each tooth.
Children with at least two class I cavities, with Diagno-

dent readings not differing more than +10 for both teeth,
were included in the study. All 50 teeth in the study re-
ceived treatment by the same operator. Two teeth in each
child were treated. One tooth was prepared using the
Er,Cr:YSGG Laser (Group A), and the other tooth was
prepared using a conventional high-speed Air-rotor hand-
piece (Group B). Both procedures were performed on
the same day by a single operator. The decision as to
which tooth should be prepared by Er,Cr:YSGG Laser or
Air-rotor handpiece was selected randomly by means of
flipping a coin. The sequence of caries removal with
Er,Cr:YSGG Laser and Air-rotor handpiece was alternated
from child to child and isolation was achieved with the
help of rubber dam.

In Group A (Er,Cr:YSGG Laser) protective goggles
specific for the wavelength used were worn to protect the
eyes of both the operator and the child. The Laser beam
was delivered through an articulated arm with a 90°
handpiece and a 600p Laser tip in non-contact mode with
water-cooling. Removal of caries was done with Laser ir-
radiation using Er,Cr:YSGG Laser with the following pa-
rameters - Power-6 watt, frequency-25 hertz, water:air ra-
tio-60:40, Fluence-55.5 J/cm?, Pulse duration- 140
microseconds. Time taken for caries removal was record-
ed using a timer beginning from the first Laser pulse until
the last pulse.

In Group B (Air-rotor handpiece) caries were re-
moved using Air-rotor handpiece (400000 rpm) with wa-
ter spray and no. 2 round carbide bur and time taken for
caries removal was recorded using a timer initiated with
the first contact between the bur and tooth until the last
contact.

After caries removal caries detection dye (Caries De-
tector, Kuraray, Noritake Dental Inc, Japan) was applied
to the prepared cavity with the help of applicator tip and
left for 10 seconds. The cavity was subsequently rinsed
with water for 10 seconds and then air-dried using three-
way syringe and the cavity was then checked for any re-
sidual caries detection dye.

Before and after the procedure, each child was
asked about his/her perception of pain using Wong Bak-
er Modified Faces Pain Rating Scale (Figure 1). This Fa-
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Figure 1: Wong Baker Faces Pain Rating Scale

Caries removal by Er,Cr:YSGG laser and Air-rotor handpiece
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Figure 2: Visual Analog Scale

cial Image Scale comprises a row of six faces ranging
from very happy to very unhappy. Score of WBFPRS was
recorded by the operator. Visual Analog Scale (Figure 2)
which is a linear scale ranging between the values 0 (no
pain) to 10 (severe pain), was also used before and after
the procedure and the scores were recorded. After com-
plete removal of caries the tooth was restored with cer-
met (Hi Dense, Shofu Inc, Japan). In addition, following
completion of treatment, each child was asked to indicate
which method of caries removal, Er,Cr:YSGG Laser or
Air-rotor handpiece, was more comfortable, and which
type of procedure they would prefer in the future. After
complete removal of caries the tooth was restored with
cermet.

Data analysis was performed using Statistical Pack-
age for the Social Sciences-21 (SPSS-21). The data was
analyzed using Mann-Whitney Test and Wilcoxon Signed
Ranks Test and p-values < 0.05 were considered statisti-
cally significant.

Results

Group A (Er,Cr:YSGG Laser)

In Group A (Er,Cr:YSGG Laser) mean value for pre-pro-
cedural and post-procedural Wong Baker Faces Pain Rat-
ing Scale (WBFPRS) score were 0.40 = 1.12, and 0.577 +
1.013 respectively. The difference was statistically signifi-
cant (p = 0.001) (Table 1). It showed that children expe-
rienced more pain during the treatment.

Table 1: Mean and standard deviation of pre-procedural
and post-procedural Wong Baker Faces Pain
Rating Scale scores in Group A.

Mean + SD Z significance
Pre-procedural
WBFPRS score 040 * 1.0577
P dural -3.216 0.001
ost- procedural - 15 13

WBFPRS score

In Group A (Er,Cr:YSGG Laser) mean value for pre-pro-
cedural and post-procedural Visual Analog Scale (VAS)
score were 0.48 = 0.770 and 1.76 + 1.508 respectively.
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The difference was statistically significant (p = 0.001)
(Table 2). This suggests that more number of children
felt pain during the procedure.

