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ORIGINAL ARTICLE

Mucosal preparation methods before dental injection and
pain perception: A pilot study

Metas Limmanee* Pitchanun Pisarnvorawat* Lalitpan Tadang* Nirada Dhanesuan**
Kanit Dhanesuan***

Abstract

Objective: This study aimed to compare the effect of topical anesthesia application, ice a
pplication and no mucosal preparation on patients’ pain perception during infiltration anesthesia.

Material and methods: A total of 56 adult patients (age 18-82 years, mean age 47 years)
scheduled for tooth extraction under local anesthesia injection by infiltration technique in Oral
Surgery Clinic, Faculty of Dentistry, Chulalongkorn University, Thailand were included in this study.
They were randomly divided into 4 groups. The first group was a control group with no mucosal
preparation before local anesthetic injection. The second group received topical anesthesia. The third
and the fourth group received ice application for 5 and 10 seconds consecutively. Pain perception
during injection was evaluated by visual analog scale and analyzed by Kruskal-Wallis test using
SPSS program.

Results: There was no statistically significant difference for pain scores among the 4 groups.
The pain score for group 1 (no mucosal preparation), was 3.30£2.38. Group 2 (topical anesthesia)
had the pain score of 2.81+2.25. The ice application groups for 5 and 10 seconds had the pain score
of 3.90£1.90 and 2.67+2.20, respectively.

Conclusion: For oral local anesthetic injection, topical anesthesia or ice application for 5, 10
seconds had no effect on patients’ pain perception. Omitting this step would help to reduce cost,

time and patients’ risk of topical anesthesia side effects.

Key words: cryoanesthesia, injection, pain, mucous membrane
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Introduction

In dental practice, local anesthesia is
required in many fields including operative treatment,
periodontal treatment, endodontics and definitely
surgical removal of the teeth. Although the main
purpose for dental injection is to reduce the
patients’ pain, unfortunately the injection itself
causes pain, fear and anxiety to most patients
in general [1-5]. Fear, anxiety and pain percep-
tion varies among individuals. It is a complicated
process which involves several factors including
personal childhood background, parenting style
and also ethnic differences [4,6,7]. Since one
of the most common concerning issue for the
patients is related to receiving injection [4], dentists
constantly search for technique to alleviate the
pain of needle injection. The application of topical
anesthetic agent is commonly used due to its
availability and the simplicity of the method
[8,9]. In the field of Dentistry, topical anesthesia
has been used for various purposes such as to
reduce pain from dental procedures, to relieve
the pain from superficial mucosal lesions as well
as to mask the discomfort of local anesthetic
injections [8]. Although topical anesthesia seems
to produce little adverse effect on the mucosa,
there have been several reports on patients’
allergic reaction to the topical anesthetic agent
such as an idiopathic swelling of the lower lip
with abnormal clinical symptoms resembled
allergic angio-edema and also, in non-dental
case, a methemoglobinemia [10-13]. In addition,
other factors including operating time and cost
should be carefully considered rather than just

using the topical anesthesia as a routine.

Cryoanesthesia or pre-cooling the mucosa
with low temperature had also been used
extensively in the field of Medicine [14-16] and
to a lesser extent, in the field of Dentistry [17-
21]. Its concept is the application of cold to a
part of the body in order to block the local nerve
conduction of painful impulses which could be
induced either by the use of refrigerant sprays
or with the use of ice. The benefits of using
cryoanesthesia are its convenience, relatively
non-invasiveness and immediate effect since it
directly acts on the cells themselves, rather than
the nerve cell as do other topical anesthesia.
Although the duration of cryoanesthesia might
be brief, it should be enough to alleviate the pain
from needle insertion into the tissue.

The purpose of this study was to compare
the effect of the topical anesthesia and ice
application before dental injection in Thai adult
patients’ pain perception as compared to the
injection without mucosal preparation. The results
could help to find the proper method for mucosal

preparation for dental infiltration anesthesia.

Materials and methods

This study has been approved by the Ethics
and Research Committee of the Faculty of
Dentistry, Chulalongkorn University (HREC-DCU
P 2017-11).

Topical anesthesia and ice cube preparation
For topical anesthesia, 20% benzocaine
gel (PacDent®, USA) was used according to
product direction. Ice cube was prepared in the
size of 1x1x1 cm with sterilized water frozen for
24 hours and packed in a sealed package. The
forceps were used for holding the ice cube on

the patient’s mucosa.
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Patient selection

The subjects consisted of 56 healthy
individual who attended the Oral Surgery Clinic,
Faculty of Dentistry, Chulalongkorn University,
Thailand. They all required local anesthetic
infiltration on labial or buccal vestibule for tooth
extraction. All the patients were cooperative and
willing to participate in the study. They had no
systemic disease or other conditions related
to abnormal pain perception. They had neither
recent oral trauma nor intraoral lesions around
the injection sites and had not been taking any
an analgesic drugs 48 hours before the operation.
The study procedure was explained to all patients
and a written informed consent was obtained

before the operation.

Table 1. Patients’ distribution in each groups.

