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INTRODUCTIO
Young children’s resp@
affect the course and qua
can give a future predict
care (1). Therefore,
pediatric dentistry are a corn
of any dental intervention (2).
Fear of pain related behaviors

al treatment can greatly

in 2016,(4) found that most child
visits because of fear of pain a
negatively influence the patient’s ora
life. Murthy AK in 2014,(5) found t
dental fear had about two folds hi
compared to children with low fear. T
urgent need to improve techniques that d
dental visit specially during injections.
Local anesthetic administration is the backbone method to
control pain. It is a prerequisite before dental procedures in
children (6). Effective anesthesia provides a relaxed
cooperative patient, effective work with good quality results
and satisfied parents. Poor child compliance during the
beginning of anesthetic technique because of “fear of needle
prick" is a common problem (7,8). Topical anesthesia was
found to be the most effective and practical method used to
control pain and anxiety associated with injections in
children. It utilizes both psychological and pharmacological
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ease pain in the
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ements have become available for use in the dental
specially for children (12). Thus, changing the
armaceutical form or device carrying the drug to gain
more effectiveness is an interesting method to improve the
use of topical anesthetic agents (13). The most common
form used in dentistry is the topical oral gel. Sometimes it
cannot be effective in reducing pain during dental injections
due to its lack of bioadhesiveness to oral mucosa and easy
dilution by oral fluids resulting in unpleasant taste (14).
These problems could be reduced by using more stable
mucoadhesive systems as patches (15,16).

Benzocaine is one of the most common agents that are
widely used as topical anesthetic. It has faster onset, low
toxicity and potent topical anesthetic effects (17-20).
Topicale™ gel patch is a benzocaine gel patches that has
been introduced and approved to be used in dental practice.
These gel patches give Benzocaine the advantages of being
mucoadhesive beside its rapid onset of anesthesia. Its
advantages that have been claimed by the manufacturer
make it an interesting product for studying and evaluation.

In the light of previous literature, the positive feedback of
majority of the studies toward mucoadhesive patches use in
dentistry in general, makes studying of this new form of
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patches interesting (21-25). In this study, we aimed to
evaluate the effectiveness of anesthetic benzocaine oral gel
patches in comparison to ordinary benzocaine oral gels by
measuring the reduction of pain degree associated with
palatal injection in pediatric dental patients using valid study
design and objective and subjective measuring scales.

The null hypothesis tested was that there will be no
difference between both forms of topical benzocaine
anesthetic in reducing pain scores during palatal injections in
children.

MATERIALS AND METHODS
The approval of Research Ethics Committee in the Faculty
of Dentistry, Alexandria University, was first secured before
the beginning of the study (IRB 00010556) - (IORG
0008839). The study also was registered on the
ClinicalTrials.gov  public  website  (NCT04317508).
Informed consents were secured from all parents/ guardians
after full explanation of the objectives of the study, risks and
benefits and signing the informed written consent by the
parents.
Study design: The study was a randomized co
clinical trial with a split mouth design.
Participants:

Eligibility Criteria: The participants enroll
were healthy children ranging in age from
cooperative behavior according to Fral
4 without previous negative dental ex
dental interventions on both sides in the maxnla
required palatal injection.

Exclusion criteria: Uncooperative children or

medications or analgé
excluded.
Study Setting: The sa
attending the clinic of E
Alexandria University.
Intervention:

Following case history a

terminology. A brief explanati€
about FPS-R, after which the chi
face that best described his/ her
performed to determine baseline co
topical anesthetic to ensure the absen
present, verbal communication was do
anxiety, no mention of any anticipatet
during explanation of the scale or before
done (26).
The patient was positioned in a supine position parallel to
the floor. After isolating with cotton rolls and suction, the
injection site was dried using 2” x 2" sterile gauze. Suction
was used to avoid quick dissolution of the topical agent.
Topical anesthetic that was randomly assigned to the case
was applied on the area of palatal injection for 30 seconds.
The local anesthetic then was deposited slowly in constant
rate (1 ml/min) using a 27" gauge needle. The procedure of
injection was documented by video recording that recorded
the eye, body movement and the voice of the child (27).

f any discomfort. If
In order to avoid
pected pain
procedure was
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After delivery of palatal injection, the FPS-R scale was
scored by the child.

