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Abstract

Aim: The purpose of this study was to compare the effectiveness of topical anesthetic agents, that is, 2% lidocaine gel, 20%
benzocaine gel, and 5% EMLA cream in reducing needle insertion pain during extraction in children.

Materials and Methods: A total of 60 healthy children of both sexes from 5 to 9 years of age were selected and divided
into three groups, that is, 2% lidocaine gel (Group 1), 20% benzocaine gel (Group 2), and 5% EMLA cream (Group 3). After
application of topical anesthetic agent and needle insertion and before start of the extraction procedure, the objective and
subjective pain responses of the children were evaluated using the visual analog scale, Wong-Bakers faces pain rating scale,
and sound eye motor scales.

Results: No statistical significant difference was recorded between Group | (2% lidocaine gel) and Group Il (20% benzocaine
gel) in reducing pain intensity during needle insertion. Topical anesthetic in Group I, thatis, 5% EMLA cream showed statistically
significant better results in effectively reducing pain when compared to other two topical anesthetics used in the study.

Conclusion: The present study concluded that 2% lignocaine is equally effective with 20% benzocaine gel in reducing the pain
intensity of needle insertion. Topical anesthetic based on a combination of 2.5% lidocaine and 2.5% prilocaine (EMLA) reduced
pain significantly better when compared with 2% lignocaine and 20% benzocaine.
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INTRODUCTION

Dental treatment for children has always been difficult due
to the emotional attribute of dental anxiety.!"! Reduced pain
during dental procedures can serve to strengthen the bond
between the child patient and the dentist, building trust,
and promoting positive behavioral attitude.?

Topical anesthetics have the ability to penetrate the
oral mucosa and induce anesthesia.l" Lignocaine and
benzocaine are the most commonly used topical anesthetic
agents. EMLA, a eutectic combination of local anesthetic
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drugs, has proven to be effective in the relief of pain
associated with various minor dental interventions in adults
and children.

Hence, the present study compared the effectiveness of
three different topical anesthetics, that is, lidocaine gel,
benzocaine gel, and EMLA cream in reducing needle
insertion pain during extraction in children.

MATERIALS AND METHODS

This 7n vivo study was conducted at the Department of
Pediatric and Preventive Dentistry, K. D. Dental College
and Hospital, Mathura, on a total of 60 healthy children of
both sexes from 5 to 9 years of age using the inclusion and
exclusion criteria. Children with a non-contributory medical
history, being mentally able to complete the facial pain
rating scale (FPS) [Figure 1], and visual analog scale (VAS)
[Figure 2] and both maxillary and mandibular primary
anterior teeth with need for extraction were included in
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the study. Children with any medical problems, behavioral
problems, or with special health-care needs were excluded
from the study.

The research protocol was reviewed by the Ethical
Committee before conducting the study. Nature of the
study was explained to the parents or guardians and
written consent was taken before starting of the study.
Trial design was parallel with allocation ratio of 1:1. The
selected subjects were assigned into three groups having
equal number of samples through chit system.

Pre-operative examination was done to assure proper case
selection. The patient is asked to pick up a chit for the
corresponding group of topical anesthetic to be applied
[Figures 3 and 4].

e Group 1: 2% lidocaine gel

e Group 2: 20% benzocaine gel

e  Group 3: 5% EMLA cream.

The area of application of topical anesthetic was air
dried with a three-way air syringe. Dry field was obtained
by use of cotton roll isolation before topical anesthetic
application. Slow speed suction was used to for better
isolation. Respective topical anesthetic agent was applied

Table 1: Comparison of pain perception of patients
using visual analog scale between groups

Group N Mean SD F-value P-value
Lidocaine 20 2.60 0.59 21.38 0.001*
Benzocaine 20 2.85 0.82

EMLA 20 1.45 0.63

*Significant

Table 2: Comparison of pain perception of patients
using facial pain rating scale (FPS) between
groups

to the site by cotton applicator tip for 2-min [Figure 5]
and after which needle insertion was done following
injecting of local anesthetic agent [Figure 6]. The patient
was, then, asked to complete the Wong-Bakers faces pain
rating scale (WBEFPRS) for that side of mouth by circling
the corresponding FPS pictogram and mark a vertical line
along the 100 mm VAS [Figure 7] and an examiner recorded
the child’s response of pain or discomfort according to the
sound eye motor (SEM) scale components [Figures 8 and
9]. No instructions were given regarding the procedure or
the use of VAS and WBFPRS to the child before the study
to eliminate bias due to anticipated pain. The pain score
for each of the test sites was recorded.