Table 2: Mean and standard deviation of pre-procedural
and post-procedural Visual Analog Scale scores

in Group A.
Mean + SD Z significance
Pre-procedural
VAS score 0.48 + 0.770
Post -edural -3.353 0.001
ost- procedura 176 + 1.508

VAS score

Time taken for caries removal in Group A using Er,Cr:YS-
GG Laser ranged from 147 seconds to 236 seconds with a
mean of 189.64 + 23.18 seconds.

Group B (Air-rotor handpiece)

Mean values for pre-procedural and post-procedural pain
assessment in Group B (Air-rotor handpiece) using Wong
Baker Faces Pain Rating Scale (WBFPRS) were 0.64 +
0.810 and 1.92 + 0.954 respectively. The difference was
statistically significant (p= 0.001) (Table 3). It showed
that the children experienced more pain during the pro-
cedure.

Table 3: Mean and standard deviation of pre-procedural
and post-procedural Wong Baker Faces Pain
Rating Scale scores in Group B.

Mean + SD Z significance
Pre-procedural
WBFPRS score 0.64 % 0.810
Post dural -3.855 0.001
ost- procedura 1.92 + 0.954

WBFPRS score

In Group B (Air-rotor handpiece) mean values for
pre-procedural and post-procedural pain assessment us-
ing Visual Analog Scale (VAS) were 0.92 + 1.32 and 2.88
+ 1.481 respectively. The difference was statistically signif-
icant (p = 0.001) (Table 4). It showed that the children
experienced more pain during the procedure.

Johar S ez al.
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Table 4: Mean and standard deviation of pre-procedural
and post-procedural Visual Analog Scale scores

in Group B.
Mean + SD Z significance
Pre-procedural 0.92 + 1.32
VAS score
b Jural -4.097 0.001
ost- procedural 5 oo L 4oy

VAS score

Time taken for caries removal in Group B (Air-rotor
handpiece) using Air-Rotor handpiece ranged from 7 sec-
onds to 30 seconds with a mean of 13.60 + 5.39 seconds.

Comparison between Group A (Er,Cr:YSGG La-
ser) and Group B (Air-rotor handpiece)

The mean values for post-procedural Wong Baker Faces
Pain Rating Scale scores (WBFPRS) in Group A (Er,Cr:YS-
GG Laser) and Group B (Air-rotor handpiece) were 1.12
+ 1.013 and 1.92 + 0.954 respectively. The difference was
statistically significant (p = 0.01) (Table 5). It showed
that children experienced less pain during the caries re-
moval procedure with Er,Cr:YSGG Laser than with Air-ro-
tor handpiece.

Table 5: Mean and standard deviation of post
procedural Wong Baker Faces Pain Rating
Scale scores in Group A and Group B

) Mann- Wilcoxon  Signifi-
Mean = 5D Whitney W cance
Group A 1.12 +1.013 _
186.500 511.500 0.01

Group B 1.92 + 0.954

The mean values for post-procedural Visual Analog Scale
(VAS) scores in Group A (Er,Cr:YSGG Laser) and Group B
(Air-rotor handpiece) were 1.76 + 1.508 and 2.88 + 1.481
respectively. The difference was statistically significant (p
= 0.01) (Table 6). It showed that children experienced
less pain during the caries removal procedure with
Er,Cr:YSGG Laser than with Air-rotor handpiece.

Table 6: Mean and standard deviation of post-
procedural Visual Analog Scale scores in
Group A and Group B

Mann Wilcoxon  Signifi-
MeanSD Whitney W cance

Group A 1.76 + 1.508
179.000 504.000 0.010

Group B 2.88 + 1.481

The mean values for time taken for caries removal proce-
dure in Group A (Er,Cr:YSGG Laser) and Group B

Caries removal by Er,Cr:YSGG laser and Air-rotor handpiece

(Air-rotor handpiece) were 189.64 + 23.18 seconds and
13.60 + 5.39 seconds respectively. The difference between
the mean values was compared using Mann-Whitney Test
and it was statistically significant (p = 0.001) (Table 7). It
showed that time taken for caries removal procedure was
more in Group A than in Group B.