Once the required data was collected, the same topical
anesthetic form was applied at the site of buccal infiltration
for 30 seconds then buccal injection was carried on to avoid
bias in results.

The maximum anesthetic doses allowed for both topical and
local anesthetics used were calculated according to the
child’s weight. As the gel patch can be easily cut into
sections and modified to desired shape and thickness, the
benzocaine dosage control was feasible.

At least oneaveek interval was secured between the two
same steps were performed using the other
topical anesthesia (28).

child was sho
facial

n faces with varying
representing ascending degrees of
he faces started by a neutral face with
or discomfort (score 0) and ended by
ression (score 10). The child chooses a
his/ her degree of pain experienced
(29).

no facial signs o
extremely painfu

(s pia0p Buose )

Figure 1: Faces of Pain Scale- Revised (FPS-R)

B. The Sound, Eye, Motor (SEM) Scale:

A scale used to measure pain or comfort, taking into account
SEM components of the child’s response to stimulation
(Table 1) (30). An independent investigator was trained on
measuring and calibrating of the SEM scale through video
recording to the procedure and was blinded from the
technique used during topical anesthesia. The score in each
category of the scale ranges from 1 (no physical reaction to
pain) to 4 (intense reaction to pain). The SEM score was
determined by summing the grade values. The lower scores
represent a less physical reaction to pain during the
procedure of injection than does a higher score.
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Table 1: Components of SEM scale

Parameter Comfort Mild discomfort | Moderate discomfort | Severe discomfort

(irade | 2 3 4

Sound No sound Non-specific sound Verbal — compliant, | Verbal — compliant

louder sound shouting, crying

Eve No signs Dilated eye without | Tears, sudden eye |Crying, tears all over

lears movement face

Motor Relaxed body Muscular contractions | Sudden body and |Hand movement for
And hand of hand hand Movements | defense,
Tuming the head to

opposite side

Sample Size Estimation: Thirty participants were the
minimally required sample size for this study. The sample
was calculated By using Repeated Measures ANOVA Power
Analysis in NCSS&PASS program, minimum sample of 30
Patients achieve 80% power to detect difference of (1.2
in the effectiveness of the two forms of oral topi
anesthetic Topicale™ gel patch (Benzocaine 1
Benzocaine oral gel 20% in reducing pain and
during injection of local anesthesia in p
patients with a target significance level
number of included participants was Ji
control the attrition bias.
Randomization Technique: In the first v
subject, they were randomly assigned to receive
topical anesthetic forms. At the second visit, th
alternate was received. Participants were randomly assi
using a computer generated list of random number
Allocation was perforffmed by a trial independent individual
and the allocation wa ocks to ensure that both study
groups have equal num0 en

Grouping: The thirty-t
criteria were scheduled to
two visits with at least o
visits. A total of 64 dental se
children included in the stud
equally into two groups:
Group I: children received local
gel patch as a topical anesthetic (i
Group Il: children received loca
benzocaine gel as a topical anesthetic
Allocation Concealment: Each child
was given a serial number that was use
These numbers were written in identic eets with the
group to which each child was allocated fPhese sheets were
placed inside opaque envelopes carrying the names of the
children. Independent personnel assigned the role of keeping
the envelopes and unfolding them only at the time of the
procedure so that the group the child was allocated to be
concealed from the investigator. Allocation was performed
by an independent individual and the allocation ratio was
equal

Blinding: The operator was not blinded to the type of
topical anesthetic applied as each type has a different
application technique. However, both the child and the
independent personnel who assessed the outcome variables

(14). The
to 32 to

met the inclusion

yention) (n=32)
jections using 20%
pntrol). (n=32)
uded in this study
in_thé allocation.
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were blinded to the procedure’s regimen. The statistician
was also blinded about the treatment groups.