The recorded data were analyzed using the Statistical
Package for the Social Sciences version 22.0. The results
were statistically analyzed using one-way ANOVA,
Student t-test, and Chi-square test. The level of statistical
significance was set at 95% (P = 0.05) and P < 0.05 was
considered statistically significant.

RESULTS

Assessing the pain of the patients using VAS showed that
the mean VAS score in lidocaine group was 2.60 = 0.59
while in benzocaine group was 2.85 £ 0.82 and in EMLA
group was 1.45 £ 0.63. One-way ANOVA was used to
compare the different groups and showed significant
difference between the groups with P = 0.001. Therefore,
the pain recorded according to VAS scale showed Group 1
(lidocaine) and Group Il (benzocaine) to be similarly
effective in reducing pain during needle insertion but less
than Group III (EMLA) [Table 1 and Graph 1].

Assessing the pain of the patients using Wong-Baker’s FPS
with mean FPS score 2.40 + 0.73, 2.90 £ 0.64, and 1.90 *
0.85, respectively, for Group 1, Group 11, and Group 111.

Group “ Mean SD Frvalue Prvalue One-way ANOVA was used to compare different groups
Lidocaine 20 2.40 0.73 11.68 0.001* L . .
Benzocaine 20 290 064 showed significant difference between the groups with
EMLA 20 1.90 0.85 F-value 11.68 and P = 0.001. Therefore, the pain recorded
*Significant for all the three groups according to FPS scale showed
Wong-Baker FACES™ Pain Rating Scale
Ny
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Figure 1: Wrong-baker pain scale
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Group 1 (lidocaine) and Group Il (benzocaine) to be
similarly effective in reducing pain during needle insertion
but comparatively less than Group 111 (EMLA) [Table 2
and Graph 2].

2.85
2‘6 I

1.45
EMLA

2.5

N

0.5

Lidocaine Benzocaine

Graph 1: Comparison of pain perception of patients using

visual analog scale between groups
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Figure 2: Visual analog scale
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Figure 3: Material used

The SEM scale was used to compare the pain between
groups. In Group I (lidocaine), seven patients were
comfortable, 12 patients had mild discomfort, and one
patient moderately painful. In Group II (Benzocaine), five
patients were comfortable, 13 patients had mild discomfort,
and two patients moderately painful. In Group 111 (EMLA),
14 patients were comfortable, six patients had mild
discomfort. Chi-square test was used to compare between
the groups showed significant difference between groups
with Chi-Square value 9.92 and P = 0.042 [Table 3 and
Graph 3].

In SEM scale, the pain in groups was further compared
using Chi-square test showed following result. Therefore,
the pain recorded for the three groups according to
SEM scale showed Group I (lidocaine) and Group 11
(benzocaine) to be similarly effective in reducing pain

during needle insertion but comparatively much less than
Group III (EMLA) [Table 4].

DISCUSSION

Fear and anxiety are the most prevalent problems in
pediatric dentistry. Needle phobias most precisely, fear of
pain due to needle prick is the most frequently encountered
discomfort in a child, which compromises their dental
health.P Local anesthesia is an imperative part of dentistry.
The effective treatment of pediatric children is by pacifying
their fear and distress during dental treatment is aided by
the use of a profound local anesthetic.!! Local anesthesia
is a combination of two Greek words “an” (without) and
“esthesis” (sensation). The first local anesthetic was a
topical anesthetic, that is, cocaine and was discovered in
1860 by Albert Niemann.F!