Table 7: Mean and standard deviation of time taken for
caries removal in Group A and Group B

Mann Wilcoxon  signifi-
Mean + SD Whitney W cance

Group A 189.64 + 23.18
0.000 325.000 .0001

Group B 13.60 + 5.39

Efficacy of the procedure was assessed using caries de-
tection dye depending on whether it was partially re-
moved or completely removed. It was seen that in both
the groups caries detection dye was completely removed
and both the procedures were equally efficacious for car-
ies removal.

After the completion of procedure, children were
asked which method of cavity preparation (Laser or Air-
rotor handpiece) felt more comfortable to them and the
response was noted. As per the results, 20(80%) children
found the procedure of caries removal with Laser to be
more comfortable.

Discussion

The most commonly used method for the treatment of
dental caries is mechanical removal of carious lesion us-
ing Air-rotor handpiece and bur as it is cost-effective, less
time consuming and easy to use. However, this method
has several disadvantages such as high-pitched noise and
bone-conducted vibrations that often make patients feel
uncomfortable. The noise and vibrations of a convention-
al handpiece may be terrifying to children and lead to in-
crease in dental anxiety and unwanted head and body
movements. ¥ The non-contact mode of Erbium Lasers
with hard tissue eliminates the vibratory effects of the
conventional high-speed handpiece allowing tooth prepa-
rations to be comfortable and less anxiety provoking for
children and adolescents. ® This study was planned to
evaluate and compare the caries removal using Er,Cr:YS-
GG Laser and Air-rotor handpiece in primary teeth.
Results of the present study indicate that the chil-
dren found caries removal with Er,Cr:YSGG Laser to be
more comfortable than with Air-rotor handpiece. 80% of
the children preferred caries removal with Er,Cr:YSGG La-
ser. This finding is similar to the findings of Eren F et al. ”
In their study children showed a significant preference
for Laser ablation as a method of cavity preparation. Of
the children, 95% felt more comfortable with Laser thera-
py, and 90% would choose the Laser as the cavity prepa-
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ration tool at their next dental visit.

Diagnodent was used in this study to ensure that
the caries depth in both the groups should not differ
more than + 10 Diagnodent readings. This device was
preferred over other methods of caries detection as it is
non-invasive and does not cause any damage to the in-
tegrity of the enamel surface promoting conditions for
caries development. ® Diagnodent has shown high sensi-
tivity (100%) and acceptable specificity (44%) in detection
of occlusal caries when compared to visual and radio-
graphic methods in studies conducted by Rocha et al?
and Bengston et al. ' Caries detection using Diagnodent
is based on the principle that when tooth surface is irra-
diated with 655nm wavelength Diode Laser, light is ab-
sorbed by metabolites of intraoral bacteria and these me-
tabolites emit a red fluorescence. This fluorescence
reflected by the dental surface is indicated as a number
between 0 and 99 on the screen of the device. Higher
reading indicates farther spread of decay. 'V Therefore La-
ser fluorescence provides a quantitative and non-invasive
method for the diagnosis of dental caries. ' The use of
Diagnodent to evaluate primary caries in permanent teeth
has been shown to have high sensitivity which makes
this device suitable for diagnosis. ¥