Statistical Analysis: Data was reviewed to check for any
errors during data entry. The outcome of the FPS-R scale
was coded 0, 2, 4, 6, 8, 10 coinciding with the scores of the
scale. While the SEM scale records was the sum of the
scores of the Sound, Eye and Motor components of the
scale. Wilcoxon signed rank test was used to analyze the
data. The level of statistical significance was set at 0.05.

RESULTS

arried out on 32 children with mean age (6.8
venteen children were females (53.1%) while
15 chil .9%) were males. (Table 2).

Table 2 ic data of the sample
Study sample
Characteristics (n=32)
Children Age (years)
Meanx SD 6.8+ 8
Range 6 -8
Gender

Male (%) 15(46.9%)

Female (%) 17(53.1%)

dren were examined

ants were excluded
ive behavior either
anesthetic agent and
in the first or second
ication and reassurance failed to gain
. The injection step and required dental
ed but no data were collected from those
pants did not fit to the study design
our children did not attend the second
extracted the decayed tooth on the other

before the local
visits. Verbal ¢
their cooperation
treatments were pe

rated in figure 2.

Excluded subjects:
*Uncooperative
+Emergency visits
+Negative dental
experience
«Skipping second visit
~Unwilling to
participate

Each child 2 visits

32 children aged between 6-8 years
Total: 64 visits

Split mouth design

Allocation n =
Random sclection of type of topical anesthetic at the
first visit

GROUP A: intervention group GROUP B: control group
Allocated to Topicale gelpatch Allocated to topical oral gel
n=32 n=32

|

Statistical analysis

n=32

Figure 2: CONSORT Flow chart of the study.
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The statistical analysis revealed that there was highly
significant difference in the effectiveness of the two forms
of oral topical anesthetic: FPS- R median of pain scale was
higher in Benzocaine gel than gel patch technique ( 6 vs 4
respectively ), (z = -3.6, P=.0001). The same results were
obtained using Sound, eye, motor scale as (z = -3.2, P=.001)
as illustrated in table 3 and figures 3,4 and 5

Table 3: The effectiveness of the two forms of benzocaine
in reducing injection pain using FPS-R and SEM scales.

= Gel Patch Benzocaine gel | Test of significance
Pain scores
(N=32) (N=32) ()
FPSR
4 (0-10) 6(2-10)
Median (Min -Max) (z=-3.6. P=.0001%)
SEM scal
. 5(3-10) 7(3-12) (z= -3.2.P=001%)
Median (Min -Max)
(FPS-R); Faces of Pain Scale- Revised
SEM; Sound, eye, motor
z Wilcoxon Signed Ranks Test
*: statistical significance
12 =
z a8 =
b=
=3
>3
=
&
=™
[
2 - —_—
0 =
L] L}
Topicale 18% BZC Gelpatch BZC 20% GEL

le outcome of the two forms o
ic.

Figure 3:FPS-R s
benzocaine topical a

e

SEM Scale scores

T T
Topicale 18%: BAC Gelpatch BAC 20% GEL

Figure 4: SEM scale outcome ofQithe two forms of

benzocaine topical anesthetic.

10

FPS-R SEM

-]

m

= BZC Gelpatch

pain scores

mm BZC 20% Gel

(4] T T
palatal injection

Figure 5: Bar chart demonstrating the effectiveness of both
benzocaine forms in reducing pain scores in palatal
injection.
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DISCUSSION

Although benzocaine is one of the most commonly used
agents as a topical anesthetic in dentistry, there is not
enough literature comparing the efficacy of different forms
of benzocaine to each other. The majority of the studies
compared benzocaine to other agents or devices as a control
treatment or even to a placebo (19,20,31,32). Also, few
studies were found testing the application of benzocaine in
other formulations to improve its action (10).