Patients grouping

All 56 patients were randomly divided into
4 groups (14 patients in each group) with different
mucosal preparation before an injection. Group
1 received no mucosal preparation (the control
group). Group 2 received topical anesthetic
agents for 30 second. Group 3 and 4 received
ice application for 5 and 10 seconds respectively.
The injection process was performed by 5th
year dental students who had been calibrated
to inject 1 cartridge of the local anesthesia in 1
minute using gauge 27 needle. The demographic
data of patients in all groups were shown in
table 1.

Age (yrs)
Male Female
Group 1: Control 6 8 18-80 (average 49)
Group 2: Topical anesthesia 5 9 21-67 (average 50)
Group 3: Ice 5 s. 7 7 18-75 (average 42)
Group 4: Ice 10 s. 8 6 19-82 (average 47)
Total 26 30 18-82 (average 47)

Mean of pain score (VAS Scale)

7.00

6.00

5.00

4.00

nh

Control Topical anesthesia

5 gec Pre-cooling 10 se¢ Pre-cooling

Fig 1. The mean pain score from visual analog scale according to methods of tissue preparation

before injection.

70



SWU Dent J. Vol.11 No.1 2018

Immediately after the injection, the patients
were asked to rate their pain score on visual
analog scale (VAS). In this system a 10-centimeter
horizontal line was drawn on a paper with a
number labeled at both as 0 and 10. Number
0 means no pain at all and 10 means the most
unbearable pain. The patients were asked to
place a line perpendicular to the VAS line at the
point that represents their pain intensity. Using a
ruler, the score is determined by measuring the
distance (mm) on the 10-cm line between the
“no pain” anchor and the patient’s mark. After
that, the tooth extraction was performed according

to the treatment plan.

Results

Figure 1 showed the mean pain score for
all groups. In group 1(control), the pain score
ranged from (the minimum of) 0.1 to (the maximum
of) 7.2 (mean 3.30 * 2.38). In group 2 (topical
anesthetia), the pain score were between 0 and
7.2 (mean 2.81+2.25). Group 3 (5 seconds ice
application) got the pain score between 0.5 to
6.7 (mean 3.90+1.90) and in group 4 (10 seconds
ice application), the pain score were between 0
to 6 (mean 2.67+2.20).

There was no statistically significant
difference for pain scores among the 4 groups
(P=0.624).

Discussion

Dental fear and anxiety is a common
phenomenon affecting a large proportion of a
population especially children [2,3,7]. Studies
showed that the highest fear and anxiety was
dental injection [1, 2, 4] and the fear decreased
with increasing age and experience [2]. Effective

pain control has been a crucial aspect in

Dentistry and it will benefit both patients and
dentists. Injection pain is related to many factors
such as type and amount of injection fluid,
injection pressure, expertise of the operator,
location of the injection and methods of injection [1].

Topical anesthesia has been routinely
used to reduce discomfort of potentially painful
injection. Many studies had been conducted
to determine the effectiveness of injection pain
control and the results varied among the studies
[22-27]. Hersh EV et al. reported lidocaine
patches achieved significantly better analgesia
before insertions of a 25-gauge injection than
the placebo [24]. EMLA cream (a 5% mixture of
prilocaine and lidocaine; Astra Pharmaceuticals,
Kings Langley UK) was found to significantly
alleviate the injection pain from intraligamental
injection [27] as well as palatal injection [25].
Conversely, others found topical anesthesia had
no effect on pain reduction as compared to the
placebo [22,23,26]. A clinical trial by Mechaet D
et al. [23] founded psychological methods enhanced
the beneficial effects of topical anesthesia and
the psychological technique should be employed
whenever possible. One aspect of using topical
anesthesia that cannot be overlooked is regarding
its safety. The level of topical anesthesia entering
the circulation after application is of interest [8].
Some allergic reaction and toxicity had been
reported [10-13]. In fact, the toxicity of the drug
depends on the amount administered and the
topical agents are usually available in concentrations
much greater than are found in injected formulations.

The ice application method used in this
study stems from the cryoanesthesia principle
that lowered the temperature at a localized part
of the body in order to block the nerve conduction

of painful impulses. There had been several
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forms of the low temperature agents such as
a refrigerant (1,1,1,3,3-pentafluoropropane/1,1,1,
2-tetrafluoroethane), an iced cotton bud, ice
pack or simple ice cube and they were reported
to effectively reduce the injection pain [17-21].
Abbott et al reported the refrigerated topical
anesthetic spray significantly reduced injection
pain in children. The benefits of using ice cube
include safety, low cost and general availability.

This study was conducted in a dental
school setting and only the local infiltration was
investigated in adult patients. No significant
difference in pain score was found between
the topical anesthetic group, the ice application
groups (5 and 10 seconds) and the control
without mucosal preparation group.

One of the limitations in this pilot study
was a small sample size, in which we would
need to expand our study further for confirmation.
The negative result found, however, may be
meaningful. It could imply that for buccal infiltration
in adult patients, mucosal preparation either by
topical anesthesia or ice application may not be
necessary. As we routinely use topical anesthesia
before infiltration anesthesia in our practice,
omitting this somewhat unnecessary step may
lead to reduction in the cost, time and especially
the risk of topical anesthesia allergy. However,
the results found in this study only imply to
adult patients with local infiltration on the labial
or buccal side. For palatal injection or dental
injection in pediatric patients, the outcome could

be different. Future studies would be needed.
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