In this study, Wong Baker Faces Pain Rating Scale
was used to evaluate and compare the pain perception
during caries removal with both the methods as it is a
valid and reliable tool for pediatric patients. '* This scale
was developed by Donna Wong and Connie Baker. !
The scale shows a series of faces ranging from a happy
face at ‘0’ which represents “no hurt” to a crying face at
‘5> which represents “hurts worst.” Based on the faces and
descriptions, the patient chooses the face that best de-
scribes their level of pain. It is easy to administer and
rate, does not take too much time to complete and can
be used with children and adolescents. Khatri A and
Kalra N in 2010 assessed the pain in 180 patients aged
3-14 year-old and also compared pain measurement
techniques, i.e., Visual Analog Scale and Wong-Baker
Faces Pain Rating Scale. Interaction between sex and age
was not significant both for Visual Analog Scale and for
Wong-Baker Faces Pain Rating Scale. However, they con-
cluded that Wong-Baker Faces Pain Rating Scale was
more sensitive as compared to Visual Analog Scale. ¢ Boj
J et al (2005) used Wong Baker Faces Pain Rating Scale to
evaluate the pain perception in pediatric dental patients
with the use of an Er, Cr: YSSG Laser for cavity prepara-
tions and oral surgical procedures. They suggested that
Wong Baker Faces Pain Rating Scale is easy to administer
and rate, does not take too much time to complete and
can be used in children and adolescents as faces are not
ambiguous and is easy to understand. ' Before and after
every procedure children were asked to point at the face
that best represented their level of pain on Wong Baker
Faces Pain Rating Scale.
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In addition to Wong Baker Faces Pain Rating Scale,
Visual Analog Scale was also used for pain assessment in
the present study as it is a reliable tool for children above
five years of age. !” The Visual Analog Scale (VAS) is a
psychometric response scale. It is a measurement instru-
ment for subjective characteristics or attitudes that cannot
be directly measured. It is a linear scale ranging between
the values 0 (no pain) to 10 (severe pain). It is simple to
use and correlates well with recognized measures of den-
tal anxiety. ' Paul SM et al (1999) tested the hypothesis
that the Visual Analog Scale (VAS) is a linear pain mea-
surement. They studied 52 postoperative patients and
measured their pain intensity using VAS. It was seen that
the VAS has properties consistent with a linear scale, at
least for patients with mild-to-moderate pain, and a
change in the Visual Analog Scale score represents a rela-
tive change in the magnitude of pain sensation. They
concluded that use of the Visual Analog Scale in compar-
ative analgesic trials can meaningfully quantify differenc-
es in potency and efficacy. 7 Rathnam A, Madan N,
Madan N (2000) used Visual Analog Scale of faces to
evaluate the pain perception of children and correlated it
with various environmental factors and parental under-
standing of the pain felt by their children. They also cor-
related the pain perception of the patient with his/her be-
haviour in the dental set up and suggested that Visual
Analog Scale can be used as a reliable tool for children
above five years of age.” Before and after every proce-
dure children were asked to point at the value that best
correlated with their level of pain on Wong Baker Faces
Pain Rating Scale.

In the present study, pain assessment done through
WBFPRS and VAS showed that children felt more pain af-
ter the procedure in both the groups Pain assessment
with both the scales showed that children experienced
less pain during the caries removal procedure with
Er,Cr:YSGG Laser than with Air-rotor handpiece.

Matsumoto K, Hossain M, Hossain MM, Kawano H,
Kimura Y (2002) used Er,Cr:YSGG Laser to prepare class I
- V cavities and evaluated the clinical outcome. No ad-
verse reaction was seen in any of the cases. They sug-
gested that this Laser is an efficient, effective, and safe
device for caries removal and cavity preparation. They
also found that the patient acceptance rate for Er,Cr:YS-
GG Laser was excellent. '® Kinoshita J, Kimura Y, Matsu-
moto K (2003) compared the efficiency of air turbine, Ca-
risolv and Er,Cr:YSGG Laser in removal of carious dentin
and examined the morphological differences among
these techniques under light microscopy and SEM.
During caries removal, supplementary data was recorded
concerning the clinical convenience of the three methods
in terms of time, noise and difficulty in operation. The re-
sults showed that the carisolv group exhibited a very
rough surface with thick smear layer, while Er,Cr:YSGG
Laser group demonstrated smooth undulations with little