Topical anesthetics exhibit pharmacological as well as
psychological benefits.”! Creams, ointment, gel, eutectic
mixtures, patches, cellulose discs, and sprays have been used
as different modes of topical anesthesia.” In the present
study, it was decided to opt for topical anesthetic gels
and creams which were used regularly in pediatric dental
practice as it reduces or eliminates pain during the injection
procedure having an advantage of locally targeting the drug,
better control over systemic drug absorption, offering a
greater bioavailability, and reduction in dosage. The use of

Table 3: Comparison of pain perception of patients between groups using SEM scale

Score Group Lidocaine Group Benzocaine Group EMLA %% value P-value
1.00 (comfort) 7 5 14 9.92 0.042*
2.00 (mild discomfort) 12 13 6
3.00 (moderately painful) 1 2 0
4.00 (painful) 0 0 0
*Significant
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Figure 5: Topical anesthetic

topical anesthetic before the injection of alocal anesthetic
to reduce discomfort associated with needle penetration
has been recommended by the American Academy of
Pediatric Dentistry.

The objective of the current trial was to assess the efficacy
of three topical anesthetic agents (2% lidocaine, 20%
benzocaine, and 5% EMLA cream) on pain perception in
pediatric patients requiring anterior buccal infiltration for
extraction procedures which were recruited.

Benzocaine, widely used ester type anesthetic, has
rapid onset of action (30 s), acceptable pleasant taste,
effectiveness, and lack of systemic absorption.” Lignocaine
is most widely used local anesthetic agent and has quicker
onset of action (3—5 min) and peak effect being achieved by
8-11 min and besides having excellent anesthetic efficacy, it
has limited allergenicity.”! Another topical anesthetic agent
introduced in the 1980’ was EMLA. The use of EMLA
has been explored in vatious clinical procedures, such as
the placement of rubber dam clamps, extraction of mobile

Figure 6: Needle penetration
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Graph 2: Comparison of pain perception of patients using facial
pain rating scale between groups

primary teeth, soft-tissue biopsies, and removal of arch
bars after intermaxillary fixation.""'”! The supetior sutface
anesthetic property of EMLA could be attributed to its high
pH (pH 9.6). EMLA had less bitter taste and lacks odor.
Its ability to be applied and get absorbed by the mucosa is
easy and has a much longer duration of action (60 min).™"
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Observations 1 Comfort 2 Mild discomfort
suse . Non-specific sounds;
Sounds No sounds indicating pain possible pain indications
. o Eyes wide, show of

Eyes No eye signs of discomfort S oncamino oars

Hands show some
Motor Hands relaxed no distress or tension; grasps

apparent body tenseness chair due to discomfort,
muscular tension

3 Moderately Painful

Specific verbal
complaints “OW”
raises voice

Watery eyes, eyes
fllinching

Random movement
of arms or body
without aggressive
intention of physical
contact, grimace,

4 Painful

Verbal complaint
indicates intense
pain, e.g. Scream,
sobbing.

Crying, tears
running down face
Movement of
hands to make
aggressive
contact, e.g.
Punching, pulling

twitch head away

Figure 8: Sound eye motor scale

Figure 9: Assessment using SEM scale

Table 4: Comparison of SEM scale scores between
groups

Comparison group %2 value P-value
Group | versus Group Il 0.70 0.71

Group | versus Group lll 6.33 0.044*
Group Il versus Group Il 8.84 0.012*

*Significant

In the present study, 5% EMLA cream was found to be
superior to 20% benzocaine gel and 2% lignocaine gel with
regard to pain reduction which was in accordance with the
study by Al-Melh and Andersson™! Holst and Evers and
Vickers and Punnia-Moorthy!"! reported supetiority of
EMLA 5% over xylocaine and NUM. Tulga and Mutul®"
reported that vision gel (benzocaine 20%) was superior in
performance compared to EMLA 5%. However, Meechan
and Donaldson stated that EMLA and lignocaine 5% were
equally effective.

A variety of factors have been reported to influence the
effectiveness of topical anesthetics.