Based on the obtained results, the null hypothesis that both
forms of Benzocaine topical anesthetics will reduce pain
ipghlar levels regarding their use with palatal
rejected.

| patch was tested on palatal injection in this
ite of injection was perceived to be of
iscomfort and is usually required during
maxillary teeth (32). Also, the
anesthetics at this site is still
er studying (33). Randomized
ntan M et al in 2012 (34) and
have demonstrated that
control the pain from
nly reduced the pain

questioned and ne
controlled studies by
Freiras GC et al in
nesthetics were u
injection in the pal

ded in our study
to Frankl behavior
ssessment outcome.
al experiences were
experience can affect the degree of
muli (11). Children who came to the
ency treatment were also excluded as
ainful procedures would not have been
me of them were on medications or

response to pain
clinic in need of
their reaction to

gn was conducted in this study where the
his own control. This design removes a lot of

y requires fewer subjects than a parallel-group trial
e same power (21). The Faces of Pain Scale-Revised
Sound Eye Motor scales had proven their validity (22-
ﬂ). They were used in this study to give more strength to
the outcome by using both subjective and objective methods
to conduct the results (29,33).
The materials tested in our study were 18% Benzocaine in
gel patch form (Topicale™ gel patch) and 20% benzocaine
oral gel as a control. The results of our study showed that
Topicale™ gel patch (18% benzocaine) exhibited a better
outcome with palatal injection and reduction in pain scores
to a highly statistically significant level compared to 20 %
benzocaine gel regarding both FPS-R and SEM scales.
In contrast to the results obtained from our study, Bagesund
M et al in 2008 found that there was no significant
difference regarding pain rating between the patch and the
gel (14). The results of that study showed that the gel was
more effective than the patch in reducing the pain during
palatal injections when applied for short duration (less than
15 minute). The authors referred those findings to the
physical properties of the patch and the long duration needed
to achieve proper surface anesthesia (15 minutes at least).
The patches used in their study were large in size with a
plain firm surface that cannot be modified easily to fit over
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the wavy structure of the palatal mucosa. The gel, on the
other hand, succeeded to flow and adhere better to the
palatal surface details and provide better anesthetic effect
(14). Benzocaine gel patches used in our study (Topicale™
gel patch) had an advantage over both ordinary gels and
lidocaine patches as it is flexible and convenient to use. It
can be modified, reshaped, cut into sections and adapted
well to details of this wavy surface of the palatal mucosa by
slight pressure during placement. Also, it dissolves and
flows gradually during application and acts as a gel on the
applied surface. Benzocaine gel patches could anesthetize
the surface mucosa within 20 to 30 seconds according to the
manufacturer. This explains the contrast in the findings
between our study and the study of Bagesund M et al and
proved that benzocaine Topicale™ gel patch can be a useful
effective alternative.

Another study by Kreider K.A. et al (36) also reported a
different outcome regarding the use of patches. The study
reported that there was no significant difference in reduction
in pain scores regarding self-reported pain measures. But
objective outcome using SEM scale showed better resul
and more reduction in pain scores to significant levels

pain scores when the patch was used. The significance
in the results was similar to those obtained in our study (

documenting the imf
anesthetic agents whe
(31,37). Nakamura S,

conventional method (20% be
(37). Sharifi R et al in 2017 in 3
analysis study concluded that
included in patch can be more ef
patch form in reducing pain associa
in maxillary injections (31). Thus,
may confirm the hypothesis that top
actual physical effect in pain reduc
psychological effect.

Throughout the study, there were no se effects or
hypersensitivity reactions noticed the use of
benzocaine patch even with prolonged contact to the mucosa
or repeated application. However, during the clinical
application of the gel patch, it was found to be difficult in
handling as it was sticking to the instruments and gloves and
did not adhere to the mucosal surface easily in some cases.
This required an extra time for application of the patch in
place prior to local anesthetic administration.

It was sometimes easy to dislodge especially when the saliva
contaminates the area of application or during tongue
movement. In a few cases, the patch had to be held in place

0 with needle insertio
results of our study
anesthesia had an
1 and not only a
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against the mucosa by the operator during the entire time of
application.

These limitations are in accordance with the findings
mentioned in the review made by Annigeri R et al in 2014
studying the oral patches limitations in general (13).
CONCLUSION: Benzocaine gel patch form has superior
results in reducing pain associated with palatal injection in
children.
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