Johar S ez al.
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smear layer and debris. They concluded that among the
three methods, Er,Cr:YSGG Laser required the shortest
time with no irritating noise. >V Liu JF, Lai YL, Shu WY,
Lee SY (20006) evaluated and compared the clinical effi-
ciency and patient acceptance of Er:YAG Laser and con-
ventional method during cavity preparation in permanent
teeth. Results showed that 82.5% of children felt no pain
at all when cavities were prepared with Laser. With the
conventional mechanical preparation children showed
more body and head movement. Although the Er:YAG La-
ser took about 2.35 times longer to prepare the same
type of cavity, 92% of the children said that they would
prefer Laser preparation for further caries therapy. It was
concluded that cavity preparation with the Er:YAG Laser
produces less pain and has acceptable efficiency com-
pared to the conventional mechanical preparation.
Eren F, Altinok B, Ertugral F, Tanboga I (2013) evaluated
and compared the pain perception, preparation time and
patient perception during cavity preparation with conven-
tional method and Er,Cr:YSGG Laser They showed that
the perception of pain rated by the subjects was lower
when the Laser technique was used. They also suggested
that application of the Er,Cr:YSGG Laser system was a
more comfortable alternative method to conventional me-
chanical cavity preparation. *® These findings are similar
to our study, in which 80% subjects found the procedure
of caries removal with Laser to be more comfortable.
However, some authors’s findings were different. Hjertton
PM, Bagesund M (2013) evaluated the effect on cavity
preparation time, the pulse changes and the patient’s
subjective experience during removal of healthy tooth
substance with high-speed bur and Er:YAG Laser. It was
observed that Laser ablation caused unpleasant smell and
longer cavity preparation time, but was preferred by a
majority of the subjects. ?® Valerio RA et al (2016) evaluat-
ed the effectiveness and efficiency of an Er:YAG Laser for
caries removal in primary molars, microbiological dentin
analysis, and clinical restorations after 1 year. The effi-
ciency of the treatments (the time necessary for the re-
moval of carious tissue) was evaluated based on the time
spent on caries removal in the deciduous molars. The ef-
ficacy (caries removal capacity) of the caries removal was
determined by means of a blind test in which the exam-
iner performed a tactile and visual examination of the
dentin. They observed that Er:YAG Laser was less effec-
tive and had the same efficacy as bur preparation during
caries removal at the pulpal wall of deciduous molars. In
the surrounding walls, bur preparation was the more ef-
fective method. ?¥ Fornaini C et al (2012) evaluated the
patient response to Er:YAG Laser when used for conser-
vative dentistry. Before treatment, 100 patients were given
a brochure that explained the relevant Laser-assisted den-
tal procedures, and after dental treatment an 11-item
questionnaire was administered to the patients to evalu-
ate their satisfaction with the treatment. 89% subjects

Caries removal by Er,Cr:YSGG laser and Air-rotor handpiece

chose Laser in the future, and 84% recommending it to
family and friends. 2

Caries detection dye was used after caries removal
to check the efficacy of the method in the present study.
Caries detector dyes are composed of two components
including a dye and a solvent mostly made of propylene
glycol. The dye in the caries detector bonds to the dena-
tured collagen that is present in the outer infected dentin
and not in the inner uninfected dentin and normal dentin
therefore only the outer infected dentin is stained.?” As a
result, the product distinguishes between these two layers
and enables the dentist to perform a conservative cavity
preparation, removing only the outer infected dentin. It
was seen that in both the groups caries detection dye
was completely removed indicating that both the proce-
dures were effective in caries removal.

In this study, majority of children showed positive
behavioural response by following operator's instructions
cooperatively and showed willingness to accept proce-
dure in both the groups. Patient acceptance was higher
when caries removal was done with Er,Cr:YSGG Laser
group. Majority of children felt more pain after the proce-
dure in Group B (Air-rotor handpiece group) than Group
A (Er,Cr:YSGG Laser group) when evaluated through
Wong Baker Pain rating Scale and Visual Analog Scale,
and the difference was found to be statistically significant.
Caries removal procedure in both the groups i.e. with
Er,Cr:YSGG Laser and Air-rotor handpiece was equally ef-
ficacious. Although the time taken for caries removal with
Er,Cr:YSGG Laser was much more than Air-rotor hand-
piece, the children found Er,Cr:YSGG Laser to be more
comfortable. Hence Er,Cr:YSSGG Laser can be considered
an effective clinical tool for caries removal in pediatric
patients.

Conclusion

Children experienced less pain during the caries removal
procedure with Laser than with Air-Rotor handpiece.
Mean time taken for caries removal was more using Laser
than Air-Rotor handpiece, however, Er,Cr:YSGG Laser and
Air-rotor handpiece were equally efficacious for caries re-
moval. Most of the of children found the procedure of
caries removal with Er,Cr:YSGG Laser to be more com-
fortable on verbal response.

Within the parameters and limitations of the present
study, it is suggested that Er,Cr:YSGG Laser seems to be
an acceptable tool for caries removal in primary teeth.
Children found caries removal with Er,Cr:YSGG Laser to
be more comfortable even though time taken was more
than the conventional method using Air-rotor handpiece.

Limitations

This study was performed on a small sample size howev-
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er further studies need to be done on a larger sample
size and in different age groups. Also, this study was

done on children with Frankl 3 and 4 rating, i.e., positive
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