Several studies showed that topical anesthetic effectiveness
was found to be related to the location of the injection. In
the present study, we chose to test the effects of the topical

anesthetics in the maxillary and mandibular anterior buccal
mucosa which was in accordance with the study by Nusstein
and Beck® In general, topical anesthetics seem to work if
applied to either the maxillary or mandibular buccal fold as
shown in several randomized clinical trials.l'" ]

The duration of application is another factor. Increasing
the duration of exposure to the topical anesthetic has been
related to increased effectiveness. Hutchins ez 2/ also
reported success in the maxillary mucobuccal fold with a
1-min application of 20% benzocaine. Holst and Evers,**
Bhalla ez al.,”"" and Vongsavan and Vongsavan® reported
success with a 2-min application. In the present study, a
topical application for a minimum of 2 min was observed
to be essential for obtaining a reasonably good surface
anesthesia for EMILA cream which was in accordance with
the study by Vickers and Punnia-Moorthy.!'!!

Care was taken in our study to standardize the procedure
of injection, such as wiping the mucosa dry before topical
application to maximize the effect of the topical anesthetic,
application time of 2-min, use of smaller gauge needle,
slow rate of injection, and verbal suggestion. This was in
accordance with the study by Sharma ez @/

Quantifying pain remains one of the most challenging tasks
for researchers, especially when working with children. Due
to the developmental, cognitive, and emotional differences
between adults and children, assessment of pain is even
more difficult in children. In general, patient’s self-reportis
considered to be a reliable and effective way of measuring
pain.? Itis clinically important to note that uncooperative
children can give inaccurate pain assessment, and hence,
the children selected for this study were cooperative. Two
different types of scales (subjective and objective) were
used to assess pain. The WBIFPRS, VAS, and SEM pain
scales were included in the present study.

In our present study, statistical data show that there was a
significant difference in pain perception among the three
groups concerning subjective and objective/behavioral
responses. Pain perception in the EMLA (Group III) was
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Graph 3: Comparison of pain perception of patients between groups using SEM scale

significantly lower compared to that in the benzocaine
(Group 1I) and lidocaine (Group I) groups whereas, no
significant difference in pain perception was observed
between the benzocaine (Group B) and lidocaine
(Group A) gel groups. This finding is contrary to the
study performed by Primosch and Rolland-Asensi? and
Tulga and Mutul® where they found benzocaine 20%
gel to be better than or similarly effective as EMLA 5%
cream. Contrary to this, a study by Nayak and SudhaP”
concluded that 5% of EMLA cream provided superior
pain reduction which was in accordance with our study.
Similarly, there are studies supporting the fact that EMLA
is effective in reducing pain similar to our study.!'*!>201-33]
A study by Garg ez al. concluded that the effectiveness of
both 2% lidocaine and 20% benzocaine gels was similar
as in our study."

The findings of the current randomized clinical trial
establish the notion that the use of 5% EMLA cream
as a topical anesthetic agent before needle injection for
dental extractions or other dental procedures increases
the tolerance to injection, while a local anesthetic is being
administered and aids in the management of the pediatric
patient during such dental procedures. The superiority of
EMLA cream in the present study could be attributed to
its high pH of 9.6. This is in accordance with Setnikar ez a/.
who stated that increasing the pH increases the potency of
the topical anesthetic agent. Furthermore, a combination
of two drugs in a single agent could have contributed to
the increased efficiency.

Keeping the limitations in mind, a larger sample size in
future studies would minimize the effect of these variables
and provide a more conclusive result.

CONCLUSION

Fear is the most difficult aspect of patient management
and also is a barrier to achieving good dental care. The
prevalence of dental anxiety and fear is more in children

when compared with adults and can affect the quality of
care rendered to children by pediatric dentists. Topical or
surface anesthesia is an important prerequisite for many
pediatric dental procedures. The pediatric dentist should
be well versed with type, duration, and the quantity of
topical anesthesia to be administered in achieving maximum
efficiency, without the risk of toxicity. 5% EMILA cream
was comparatively better than 2% lignocaine gel and 20%
benzocaine gel with regard to pain reduction during the
administration of local anesthetic injection in children
before extraction procedures and can thus be used
effectively as an alternative in daily clinical practice.
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